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Abstract

Financial institutions, together with stock markets, actively promote financial development in
economies worldwide, which has significantly boosted the economic growth of some countries. By
applying cointegration techniques, this study analyzes the long-term relevance between economic
growth, financial development, human capital, globalization and primary energy use for a sample of
76 countries during the period from 1980 — 2019. Understanding the possible differences between
developed and developing countries, this study shows that financial development in terms of banking
institutions contributes significantly to the growth of developing economies, while financial
development more oriented to stock markets contributes significantly to the growth of developed
economies. The role of human capital is crucial in economic growth, both in developed and
developing economies in the long term. On the other hand, globalization in political terms only
affects developing economies, which, unlike developed economies, have a lower presence in the rest
of countries. Finally, both developing and developed economies still base their growth on the use of
primary energy.

Keywords: economic growth; financial development; developed countries; developing countries;
panel data; cointegration.
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Resumen

Las instituciones financieras, junto con los mercados de valores, promueven activamente el
desarrollo financiero en las economias de todo el mundo, lo que ha impulsado significativamente el
crecimiento econémico de algunos paises. Aplicando técnicas de cointegracidn, este estudio analiza
la relevancia a largo plazo entre el crecimiento econémico, el desarrollo financiero, el capital
humano, la globalizacion y el uso de energia primaria para una muestra de 76 paises durante el
periodo de 1980 a 2019. Entendiendo las posibles diferencias entre paises desarrollados y en
desarrollo, este estudio muestra gque el desarrollo financiero en términos de instituciones bancarias
contribuye significativamente al crecimiento de las economias en desarrollo, mientras que el
desarrollo financiero més orientado a los mercados de valores contribuye significativamente al
crecimiento de las economias desarrolladas. El papel del capital humano es crucial en el crecimiento
econdmico, tanto en las economias desarrolladas como en las que estan en desarrollo en el largo
plazo. Por otro lado, la globalizacion en términos politicos solo afecta a las economias en desarrollo,
que, a diferencia de las economias desarrolladas, tienen una menor presencia en el resto de paises.
Finalmente, tanto las economias en desarrollo como las desarrolladas alin basan su crecimiento en
el uso de energia primaria.

Palabras clave: crecimiento econémico; desarrollo financiero; paises desarrollados; paises en
desarrollo; datos de panel; cointegracion.

Cadigos JEL: 016, 040, E44.

1. INTRODUCTION

Nowadays, the impact of financial markets on economies around the world is indisputable.
However, the crucial point that arises in the discussion of this topic generally revolves around
establishing whether this impact is positive or negative for the economic growth processes of
countries. On the one hand, and as mentioned by authors such as McKinnon and Shaw (1973),
referents in the analysis of the effects of financial liberalization on economic growth, financial
markets or systems contribute to the increase in the level of savings and investment and therefore,
they positively affect the level of economic activity of countries. Likewise, authors such as
Schumpeter (2017) argue that financial systems are fundamental for generating technological
innovations, making it possible for economies with more efficient financial systems to grow faster
than those that do not have such conditions.

On the other hand, in the Schumpeterian line of thought, King and Levine (1993) proposed an
endogenous growth model, where the close relationship between finance and entrepreneurship is
key not only to produce innovations, but also to manage business investment activities better,
improving efficiency and productivity and generating sustainable growth processes. However, there
are also opposing views, such as the one by Minsky (1978, 1992), who mentioned that capitalist
market mechanisms do not guarantee a sustained equilibrium with stable prices and full employment
in the markets for goods and services and in financial markets. There is a “financial fragility”
inherent to the natural behavior of the maximizing agents of the economy, which can negatively
affect investment and economic growth processes, due to the high levels of indebtedness and
financial deregulation that usually precede events such as the “Great Depression” of 1932 and the
real estate and financial crisis of 2008-2009 (Carvajal, 2015).

On the other hand, and as shown in the previous paragraph, the heterogeneity of financial markets
is one of the main causes of uneven economic growth between developed and developing countries.
Thus, for example, according to data from the International Monetary Fund (2020), on average, the
financial development of developed countries represents approximately 2.43 times the development
of the sector in developing countries, during the period 1980-2015; Something similar occurs with
per capita income, whose average value is approximately 9.27 times higher in developing countries
than in developing countries, during the same period.

Taking into account these data and the interest in establishing the effects of the development of
financial markets on economic growth, the objective of this research is to estimate the long-term
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relationship between economic growth and some relevant explanatory variables such as financial
development, human capital, globalization and the use of primary energy. As a research hypothesis,
it is considered that financial development contributes mostly to the growth of developed countries
and to a lesser extent to that of developing countries. For this reason, using information on GDP per
capita as a dependent variable; the Financial Development Index (FD), a proxy variable for financial
development; the Financial Institutions Index (FI), which represents the importance of financial
institutions in economies and; the Financial Markets Index (FM), which includes the impact of the
stock market, as the main explanatory variables; and the control variables: Human Capital; the
Political Globalization (PGL) index, which represents the dissemination of government policies and;
Primary Energy use (PE), as control variables, a cointegration process is estimated for a panel of 81
countries worldwide, classified into developed countries and developing countries, during the period
1980-2015.

Among the main results found, the existence of cross-sectional dependence in the residuals of
the main regression is evident, which suggests the use of statistical tests that consider such
correlation; thus, by means of the CIPS unit root test, it was found that all variables must be
differentiated once to become stationary series. Then, the Slope Homogeneity Test of Pesaran and
Yamagata (2008) was applied, which provides statistical evidence to reject the null hypothesis of
slope homogeneity, corroborating the results of the Pesaran cross-sectional dependence test (2007).

Continuing with the process, the Westerlund (2007) cointegration test was estimated, confirming
the existence of long-term equilibrium between the model variables. Subsequently, using the
FMOLS and DOLS estimators, a positive and statistically significant effect of financial development
and the presence of financial markets on the economic growth of developed countries was identified,
unlike what occurred with developing countries, where only the impact of financial institutions
generates a statistically positive effect. Finally, through the causality test of Dumitrescu and Hurlin
(2012), a relationship was obtained that goes from the FD, FI and FM indices to the GDP for
developing countries and a relationship that goes from GDP to the FD and FI indices, in the case of
developed countries. One of the main corollaries of the aforementioned results is that developing
countries should implement economic policies aimed at boosting and developing their financial
markets, mainly their stock markets, and their level of human capital, in order to generate a
significant impact on their long-term growth processes.

It is important to highlight that unlike the literature that studies the effect of financial
development on economic growth (Calderén & Liu, 2003; Khan & Senhadij, 2003; Abu-Bader &
Abu-Qarn, 2008; Hassan et al., 2011; Valickova et al., 2015; Ibrahim & Alagidede, 2018; Cao et al.,
2022; Kirikkaleli et al., 2022; Shahbaz et al., 2022; Hodijah & Hastuti, 2023), this research provides
empirical evidence on the long-term relationship between these variables, using panel data and
including some characteristics of developed and developing countries, which explain the disparate
effects on economic growth between these two groups of countries. Furthermore, the study fills the
gap regarding the specification of financial development. This is considered both from the market
and institutional components, which boosts the differentiation of the type of financial development
that promotes growth in developed and developing economies.

The structure of the work after the introductory section is as follows: the second section presents
the Literature Review, where empirical evidence documents that study this research topic are
analyzed. The third section includes an Empirical Analysis, which includes the subsections of Data,
Model Specification and Econometric Strategy. The fourth section presents the empirical results and
their discussion and the fifth section highlights the main conclusions and policy recommendations
regarding the topic studied.

2. LITERATURE REVIEW

In the study of the link between financial development and economic growth, empirical evidence
suggests a broad debate without a defined consensus. From a theoretical point of view, authors such
as Schumpeter (2017) and Goldsmith (1969) consider that the financial system has a direct
relationship with growth and that it plays a crucial role in promoting it. Meanwhile, Robinson (1952)
proposes the existence of an inverse relationship between the financial system and economic
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activity. Similarly, from the empirical point of view, the literature shows different contributions for
and against the relevance of the financial system.

In terms of empirical evidence that validates an inverse relationship between the variables, works
such as those by Tinoco, Torres, & Venegas (2008) stand out, which examine for Mexico the long-
term effect of financial regulation on economic growth, and financial intermediation on productive
activity, and through a cointegration model and a causality analysis they find that neither financial
development nor regulation affect the dynamics of GDP; however, they verify that regulation has a
negative effect on financial development.

Along the same lines, Ductor & Grechyna (2013), in a study for 33 OECD countries, found that
if the financial sector is not accompanied by growth in the real sector, the effect of financial
development on economic growth becomes negative in the long term. Adeniyi et al. (2015) and
Diallo (2017) also validated these results and suggest that financial development negatively affects
growth. Ahmed, Hossain, & Tareque (2020) even suggest that in both the short and long term,
financial development has a negative impact on growth. The authors' analysis considered
Bangladesh as a case study using an autoregressive model with distributed delays (ARDL) as a
methodology.

In contrast to these findings, there is also evidence in favor of the positive impact of financial
development on a country's economic growth. Da Silva, et al (2017); Ibrahim, & Alagidede (2018);
Mallick et al (2018); Ibrahima & Alagidede (2018); Kadozi (2019); Botev et al (2019) and Chu &
Chu (2020) highlight that financial development is positively and significantly associated with
economic growth. Some even highlight that this positive effect is mainly related to the institutional
quality of case studies, considering that strong institutions facilitate the implementation of the
functions of the financial sector in the efficient allocation of resources. Evidence suggests that weak
institutions and poor government regulation can reduce productivity (Assefa & Mollick, 2017).
Aluko & Ibrahim (2020), for example, in a study for 28 sub-Saharan African countries, by using
threshold regressions, found that financing is positively associated with growth for countries with
institutional quality above a particular threshold.

On the other hand, the presence of the stock market in the analysis also tends to be another
determining factor of the impact of financial development on growth. Chu (2019) points out that in
order to accelerate the growth of an economy, the financial system must be more market-based, in
terms of activity and efficiency. Furthermore, in Botev et al (2019), they reveal that the positive
effect of bank financing is greater in the presence of deeper capital markets and emphasize that
finance has a stronger positive effect in more developed countries. In fact, in research that classifies
the sample according to income level, such as the work of Berhane (2018), it is shown that financial
development has a positive effect on economic growth in all countries, but in upper middle-income
countries, the regressors are insignificant.

Similarly, a study for 168 countries classified by geographic region and income level shows that
there is a positive association between finance and economic growth for developing countries, but
the results are contradictory for high-income countries. Furthermore, it is pointed out that in
developing countries, proper functioning of a financial system is a necessary, but not a sufficient
condition to achieve sustained economic growth, since, in the real sector, trade and public spending
play a crucial role (Hassana, Sanchez, & Yu, 2011).

In addition, it is also interesting to observe that the relationship between growth and financial
development usually has a positive or negative effect depending on the indicator used to represent
the latter. In particular, Adu, Marbuah, & Mensah (2013), in their research for Ghana, mention that
when using private sector credit in relation to total credit, there is a positive and statistically
significant effect of financial development on growth. However, this result changes when money
supply is used as a proxy for financial development. In this case, the coefficient remains significant,
but is now negative. On the other hand, in Adeniyi et al. (2015), a composite index of financial
development is used, which considers the relationship between liquid liabilities and GDP and
domestic credit to the private sector as a percentage of production, and verify that financial
development negatively affected growth.

The literature clearly reveals a wide variety of studies in the analysis of the relationship between
financial development and growth, typically evaluating the effect and causality between the
variables, using mostly time series, and few studies, panel data with a classification of countries.
Finally, it is still not clear whether the development of the financial sector contributes to economic
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growth or not, and furthermore, the critical functions of the development stages of economies and
the differences they comprise in relation to financial development have not been studied. In this
regard, in this paper this gap in the literature is addressed by analyzing how financial development
affects countries differently depending on the level of development, by using panel-type data
cointegration as a methodology for the period 1980-2015.

3. EMPIRICAL ANALYSIS

3.1. Data

The selection of the sample and the study period was based on the availability of information for
the 76 countries worldwide in the period from 1980 — 2019 (see Appendix 1). The entire sample is
divided into two groups: developed and developing countries; these two groups make up the income
classification by the World Bank Atlas method (2019), which is based on the gross national income
per capita (GNI) of each country, since our interest focuses on examining the critical functions of
the development stages of countries and the differences they comprise in relation to financial
development. The group of developed countries considers 33 High-Income Countries (HICs) (US
$12,695 or more), while the group of developing countries is made up of 43 upper-middle-income
countries (UMICs) (US $4,096 — 12,695) and lower-middle income countries (LMICs) (US $1,046
—4,095).

Likewise, Table 1 presents the variables used: GDP per capita (at constant 2015 prices) (GDP)
is considered the dependent variable, which represents the economic growth of each economy under
study. Furthermore, the use of this measure as a measure of economic growth has several advantages,
such as its ability to offer a common and standardized metric (Song et al., 2021). As well as
guantifying the total value of goods and services produced in an economy during a given period
(Cuesta-Valifo et al., 2024; Gutiérrez-Rodriguez et al., 2024). Secondly, the independent variables
that represent financial development were taken from the data presented by the International
Monetary Fund (2020), which are the Financial Development Index (FD), representing the final
financial development of an economy, the Financial Institutions Index (FI), which represents the
level of presence of banking institutions in each economy and Financial Markets, which shows
information more related to the presence of the stock market. According to the index calculation
methodology (Svirydzenka, 2016), the measures that make up the final version of the index can be
used, since the calculation of dimensions consists of (i) a normalization of the variables; (ii)
aggregation of the normalized variables in the sub-indexes that represent a specific functional
dimension; and (iii) aggregation of the sub-indexes in the final index.

On the other hand, as control variables, we considered Human Capital (HC), which represents
the average educational level of the population of an economy. This was extracted from the Penn
World Table version 10.0 (2020); the Political Globalization (PGL) index, which represents the
institutionality, considering characteristics of policy diffusion with other economies, which was
taken from the KOF Swiss Economic Institute (2020). Finally, the use of Primary Energy (PE) plays
an important role in the long-term development of economies, influencing the sustainability of
resources and their economic development (see Table 1).
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Table 1. Descriptive statistics of the variables and statistical resources

Variable type Variable name Symbols Variable definitions (measurement) Source
Explained variable . It is the gross domestic product divided by the WDI
(Dependent variable) Economic Growth GbP population at mid-year, expressed in 2010 dollars. (2022)

Financial Relatlv'e ranklng of c_ouhtrles'on.the.depth, access IMF
FD and efficiency of their financial institutions and
Development . . (2022)
financial markets.
Explanatory variable . . It includes banks, insurance companies, mutual
. Financial . IMF
(Independent variable) - Fl funds, pension funds, and other types of non-bank
Institutions . S (2022)
financial institutions.
Financial Markets M It includes mainly stock and bond markets. IMF
(2022)
It consists of the value given to the professional PWT
Control variables Human Capital HC skills that an individual has, based on accumulated 10.0
knowledge and experiences. (2022)
It includes features of government policy
Political PGL dissemination such as: Embassies, international KOF
globalization organizations, international treaties, international (2022)
NGOs among others.
It refers to use of primary energy before WDI
Energy PE transformation to other end-use fuels. (2022)

Table 2 reports the descriptive statistics of each of the variables used in this research. The
variables form an exactly balanced panel in both subgroups, with 1296 and 1620 observations
respectively, for 36 years (T=1, 2, ...,36) and 81 countries (i=1, 2, ...,81). Real production per capita
is taken as a measure that captures economic growth, while capturing changes in the total population,
as it is a measure in per capita terms (Adu et al., 2013; Ben Jedidia et al., 2014; Durusu-Ciftci et al.,
2017). By using the Financial Development Index, which represents the financial development of
the country, authors such as Ibrahim and Alagidede (2018) and Zhang et al. (2012) consider that this
indicator provides information on the interaction that the financial sector has on the economy, more
specifically on the financial credit market, which generates the creation or increase of the productive
system.

Similarly, it can be seen that on average, the income of developed countries ($32,900.82) is
higher than that of developing countries ($3,550.53). In addition, this difference occurs in financial
development, with an average of 0.531 in developed countries compared to developing countries
that reach 0.227. This same difference occurs when considering financial institutions and stock
markets, within the subcategories of financial development indicators. Similarly, the rest of the
variables show significant differences between the two subsamples considered for the analysis. For
subsequent estimations, the natural logarithms of all the variables were considered, with the
objective of measuring elasticities with respect to economic growth.

In relation to the normality tests, in both groups of countries, many variables have Skewness
values close to 0, indicating symmetry in the distributions. Likewise, Kurtosis is less than 3 in many
variables, indicating normal tails and the low existence of extreme values. Finally, in most of the
variables, the Jarque-Bera test rejects the hypothesis of normality (given the significance value ***),
which suggests that the distributions are normal.
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Table 2. Descriptive statistics

Variables | | Mean Std.Dev. | Min. |  Max. | Skewness Kurtosis | Jarque-Bera
Developed countries
GDP 36213.34 19534.99 2271.35 112417.9 1.172 4,995 533.03™
FD 0.538 0.210 0.010 1.000 0.008 2.142 42.920™"
Fl 0.619 0.200 0.010 1.000 -0.316 2.087 71.968™
FM 0.440 0.255 0.010 1.000 0.228 1.929 79.168™"
HC 2.931 0.489 1.617 4.352 -0.367 2.488 46.722"
PGL 76.328 18.182 21.034 98.144 -0.768 2.586 147.58™"
PE 4531.34 2978.66 414.62 18178.14 1.507 6.206 112952
Developing countries
GDP 3444.37 2716.32 181.18 14200.27 1.311 4411 606.55™"
FD 0.221 0.135 0.010 0.739 1.233 4.197 513.45™
FI 0.277 0.119 0.010 0.721 1.152 4.375 492.30™
FM 0.159 0.181 0.010 0.735 1.119 3.216 345,97
HC 2.003 0.470 1.088 3.097 0.115 2.069 62.816™"
PGL 66.260 14.702 21.781 92.585 -0.378 2.703 45.222""
PE 787.80 548.58 104.86 3515.13 1.936 7.294 2285.68™"

Figure 1 shows the spatial distribution of the 81 study countries divided into two subsamples,
developed and developing economies for the three measures of financial, institutional and market
development. It can be seen that economies such as the United States, Australia and most of Europe
have high levels of financial development in the three study categories, while developing economies
located in Latin America tend to show financial development with a trend towards the high presence
of banking institutions, as in the case of Brazil. On the other hand, the development of the stock
market is highly related to developed economies with high per capita growth, which is the case of
the United States, Japan and the United Kingdom, countries where the development of these markets
has a high presence and is linked to the growth of these economies.
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Fig.1. Spatial distribution of study indicators at the global level
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Notes: the arithmetic mean (1980 to 2015) of FM and Fl is used.

Likewise, Figure 2 shows the differences in the means related to the financial variables FI and

FM, in both subsamples and by country. It can be seen that FI is more significant in both subsamples,
related to the development of banking institutions. These differences would show the level of
development of this sector on the economies and the most significant impact on the economic growth
of each subsample. As shown, there are few economies that maintain equal indices, both in FI and
FM. However, it is evident to observe that in the sample of developed economies, unlike those in
development, there is a higher average of FM linked to a greater presence of stock markets in these
economies, so it is evident that the financial structure varies between the study subsamples.
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Fig.2. Average financial indicators by country
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3.2. Model Specification

This study analyzes the relationship between economic growth and financial development
worldwide, considering two analysis subsamples, evaluating the long-term relationships between
these variables, taking into account institutionality and human capital, estimated from the following
equation:

In(GDP);+ = 9o+ @1 InFD;, + @,InHC;¢ + @3InPGL;¢ + @4 In PE;, o

+ gi,t
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Where log(GDP); . represents the logarithm of per capita production for country i in period t,
In FD; . represents financial development, In HC; , human capital, In PGL; ; political globalization
and In PE; ., the country's primary energy consumption i in period t. This last one is limited by the
information available. Finally, ¢; . represents the error term; the results obtained at this stage are of
interest because they indicate the sign and size of the effect of the independent variables on the
dependent variable. The parameter In FD; . is replaced by FI and FM for the analyses of each of
these indicators in the estimates for each subsample.

Specifically, the methodology starts with the estimation of the cross-sectional dependence test of
Pesaran (2007), in order to establish the relevance of the use of statistical tests that consider the
correlation of the error between the cross-sections; then the Im, Pesaran and Shin unit root test of
augmented cross section (CIPS) is applied, seeking to determine the stationarity of the series used,;
subsequently, the Westerlund (2007) cointegration test, the fully modified OLS estimators (FMOLYS)
and the dynamic OLS estimator (DOLS) are estimated, with the objective of finding the long-term
relationship between the analyzed variables; finally, the causality test for panel data by Dumitrescu
and Hurlin (2012) is carried out to establish, for example, if causality goes from financial
development to economic growth, as suggested by Schumpeter (2017) and Goldsmith (1969), or if
on the contrary, it goes from economic growth to financial development, as indicated by authors
such as Robinson (1952).

3.3.Econometric Strategy

Pesaran (2004) and (2007) point out that panel data are likely to show considerable cross-
sectional dependence in the error terms, due to unobserved and common shock factors. The effect
of cross-sectional dependence is estimated variably and is based on common unobserved factors
such as the nature of cross-sectional dependence, as well as the magnitude of correlations between
cross-sections. The common effect of cross-sectional dependence gives rise to standard errors,
causing biases in the estimation, whereas fixed effects (FE) and random effects (RE), although they
are not efficient, they have consistent estimators. To deal with this problem, the use of the approach,
which is proposed by Driscoll & Kraay (1998), may not work, and the FE and RE estimators would
be biased. Another method is to use the instrumental variables (1Vs) approach. However, finding
IVs in practice is not easy. In equation (1) above, T denotes the temporal dimension of the panel, N
denotes the cross-sectional dimension, and uit denotes the “error term”. The hypotheses are:

Ho: pij = pij = cor(uy,ujy) = 0 fori #j
Hg:pij = p;j # 0 forsome i # j
where p;; is the pairwise correlation coefficient of the error term:
ZZ:Z Uit Ujt
1 1
(Bt vf)* (X1 uft)?

With the test of Pesaran (2004) and (2007), Pesaran developed the following CD statistic, which
is based on the LM statistic of Breusch & Pagan (1980):

N-1 N
i=1 j=i+1

This CD statistic is better than the LM statistic because the exact mean for the fixed numbers T
and N includes heterogeneous/homogeneous and non-stationary models.

bij = DPji 2)

3.3.1. Unit Root Test

Pesaran (2007) introduced a panel unit root test using augmented Dickey-Fuller regression
(ADF) with the cross-sectional averages of the lagged level variable and the first difference operator
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of the individual series. With N cross section of countries and T time period, this study uses the
heterogeneous linear dynamic model, following Pesaran (2007) and is written as:

Ayir = ai+ BiYit—1 +VVi-1 + 6ibY + &t (4)

Where y,_; = %Z?’zllit_l and Ay, = %Z?’:ﬁm the mean of the cross section of the lagged

levels I,_, and of the first difference Al, of each series indicates the the cross section dependence
through a factorial structure. Pesaran (2007) obtains the modified IPS statistics from the average of
the cross-sectional augmented individual Dickey-Fuller distribution (CADF) presented as a cross-
sectional augmented IPS (CIPS). The CIPS for the ith cross-sectional unit is given as follows:

N
1
CIPS = Nz CADF, (5)

=1

3.3.2. Cointegration Test

This study identifies the cointegration between income inequality, economic development and
economic development squared, for different groups of countries according to income level. The
null hypothesis of no cointegration versus cointegration between the variables is considered.
Therefore, the cointegration test introduced by Westerlund (2007) is used for the panel data. This
considers structural dynamics rather than residual dynamics; therefore, we do not place any
restrictions on any common factors. Furthermore, Westerlund's (2007) error correction model
assumes that all variables are integrated in order 1 or | (1) and is written as follows:

m m
Axi = 0;d; + i (Xie—1 — BYie—1) + Z i Ax_j + Z PijAyic_j + &t (6)
j:l ]=1

Where d, = (1 — t) contains the deterministic components and 6 = (6,;,6,;) is the vector of
unknown coefficients to estimate. The error correction coefficient r; is estimated using the ordinary
least squares method. The above equation can be written as:

m m
Axiy =60;d; + i (Xip—1 — T, Yie-1) + Z A j + Z PijAyic—j + &t (7
=1 =1

Where m; indicates the speed of adjustment to adjust the system back to equilibrium. The
previous equation confirms that the coefficient m; is not affected by imposing an arbitrary ;. We
apply the test in the least squares estimator ; and we calculate the t-ratio for each cross-section of
countries. These are known as group mean statistics and are written as:

N N
=Y/ c AN n =% ~
! Nzizls.E(ni) ? N; (1)

G1 and G2 test the null hypothesis that Hy: r; = 0 for all i against H,: ; < 0 for some i. If the
null hypothesis is rejected, then it shows the cointegration relationship of at least one cross-sectional
unit. The other two test statistics are presented as:

p =
VTS E@)

P1 and P2 test the null hypothesis that Hy: r; = 0 for all i against H,: r; < 0 for some i. Rejection
of the null hypothesis implies rejection of a non-cointegration relationship for the panel of countries
as a whole. If there is a cointegration relationship between variables, then this study uses the panel
technique to estimate the long-run and short-run coefficients.
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3.3.3. Long-Term Estimates

Once a cointegration relationship has been determined between the variables of the empirical
model, we are practically interested in estimating the consistent parameters of the variables
discussed in the empirical model.

However, according to Behera & Dash (2017), the use of the standard ordinary least squares
(OLS) technique on non-stationary panel data may lead to false inferences in the estimation
equation. Therefore, to avoid the type of inconsistency with respect to the OLS method, it is
necessary to apply the fully modified OLS estimator (FMOLYS) proposed by Pedroni (2001) and the
dynamic OLS estimator (DOLS) proposed by Stock & Watson (1993). FMOLS is believed to
eliminate the problem of endogeneity in the regressors and serial correlation in the errors, which can
lead to a consistent estimation of parameters in a relatively small sample. Similarly, the DOLS
estimator solves the problem of endogeneity, multicollinearity, and serial correlation by including
the leads and lags of the I (1) regressors in the regression. This paper uses the Pedroni (2004) model:

Yit =a; + .BiECit + ‘Llit;i =12,..,N and t = 1,2,..,T

Where Y;; denotes the dependent variable and EC denotes the residual and different stationarity

vector.
ki

Vi = o+ BiECie+ ) YiehECieos + i = 12, N
k=—k]'

Below are the FMOLS and DOLS estimators:

-1
Bimots =N~ Z(E(EClt > (Z(Eclt EC) Y}, — 7) (8)

N T T
Béols = N_l <z Zit Zilt> (Z Zit Yl;) (9)
t=1 t=1

t=1
Where Z;; isthe 2(K + 1) x 1 vector of regressors.

Ziy = {(Xi,t - Z)!Axi,t—k' ---'AXi,t+k}; ?i,t =Y — Yz

3.3.4. Causality Test

The existence of a cointegration relationship suggests that there is a long-term equilibrium
between the variables, so we proceed to examine the causal relationship between these variables. In
this study, the Dumitrescu and Hurlin (2012) panel causality test was chosen, since it has good
properties in small samples, in addition to being able to integrate cross-sectional dependence in its
analysis. The Dumitrescu and Hurlin (2012) test considers the following model:

k
lt_(pl+zy Ylt k+za()Xlt k+€lt (10)
k=1

Where K € N* and 6; = (ei(l), ...,Hi(k)). The null hypothesis is defined as Hy: 6; =0,V i =

1,2 ... N and the alternative hypothesis is defined as H,: 8; =0,vi=1,2..N,and §; # 0,Vi =
N; +1,N; +1, ..., N. Specifically, the null hypothesis states that there is no homogeneous Granger
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causality in the panel, while the alternative hypothesis states that at least one causality can be found
in the panel.

4. EMPIRICAL RESULTS

Recent empirical evidence (Mercan et. al (2015); Ho (2015); Mansson & Sjolander (2014);
Solberger (2011)) points out the importance of considering cross-sectional dependence (CD) in
panel data estimates, with the objective of not generating biased coefficients (Pesaran, 2004). The
results shown in Table 4 reject the null hypothesis of independence of CD at 1%, thus highlighting
the importance of integrating CD among the sample of study countries. The test on the global sample
is estimated, since regional proximity does not apply to the economic structure of the countries, but
to their level of economic growth.

Table 4. Cross-sectional dependence tests
Variables InGDP InFD InFI InFM InHC InPGL InPE
CD-test 228.424™ 173.21™ 144.13™ 137.30™ 321.86™ 283.84™ 106.11™
Notes: The CD-test performs the null hypothesis of cross-sectional independence. The test statistic follows the normal standard
distribution N (0, 1). *** denotes significant at the 1% level.

In the second stage of the analysis, the CIPS unit root test was applied, which is the same test
that integrates the CD, generating accurate results. The results of this test are shown in Table 5. They
show that after the first differentiation, all the variables are stationary at 1% in the two study
subsamples. Therefore, there is a need to test for cointegration in the set of variables of both
subsamples, developed and developing economies.

Table 5. Pesaran's (2007) CIPS test.

Developed countries Developing countries
Without trend With trend Without trend With trend

InGDP level -2.663 -2.959 -2.028 -2.442
First difference -3.860 -4.253 -4.501 -4.812

InFD level -2.403 -2.848 -2.392 -3.001
First difference -5.816 -6.054 -5.796 -6.023

InFI level -2.415 -2.939 -2.617 -3.197
First difference -5.708 -5.829 -5.870 -5.979

InFM level -2.824 -2.909 -2.302 -2.605
First difference -5.800 -5.920 -5.446 -5.611

InHC level -1.320 -2.529 -1.783 -2.524
First difference -1.587 -2.643 -1.849 -2.637

InPGL level -2.233 -2.312 -2.537 -2.583
First difference -5.867 -6.000 -5.849 -5.987

InPE level -1.903 -2.964 -1.820 -2.050
First difference -5.690 -5.884 -5.391 -5.772

Notes: *** ** and * denote a significance of 1%, 5% and 10%, respectively. The critical values of CIPS without trend in level are
—2.05,-2.11, and — 2.23 for 10%, 5%, and 1% level, respectively. The critical values of CIPS with trend in the first difference are —2.55
—2.60, and —2.72 for 10%, 5%, and 1% level, respectively.

Table 6 shows the slope homogeneity results (Pesaran & Yamagata, 2008). This approach is used
in various studies (Breitung & Salish (2021); Ahmad et al, (2020); Mensah et al (2019); Ando &
Bai (2015); Blomquist Westerlund (2013)), prior to cointegration analysis. In this case, the results
provide evidence to reject the null hypothesis of homogeneity of the slope, since the probability of
the statistics A and A,4; are equal to zero. The null hypothesis ensures that there is homogeneity in
the slopes. Homogeneity in the panels is an essential characteristic for the estimators of panel data
models to be efficient and unbiased. On the other hand, heterogeneity in the panel slope conditions
the use of heterogeneous panel methods to the requirements of efficiency to unbiased, where
parameters may change between cross sections.
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Table 6. Test for slope homogeneity of Pesaran & Yamagata (2008).
Tests Delta p-values
A 59.783™" 0.000
A | 66.8407 0.000
HO: slope coefficients are homogenous. t statistics in brackets " p < 0.10, ™ p < 0.05, ™ p < 0.01 and p-value in brackets

Continuing the analysis, Westerlund (2007) developed a panel cointegration test based on error
correction that is robust, even in the presence of (CD), commonly known as the second- generation
test. The idea of this test is to examine the absence of cointegration by determining whether there is
error correction between individual members of the panel (Gt and Ga) or between the entire panel
(Pt and Ga). Specifically, the test generates a sample through the Bootstrap method (100) and uses
a new sample to construct statistics of the mean of two groups and two panels. The results of each
subsample, using each of the financial indicators, reject the null hypothesis of no cointegration and
confirm the existence of a balance between the long-term variables (See table 7). In other words,
there is a joint variation in economic growth, with each of the financial indicators used (FD, FI and
FM), globalization, human capital and non-renewable energy.

Table 7. Results of the Westerlund ECVM error correction model

Variable Group Stat Value Z-value P-value Robust P-value Cointegration
Gt -4.275 -11.336 0.000 0.000 Yes
Developed Ga -18.663 -4.407 0.000 0.000 Yes
countries Pt -23.292 -9.768 0.000 0.000 Yes
Financial Pa -19.048 -7.602 0.000 0.000 Yes
development Gt -4.574 -14.271 0.000 0.000 Yes
Developing Ga -20.452 -6.264 0.000 0.000 Yes
countries Pt -30.275 -15.248 0.000 0.000 Yes
Pa -22.055 -10.768 0.000 0.000 Yes
Gt -4.145 -10.532 0.000 0.000 Yes
Developed Ga -18.885 -4.532 0.000 0.000 Yes
countries Pt -23.249 -9.729 0.000 0.000 Yes
Financial Pa -19.106 -7.647 0.000 0.000 Yes
Institutions Gt -4.538 -14.029 0.000 0.000 Yes
Developing Ga -20.144 -6.007 0.000 0.000 Yes
countries Pt -30.735 -15.673 0.000 0.000 Yes
Pa -22.474 -11.121 0.000 0.000 Yes
Gt -4.227 -11.040 0.000 0.000 Yes
Developed Ga -18.736 -4.463 0.000 0.000 Yes
countries Pt -22.727 -9.247 0.000 0.000 Yes
. . Pa -18.769 -7.384 0.000 0.000 Yes
Financial Markets
Gt -4.546 -14.084 0.000 0.000 Yes
Developing Ga -20.628 -6.412 0.000 0.000 Yes
countries Pt -29.773 -14.785 0.000 0.000 Yes
Pa -22.007 -10.727 0.000 0.000 Yes

Note: *** denotes significant at the 1% level.

Having determined the cointegration relationship between non-stationary variables, the long-run
coefficients must be estimated through cointegration estimators. The present study investigates long-
term analysis, which is the key focus of the empirical strategy. This paper uses econometric tools
such as fully modified ordinary least squares (FMOLYS) estimators and dynamic ordinary least
squares (DOLS) estimators. FMOLS and DOLS are highly efficient in dealing with the problem of
endogeneity between regressors and serial correlations in the error terms. The FMOLS method uses
a non-parametric approach that controls the problem of endogeneity and autocorrelation, while the
DOLS method eliminates the problems through the parametric approach by including lags and leads
from the explanatory variables (Kao & Chiang, 2000). In particular, the DOLS technique is able to
deal with cross-sectional dependence based on obtaining country-specific coefficients and to
produce unbiased, efficient and consistent estimates. The results of the FMOLS and DOLS
estimators are shown in Table 8 for the two study subsamples and for each of the financial indicators.
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Table 8. Results for FMOLS and DOLS

Developed countries Developing countries
FMOLS DOLS FMOLS DOLS
Financial Institutions

Fl 0.0357[0.053] 1.940 0.025[0.519] 0.645 (EbO(ZZ)O] 5.937 0.099™[0.000] 3.756

. - 0.708™" o
HC 2.57177[0.000] 18.951 2.08377[0.000] 12.373 [0.000] 8.797 0.47977[0.000] 4.866

- 0.103™
PGL | -0.0937[0.001] -3.263 -0.057[0.337] -0.967 [0.000] 3.528 | 0.16177[0.002] | 3.111
PE 0.208™"[0.000] 10.934 | 0.33377[0.000] 8.998 0[63330] 11.695 | 0.5527[0.000] | 10.943

Financial Markets

FM 0.019"[0.005] 2.839 | 0.0617[0.000] | 4.511 -0.012°[0.082] | -1.742 | -0.022°[0.085] | -1.726
HC 2.464™[0.000] 18.975 2.035"[0.000] 12.082 ?0733 0] 8.449 0.576™"[0.000] 5.364

s . 0.082"™"
PGL | -0.04977[0.082] -1.742 | -0.11177[0.082] | -1.738 [0.004] 2.850 | 0.18477[0.002] | 3.146
PE 0.232""[0.000] 12.213 | 0.2977[0.000] 7.727 ?64330] 14.166 | 0.613""[0.000] | 10.566

Financial Development

FD 0.018""[0.000] 4.857 0.046™[0.000] 5.042 ?603(2)8] 2.653 0.011[0.659] 0.442

0.790™
HC 0.5697"[0.000] 14.283 | 0.522"[0.000] 8.377 [0.000] 8.961 | 0.52577[0.000] | 4.896
PGL 0.419™"[0.000] 48.659 | 0.403""[0.000] | 20.469 (Eoogg 4] 2.881 0.166™[0.003] 2.965
PE 0.019™7[0.002] 3.169 0.031™[0.020] 2.328 ?'04;(7)0] 13.439 | 0.5917"[0.000] | 10.378

Note: t statistics in brackets " p < 0.05, ™ p < 0.01, ™ p < 0.001 and p-value in brackets

These results show that a financial market based on the presence of FI banking institutions
generates a significant impact on developing economies (0.064, p = 0.000) at 1%, while the growth
of developed economies is benefitted by a financial market based more on the FM stock market, so
the impact of Fl is not very significant (0.138, p =0.043) in developed economies. On the other hand,
developing economies do not benefit from FM, due to no or limited presence of this type of financial
market in these economies. Hassan et. al (2011) agree that there has been a positive association
between finance and economic growth for developing countries, but contradictory results for high-
income countries. Durusu-Ciftci et al (2017) also point out that although the results vary between
countries, both the credit market and the stock market have positive long-term effects on the steady-
state level of GDP per capita. In this sense, according to the financial structure, the effect of financial
development on economic growth is differentiated in the two subsamples analyzed. On the one hand,
there are developing economies that are more closely related to the financial market, and on the
other hand, developed economies with a stock market that has a more significant impact on
economic growth.

However, if we consider financial development as a whole FD, i.e., based on the development of
both FI and FM market structures, the impact is significant in developed economies, since the
security of the markets can create more active and dynamic financial intermediaries (Durusu-Ciftci
et al, 2017). Thus, a market structure where FI and FM have been developed generates such depth
in financial activities that they converge in a positive effect on their levels of economic growth. On
the contrary, and taking into account that the role of the stock market over banks is strengthened
with the development of the financial sector (Chu, 2020), developing economies that do not have a
financial structure that boosts both market structures, results in the potential effects of financial
development having no impact on the economic growth of these economies.

Human capital is another variable that affects the study subsamples. In fact, in the empirical
evidence developed by Ahmed et. al (2020); Khan et. al (2020); Botev et. al (2019) and Quito et al.
(2020), it is highlighted that the role of human capital in financial development can generate
interaction with technical innovations and support the development of this sector to ultimately
promote sustainable economic growth. Particularly in this study, the results show, on the one hand,
that in developed economies and with a high presence of FM, there is a greater effect on economic
growth. On the other hand, in developing economies, the presence of FI causes human capital to
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have a significant impact on the economic growth of these countries at .01% in both estimators. By
contrast, if the financial structure is based on the stock market, which is not very developed in
developing economies, human capital does not generate any impact on economic growth. In these
economies, in addition to human capital, a higher level of financing is required as a necessary
condition to generate long-term growth (Ibrahim & Alagidede, 2018).

On the other hand, globalization, which is another control variable, does not generate any impact
on the economic growth of developed countries; this same result is observed when considering the
FI, FM and FD. Furthermore, in developing economies, a positive effect on economic growth is
evident in response to the process of growth and global integration that these countries are currently
undergoing. This is contrary to developed economies, where there is already a high level of
globalization, which may not exert an effect within these same economies. Berhane (2018) found
similar results in a study for a group of countries classified according to their income level, and
shows that globalization indices have a positive and significant effect on long-term economic growth
in low-income countries, while the relationship is insignificant for upper-middle-income countries,
concluding that globalization varies between countries and income levels due to the heterogeneous
nature of economic structures, and the way in which countries are integrated in the global economy.

Regarding the use of primary energy, it can be seen that there is a positive and significant effect
in both developed and developing economies. Developing economies, which are generally
characterized by their growth being based on the use of primary energy, show the largest effect,
0.240 and 0.415 significant at 1% in both estimators, respectively.

Finally, once the long-term relationship is determined, it is important to detect the direction of
causality for such relationships. Therefore, the Dumitrescu-Hurlin panel heterogeneous causality
test is used to understand the nature of the causal relationship between the study variables. This
causality approach is useful for correcting CD and heterogeneity problems (Dumitrescu & Hurlin,
2012). The results of the causality test are described in Table 9. Economic growth has a causal
relationship on FD (GDP — FD), a causal relationship that is also evident in developing economies.
Likewise, in developing countries, the causal relationship is bidirectional between financial
development and economic growth (FD <> GDP), mainly due to the characteristics of these
economies. These results are consistent with the findings of Christopoulos and Tsionas (2004), who
found that the direction is from financial development to growth. Ghirmay (2004) also found similar
results for 8 countries in sub-Saharan Africa, verifying that financial development causes economic
growth. In addition, our findings are supported by those presented by Gurley and Shaw (1967),
Goldsmith (1969) and Jung (1986), who hypothesized that in developing countries, growth drives
finances due to the increasing demand for financial services.

Similarly, if we observe the Fl, it has a causal relationship with economic growth (GDP — FI),
where economic growth has an impact on the FI of developed countries. On the contrary, in
developing economies there is a bidirectional causal relationship between these indicators, where a
financial sector based on a banking structure impacts on economic growth and vice versa. Precisely
Wau et. al (2020), in a study for China found similar results, positive causality that goes from financial
development, measured by the amount of private credit lent, to economic growth. In contrast, if we
observe FM, it maintains a causal relationship with economic growth, where the latter impacts on
FM (GDP — FM) in both developing and developed countries. As Karimo & Ogbonna (2017) find
in Nigeria, measuring FM with stock market capitalization ensures that an increase in business
activities brings about development of stock market operations, while promoting ownership of
securities and efficiency in the stock market.

On the other hand, it is observed that economic growth manages to impact on human capital
(GDP — HC); this causal relationship is evident in both developed and developing economies. Thus,
the growth of economies would result in an increase in the standard of living, which would provide
an improvement in the human capital of the population (Azam, 2019). On the other hand, Fahimi et
al. (2018) considers that human capital and economic growth have mutual predictive power, unlike
the present result.
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Table 9. Dumitrescu-Hurlin causality tests

Null hypothesis Developed countries Developing countries
s\:\z;'-[ p-value Causality W-stat. p-value Causality
GDP does not homogeneously cause FD 5.366 0.020 GDP — FD 4.218 0.000 GDP - FD
FD does not homogeneously cause GDP 2.879 0.820 5.904 0.000 FD — GDP
GDP does not homogeneously cause Fl 5.398 0.020 GDP - FI 3.502 0.060 GDP - FI
F1 does not homogeneously cause GDP 3.445 0.560 7.042 0.000 FlI - GDP
GDP does not homogeneously cause FM 4.975 0.020 GDP -» FM 3.999 0.000 GDP - FM
FM does not homogeneously cause GDP 3.387 0.600 3.576 0.300
GDP does not homogeneously cause HC 6.356 0.080 GDP - HC 8.903 0.000 GDP - HC
HC does not homogeneously cause GDP 5.051 0.080 HC - GDP 3.450 0.400
GDP does not homogeneously cause GDP -
PGL 3.747 0.220 5.866 0.000 PGL
PGL does not homogeneously cause PGL —»
GDP 5.972 0.020 GDP 3.581 0.620
GDP does not homogeneously cause PE 2.069 0.980 2.995 0.500
PE does not homogeneously cause GDP 6.767 0.000 PE — GDP 5.505 0.000 PE — GDP

If we observe political globalization, we can see a unidirectional relationship that goes from
growth to political globalization (GDP — PGL), only in developing economies. This result is similar
to that found by Latif et al. (2018) for the BRICS, where growth maintains a causal relationship
towards globalization. However, Hassan et al. (2019) found no causal relationship between these
variables, for their study in Pakistan. Finally, primary energy manages to impact unidirectionally on
economic growth (PE — GDP) of both subsamples. This result is similar to that found by Ozcan et
al. (2020) in the OECD, where in addition to presenting such a causal relationship, they find a
bidirectional relationship between both variables, which responds to a complementarity between
economic growth and primary energy consumption.

5. CONCLUSIONS AND POLICY RECOMMENDATIONS

The main objective of this document is to analyze the long-term impact of financial development
on economic growth, considering the level of development of case studies by applying cointegration
techniques. The analysis includes the Financial Development Index, Financial Institutions Index and
Financial Markets as a proxy for financial development; in addition, the use of primary energy, the
index of political globalization and human capital are used as control variables. The main findings
allow us to conclude that although financial development has a significant impact on the growth of
economies, there is an important difference depending on the degree of development of the economy
and the proxy that measures financial development. For developing countries, it is evident that the
impact of Fl is very significant, but not for developed countries, since they benefit more from a
financial market based on FM. Both Durusu-Ciftci et al (2017) and Hassan et. al (2011) agree with
these findings, highlighting the significant link that connects economic growth with financial
development. It is important for public policy makers to consider these findings to ensure sustained
growth both in developed economies by increasing financial development towards the stock market,
and in developing economies by strengthening institutions to exercise adequate supervision of the
stock market sector. Chu (2020) also suggests enacting laws and adopting a countercyclical capital
buffer to guide credit growth.

On the other hand, with respect to the control variables, the importance of human capital is
highlighted in both developed and developing economies, showing a unidirectional causal link that
goes from growth to human capital. Likewise, the use of primary energy is evident for the two groups
of countries; a unidirectional impact is also observed. Finally, it is interesting to observe the effect
of globalization in political terms. In the case of developed countries, no impact on economic growth
is observed, while in developing economies there is a positive effect, mainly due to the process of
global integration of economies. Globalization is a key factor in these countries to boost growth,
Berhane (2018) emphasizes that active development strategies must be designed and implemented
to benefit from the components of globalization with technological innovations, efficiency and
economies of scale, but also taking care to counteract the possible negative effects that it can bring.
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The limitation of this research is related to the general lack of information for the 81 study
countries, especially related to the use of primary energy and political globalization. Given that
countries worldwide are making continuous progress in financial issues, it is important for future
research to incorporate other factors that measure financial development and its potential for
economic growth in their analyses. Analysis can be carried out with more advanced econometric
techniques that allow for the inclusion of spatial components.
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Appendix 1. Sample of study countries

Developed countries Developing countries
Australia Mauritius Algeria India Tunisia
Austria Netherlands Argentina Indonesia Turkey
Bahrain New Zealand Bangladesh Iran, Islamic Rep. Zambia
Belgium Norway Benin Jamaica
Canada Panama Bolivia Jordan
Chile Portugal Brazil Malaysia
Cyprus Saudi Arabia Cameroon Mexico
Denmark Singapore China Morocco
Finland Spain Colombia Myanmar
France Sweden Costa Rica Nepal
Germany Switzerland Cote d'lvoire Nicaragua
Greece Trinidad and Tobago Dominican Republic Nigeria
Iceland United Arab Emirates Ecuador Pakistan
Ireland United Kingdom Egypt, Arab Rep. Paraguay
Israel United States El Salvador Peru
Italy Uruguay Gabon Philippines
Japan Ghana Senegal
Korea, Rep. Guatemala Sri Lanka
Luxembourg Honduras Thailand
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