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This study examines the heterogeneous impact of financial development on green total
factor productivity for 40 countries over the period 1991 to 2014. Specifically, this
paper describes financial development from the three aspects of banking, securities,
and insurance. In developing countries, an inverted U-shaped relationship exists
between financial development and green total factor productivity, whether it is in
bank development, securities development, or insurance development. In developed
countries, the development of bank and insurance tends to adversely affect green total
factor productivity, while the development of securities has always had a positive impact
on green total factor productivity. Securities development is more conducive to improving
green total factor productivity than bank development.

Keywords: financial structure, financial development, green total factor productivity, heterogeneity, developed and
developing countries

INTRODUCTION

The needs to achieve sustainable development and reduce environmental pollution have prompted
researchers to focus on the relationship between financial development and green total factor
productivity (GTFP). Most relative research has extensively analyzed the impact of financial
development on economic growth, concluding that financial development accelerates economic
development (Wachtel, 2001; Caporale et al., 2015; Tripathy, 2019). However, with the increasing
importance of environmental protection to economic development, we must not only focus on the
total amount of economic growth but also consider the impact of economic development on the
environment, that is, sustainable development (Longhofer and Jorgenson, 2017; Maes and Jacobs,
2017; Li Z. etal., 2020). The concept of sustainable development refers to transforming the extensive
growth mode, which has high input dependence, to an intensive growth mode, which reduces input,
increases output, and reduces pollution, so as to achieve an increase in total factor productivity
(TFP), which is essentially improving green total factor productivity. Therefore, in the context
of considering environmental factors, this paper explores the heterogeneous impact of financial
development on GTFP.

As the main driving force for economic development, finance is gradually becoming the
core of economic development. Greenwood and Jovanovic (1990) constructed a theoretical
model and analyzed the mechanism of interaction between financial development and economic
growth in the context of information asymmetry. They asserted that financial systems
can effectively overcome the adverse selection and moral hazard caused by information
asymmetry and allocate funds to investment projects with high profit prospects, which
will, in turn, increase productivity. King Robert and Levine (1993) introduced the financial
sector into the model of endogenous economic growth and pointed out that better
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financial systems improve productivity and thereby accelerate
economic growth. Although most studies conclude that financial
development promotes economic development, some studies
have found that financial development is not good for economic
development (De Gregorio and Guidotti, 1995; Aghion et al.,
2004). Ruiz (2018) pointed out that the development of finance
has a non-linear effect on economic growth. Asteriou and Spanos
(2019) found that before and after the financial crisis, there
were differences in the impact of financial development on
economic growth.

TFP growth is an important source of long-term economic
growth. Considering the undesirable output of energy input and
pollution, GTFP is an important guarantee for the realization of
sustainable economic growth. TFP is a comprehensive reflection
of the role of technological progress in economic development
and is often considered a source of analysis of economic growth
(Solow, 1957; Baier et al., 2006). With the current rapid economic
development and prominent environmental issues, we cannot
ignore environmental factors when considering TFP (Li et al.,
2019; Song et al., 2019; Xia et al., 2019). Although traditional TFP
takes into account capital, labor inputs, and economic output,
it does not take into account the input and undesirable output
of energy. If the input of energy and undesired output are not
considered in the measurement of TFP, the measurement results
obtained will inevitably be biased. The aim when optimizing
GTEP is to achieve the maximum output and the minimum
environmental pollution under a given input (Song et al., 2020).

Financial development affects TFP mainly through
technological progress and capital allocation (Li et al., 2018;
Huang et al, 2019). Technological progress is essential to
achieve sustainable economic growth (Li Y. et al., 2020). The
research on financial development to promote TFP growth
through technological progress started from the theory of
endogenous growth proposed by Romer (1986). Because
financially supported technological innovation has significant
positive externalities, investment in research and development
has promoted endogenous technological progress, thereby
driving TFP growth. Buera et al. (2011) suggest that financial
development can effectively reduce friction in the economic
system and promote the growth of TFP through both efficiency
improvement and technological progress. However, the impact of
financial development on capital allocation is not always positive.
Resource optimization can promote TFP growth, and resource
mismatches can inhibit TFP growth. Buera and Shin (2013)
found that in some emerging economies or developing countries
with rapid economic growth, innovative high-tech SMEs have
a short capital accumulation time and lack sufficient guarantee
conditions, making it difficult to obtain financing, and resource
mismatches caused by lagging financial development are not
conducive to the growth of total factor productivity. Cole et al.
(2016) state that inefficient capital allocation caused by capital
mismatch in the financial system hinders the improvement of
TFP in some countries.

At different stages of economic development, financial
development has a heterogeneous effect on TFP, especially
in different countries. Rioja and Valev (2004) pointed out
that financial development and TFP may not be explained

by a purely linear relationship. In different countries, the
role of financial development in promoting TFP growth is
significantly different, and an inverted U-shaped relationship
exists between them. Seven and Coskun (2016) found that
although financial development has a positive impact on
economic growth, this promotion does not exist in some low-
income countries. Financial markets with low levels of financial
development are not able to form high-productivity trade sectors
due to insufficient risk diversification functions, while low-
productivity non-trade sectors are more likely to survive. A
developed financial system can provide better risk diversification
and risk hedging services, effectively reduce investors’ risk
concerns about technological innovation in enterprises, and then
promote enterprises to carry out technological upgrades and
innovation activities.

At present, related research mainly examines the relationship
between financial development, TFP, and economic growth, but
few studies have studied their relationship from the perspective
of environmental pollution. Considering the problems of
excessive consumption of natural resources and increasing
environmental degradation, a purely gross domestic product
(GDP)-oriented growth model has seriously undermined the
sustainable development of the economy. Therefore, the first
contribution of this paper is to consider the environmental
factors and measure the GTFP of each country so as to identify
the GTFP gap between different countries. Second, in the study
of the impact of financial development on TFP, finance is
often considered as a whole without distinguishing between
different financial sectors. In fact, the role of different financial
sectors varies significantly in the process of economic operations.
Therefore, this paper examines the heterogeneous impact of
financial development on GTFP for three different financial
sectors: banking, securities, and insurance. This will help us
explore the heterogeneous impact of different financial sector
developments on GTFP. Finally, due to the differences between
developing and developed countries, this paper conducts an
empirical analysis of developing and developed countries,
respectively. This will help us find the heterogeneous impact of
financial development on GTFP in different countries.

The rest of the paper is organized as follows. Section Literature
Review lays out a brief literature review of the impact of
financial development on GTFP. Section Data and Methodology
introduces the data and methodology for empirical research and
the measured GTFP of each country. In section Results, we
analyze the impact of financial development on GTFP and discuss
it separately for developed and developing countries. Section
Conclusion provides the main conclusions.

LITERATURE REVIEW

The impact of financial development on the environment is
ambiguous. From the perspective of consumption, developed
financial markets can make it easier for consumers to meet
their own consumption needs, which have different impacts
on the environment. The consumption of goods will increase
energy consumption and pollution emissions (Nassani et al.,

Frontiers in Energy Research | www.frontiersin.org

March 2020 | Volume 8 | Article 29


https://www.frontiersin.org/journals/energy-research
https://www.frontiersin.org
https://www.frontiersin.org/journals/energy-research#articles

Li and Liao

Financial Development for Green Productivity

2017; Kwakwa et al., 2018). However, with financial support,
consumers can purchase high-tech products that use clean energy
or have low energy consumption, resulting in reduced energy
consumption and reduced pollution emissions (Costantini et al.,
2017; Gerarden et al, 2017). From a production perspective,
financial development also has different impacts on the
environment. The financing function of the financial system
can meet the capital needs of the production sector, provide
financial support for enterprises to expand reproduction, and
effectively solve the adverse impact of financing constraints
on the production expansion of enterprises. Enterprises have
expanded production through financial support, and increased
output has also led to increased emissions of pollutants (Shahzad
et al., 2017; Pata, 2018). In addition, financial resources will
flow to polluting enterprises with high returns, which will
cause financial development to have a negative impact on the
environment. On the other hand, financial development has
reduced the risk of technological innovation, which is conducive
to increasing investment in advanced production technologies,
and has promoted technological progress (Kenney, 2011; Brown
et al, 2013; Hsu et al, 2014). This has led to high energy
consumption and highly pollution-producing technology being
replaced by clean technology. In addition, financial development
also reduces energy consumption and pollution emissions by
allowing funds to flow to companies with high energy efficiency
and efficient resource allocation.

Financial development will not always promote economic
growth. When financial development reaches a certain level,
financial development will not be conducive to economic
growth (Arcand et al., 2015; Ntarmah et al., 2019). This
implies that an inverted U-shape relationship between finance
development and economic growth. Law et al. (2013) found that
finance development promotes economic growth only within a
certain range; the effect of finance development on economic
growth is non-existent beyond this range. Law and Singh
(2014) indicate that financial development promotes economic
growth only when it is below a threshold, while financial
development levels above that threshold will have a negative
impact on economic growth. Fagiolo et al. (2019) find a robust
inverted U-shaped relationship between finance depth and
economic growth. Moderate financial development is conducive
to economic growth, but excessive financialization can hamper
economic growth.

DATA AND METHODOLOGY

Global Malmquist-Luenberger Productivity

Index

The traditional TFP does not consider the impact of energy
input and pollution emissions, cannot fully reflect sustainable
development requirements, and may be biased (Zhang et al,
2011). Considering the undesirable output of energy input
and pollution, the GTFP is an important guarantee for the
transformation of the economic growth mode and the realization
of sustainable economic growth. Solow’s residual analysis is
difficult to adapt to this requirement, so data envelopment

analysis (DEA) is increasingly applied for the measurement of
GTFP. Compared with Solow’s residual analysis, DEA can avoid
the bias caused by the form of the preset production function
and the distribution characteristics of the error terms, and it has
been widely used in the calculation of GTFP (Liao and Drakeford,
2019). In order to remedy the disadvantages of traditional TFP,
which did not consider the undesired output, Chung et al.
(1997) introduced pollution emissions into the DEA model as an
undesired output. Fire et al. (2001) further used the Malmquist-
Luenberger index method to measure the GTFP and decomposed
it into a technology efficiency index and technology progress
index. In order to overcome the slack variable problem of the
directional distance function DEA model due to radial models,
Tone (2001) introduced slacks-based measure DEA. In order to
avoid the potential linear programming infeasibility problem in
the Malmquist-Luenberger index, Oh (2010) proposed the Global
Malmquist-Luenberger (GML) index to overcome the above
shortcomings. Emrouznejad and Yang (2016) used the GML
index to measure the productivity of manufacturing industries.
Wang et al. (2019) used the GML index to investigate air
pollution emission efficiency.

This paper uses the GML index to measure GTFP so
as to avoid the overestimation of the productivity of the
evaluation object by the DEA in the radial direction and
the potential linear programming infeasibility problem in
Malmquist-Luenberger index.

Each country is regarded as a decision-making unit. Suppose
each country uses N inputs, x = (x1,x2,---,XN) € Rﬂ\_’ to
produce M desirable outputs, y = (y1,y2,- -+ »ym) € R, and]J
undesirable outputs, b = (bl, by, - - ,b]) € RL_. The production
possibility set is defined in Equation (1).

K
Vs b’)’,;ztyimzy%» m=1--,M
Lyt t | — N
Plxt) = kglzkbkabj) j=L-] (1)
K
k;lz}ixfm £, j=1---,N
Z>0, k=1,---,K

where z]tc denotes the weight of each observation. The aim with
the production possibility set is to achieve the maximum output
and the minimum environmental pollution under a given input.

This paper uses the directional distance function to overcome
the undesired output problem. This function is defined in
Equation (2).

Dy(x,y,b; g) = max {B: (y,b + Bg) € p(x)} )

where ¢ = (y, —b) is the direction vector of horizontal expansion
of output, and B is the directional distance function value. Oh
(2010) further improved this and proposed the concept of a
global distance function, p@ (x) = p! (xh)up? (x*)U- - upT (xT).
This set is a combination of all current production possibility sets
to avoid arbitrary selection problems. The GML can be calculated

Frontiers in Energy Research | www.frontiersin.org

March 2020 | Volume 8 | Article 29


https://www.frontiersin.org/journals/energy-research
https://www.frontiersin.org
https://www.frontiersin.org/journals/energy-research#articles

Li and Liao

Financial Development for Green Productivity

as in Equation (3).

1+ bg(xt,yt, bt —x', —y', —b")
1+ DG (xtH, yt+1, pitl; —xt+l, —ytl _pitl)

GML/™ = 3)

GML indicates the growth rate of GTFP relative to the previous
period. If GML = 1, this indicates that GTFP has not changed.
If GML > 1, this indicates that GTFP increased compared to the
previous period. If GML < 1, this indicates that GTFP decreased
compared to the previous period. Therefore, the GTFP of each
country can be calculated by Equation (4).

GTFP! = GML! x GTFP;™! (4)
We should point out that the GTFP based on GML does
not reflect the absolute value of productivity but, rather, the
relative value.

To study the impact of financial development on GTFP, we
first estimate panel regressions including financial development
variables, the model for which is expressed by Equation (5). Then,
we added the square of financial development to investigate
whether there is an inverted U-shaped relationship between
financial development and GTFP; that is, an initially increasing
and subsequently decreasing influence of financial development.
The model is expressed by Equation (6).

GTEP; =

oo + a1 Fir + OlzZ X, +ei (5)

GTFP;; = ag + a1Fy + ozzF,-zt + a32 Xit + &t (6)
where GTFP represents the dependent variable, F represents
the financial development, F>represents the square of financial
development, X is the control variable, «pis the intercept, while
ai, o, and o3 are the coeflicients of regression, and ¢ is white

noise error disturbance.

Sample and Data

Due to the lack of relevant data in many countries and the fact
that the existing relevant data only spans up to 2014, the data
used in this study is limited to 40 countries and the period
1991-2014. There are big differences in the levels of financial
development of developing countries and of developed countries.
Developing countries concentrate on producing pollution-
intensive products and primary products. In production, the
developed countries specialize in producing clean products and
service-intensive products, and the developing countries often
face serious environmental pollution problems while they are
developing their economies. Therefore, it is necessary to analyze
developing and developed countries separately. There are 24
developed countries in the sample, namely Australia, Austria,
Canada, Cyprus, Denmark, Finland, France, Germany, Greece,
Ireland, Italy, Israel, Japan, the Netherlands, New Zealand,
Norway, Portugal, South Korea, Spain, Sweden, Switzerland, the
Czech Republic, the United Kingdom, and the United States.
There are 16 developed countries in the sample, namely
Argentina, Brazil, China, Chile, Egypt, India, Indonesia, Iran,
Mexico, Malaysia, the Philippines, Poland, Russia, South Africa,
Thailand, and Turkey. All data used in this paper was obtained
from the Penn World Table, WIPO statistics, and World
Bank database.

The key to GTFP measurement using GML is to find input
and output variables. With consideration given to the existing
literature, the input variables in this paper comprise labor, capital,
and energy consumption. The output variables in this paper
comprise desirable and undesirable outputs (Zhang et al., 2011;
Shi and Sun, 2017). The input and output variables employed in
this paper are described as follows.

Capital: Capital input is measured by capital stock. We employ
the perpetual inventory method to estimate the capital stock,
which is measured in millions of constant 2010 dollars.

1.1
1.05
1 ~
“o--@
\‘. —."._'.—_.\ --0--0--g--@-
‘~.__.__' ’,.' @ -@
0.95 ~o __.,—.
- .,_.--.
0.9
0.85
o oM S W O NN 0 O O N S W) WK 0 O O «of N T
N DD DD DO OO0 OO0 0 00 O A A A A
O 0O 00000 0O 00006000060 6 00 6 9 o
e ¢ = S S o ol sl o eN N NN oL e NN BN e N NN N
--@- Developing countries ==@== Developed countries
FIGURE 1 | GTFP in developed and developing countries.
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Labor: Labor input is the number of people engaged in labor,
and the unit is millions.

Energy consumption: Energy input is total energy
consumption, measured as GDP divided by GDP per
unit of energy consumption. The unit is 1,000 tons.

Desirable output: Desirable output is the real GDP, which is
measured in millions of constant 2010 dollars.

Undesirable output: Undesirable output is carbon dioxide
emission, which can be obtained from the World Bank
database. The unit is millions of tons.

Based on these input and output variables, MaxDEA software
was used to measure the GTFP. The resulting GTFP values for
developed and developing countries are presented in Figure 1.
We can find that the GTFP has maintained a continuous growth
trend in developed countries, while the GTFP in developing
countries showed a state of decline before rising and then
remaining stable.

TABLE 1 | Descriptive statistics.

Variable Obs Mean Std. dev. Min Max
Whole GTFP 960 1.0068 0.0986 0.6173  1.5350
BANK 960 0.8225 0.4892 0.0565 2.6070
STOCK 960 0.6018 0.4864 0.0565 2.6556
INSU 960 0.0169 0.0079 0.0001  0.0499
P 960 52058 1.4741 0.9642  8.3294
FDI 960 0.0333 0.0850 —0.4350 1.9810
OPEN 960 0.6272 0.3427 0.1003  2.0528
HC 960 2.8690 0.5583 1.4398 3.7343
IS 960 0.3105 0.0678 0.1070  0.4850
ES 960 0.1723 0.1516 0.0033 0.6138
PGDP 960 9.6875 1.1467 6.2746 11.4254
Developed countries  GTFP 576  1.0373 0.0536 0.9192  1.4164
BANK 576  1.0280 0.4407 0.2500 2.6070
STOCK 576 0.6533 0.4522 0.0412  2.6375
INSU 576  0.0214  0.0059 0.0001  0.0499
P 576  5.8892  1.3008 0.9642  8.3294
FDI 576  0.0393 0.1081 —0.4350 1.9810
OPEN 576  0.6805 0.3362 0.1633  2.0528
HC 576  3.1874 0.3758 1.9661  3.7343
IS 576  0.2808 0.0560 0.1070  0.4480
ES 576  0.1476  0.1418 0.0033 0.6138
PGDP 576 10.4915 0.4119 9.1323 11.4254
Developing countries  GTFP 384 0.9610 0.1285 0.6173  1.5350
BANK 384 0.5141 0.3857 0.0565 1.6321
STOCK 384 0.5246 0.5248 0.0001  2.6556
INSU 384 0.0102 0.0054 0.0027  0.0277
P 384 41809 1.0701 1.3295 6.5226
FDI 384 0.0242 0.0207 -0.0280 0.1170
OPEN 384 05474 0.3373 0.1003  1.7472
HC 384 2.3914 0.4326 1.4398 3.3572
IS 384 0.3551 0.0589 0.2380 0.4850
ES 384 0.2095 0.1583 0.0044 0.5783
PGDP 384 84816 0.7794 6.2746  9.5943

Financial development should be considered from the
perspectives of different financial sectors. However, most of the
research on the relationship between financial development and
economic growth has been conducted from the perspective of
banks, ignoring the role of securities and insurance in economic
operations. The development of securities and insurance is
rooted in the development of the financial system and has
become an indispensable factor in the current economic growth.
Therefore, this paper describes financial development from
the three aspects of banking, securities, and insurance. Bank
development (BANK) is measured by the ratio of private credit
from deposit money banks and other financial institutions to
GDP. Securities development (STOCK) is measured by the ratio
of stock market capitalization to GDP; that is, the market value
of listed shares divided by GDP. Insurance development (INSU)
is measured by ratio of insurance income to GDP, which is the
depth of insurance.

In order to obtain robust results, we have added some control
variables that may affect GTFP. Invention patents (IP) are a
reflection of a country’s innovation ability and can reflect the level
of technological progress, which is measured by the logarithmic
transformation of patent applications per million people. Foreign
direct investment (FDI) has come to be seen as an engine of
productivity growth and development; it also provides research
and development funding for technology improvement, which
is measured by the ratio of net inflows of FDI to GDP. The
trade openness (OPEN) is measured by the proportions of total
imports and exports in GDP. Human capital (HC) is measured
by the human capital index. Industrial structure (IS) is calculated
by the industrial added value as a percentage of GDP. Renewable
energy is an important component of energy consumption and is
conducive to sustainable economic development (Xu et al., 2019).
Energy structure (ES) is measured by the share of renewable
energy consumption in total final energy consumption. GDP per
capita (PGDP) is the logarithmic transformation of GDP per
capita, which is measured in millions of constant 2010 dollars.

Table 1 provides descriptive statistics for all variables in this
empirical study. The whole sample shows that our primary

TABLE 2 | Panel unit root test.

Variables LLC Fisher-ADF

GTFP —4.1197 (0.000) 206.11 (0.000)
BANK —4.6351 (0.000) 137.48 (0.000)
STOCK —6.6062 (0.000) 234.80 (0.000)
INSU —2.7007 (0.0035) 212.49 (0.000)
IP —2.6758 (0.0037) 252.33 (0.000)
FDI —11.2567 (0.000) 488.39 (0.000)
OPEN —4.5735 (0.000) 210.95 (0.000)
HC —7.1705 (0.000) 425.63 (0.000)
IS —3.2958 (0.0005) 275.84 (0.000)
ES —4.2178 (0.000) 164.62 (0.000)
PGDP —2.3481 (0.0094) 200.88 (0.000)

p statistics are shown in parentheses.
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variable GTFP has a mean value of 1.0068. This means that,
overall, green productivity has not improved. However, there
is a significant difference between developed and developing
countries. The GTFP in developed countries has a mean value
of 1.0373, but GTFP in developing countries has a mean value of
0.9610. It can be seen that developed countries have better GTFP
performance than developing countries. From the perspective of
the development of the financial sector, BANK in the developed
countries is 0.5139 higher than in the developing countries.
STOCK in the developed countries is 0.1287 higher than in the
developing countries. INSU in the developed countries is 0.0112
higher than in the developing countries. This shows that, from
the overall level, whether in the development of banks, securities,
or insurance, developed countries are significantly better than
developing countries.

RESULTS

Before examining the impact of financial development on
GTFP, we need to conduct a test for the stationarity of

all variables. Levin-Lin-Chu (LLC) and the Fisher-Augmented
Dickey-Fuller (Fisher-ADF) are commonly used methods to test
data stationarity. Table2 shows the stationarity result of all
variables. We can find that all the variables passed the stationary
test, which indicates that the data we used in the empirical study
are stationary.

We estimate a regression model of GTFP as a function
of financial development. Table 3 shows the regression result
for the impact of bank development on GTFP. For the whole
sample, BANK shows insignificant impact on GTFP. When we
add the square of BANK to the regression model, we find that
the estimated coeflicient of BANK for GTFP is 0.0792, and
the BANK? of the estimated coefficient for GTFP is —0.0454,
both of which are statistically significant at 1%. This shows
that an inverted U-shaped relationship exists between bank
development and GTFP. Bank development will promote the
improvement of GTFP, but this positive impact will decline with
the development of banks. For the developing countries, we get
similar conclusions. For developed countries, the BANK of the
estimated coefficient for GTFP is —0.0101, statistically significant

TABLE 3 | Estimation of the impact of bank development on GTFP.

Dependent variable Whole

Developed countries Developing countries

BANK ~0.0136 (~1.59) 0.0792" (3.21) —0.0101* (—2.23) 0.0156 (1.11) ~0.045 (—1.21) 0.3352"** (4.32)
BANK? ~0.0454" (—4.01) ~0.0126" (—1.93) ~0.2218" (=5.52)
INN 0.0012* (1.97) 0.0028* (3.94) 0.0012*** (4.15) 0.0016** (4.49) 0.0001 (0.02) 0.0072 (1.24)
FDI 0.028 (1.22) 0.0451* (1.95) 0.0279* (2.49) 0.0326"* (2.84) ~0.0356 (~0.13) ~0.2272 (~0.82)
OPEN 0.0927*** (4.72) 0.082"* (4.17) 0.0446** (3.28) 0.0381** (2.79) 0.1347* (2.44) 0.0821 (1.52)
HC ~0.0222 (~1.11) —0.0198 (=0.99) —0.0161 (~0.84) —0.0166 (=0.87) —0.0192 (~0.49) —0.0077 (=0.2)
IS —0.3718"™ (—4.92)  —0.3664"* (~4.89) —0.0312 (-0.51) —0.0468 (~0.77) —0.6043"* (—4.14) —0.4306" (~2.99)
ES 0.3669" (5.48) 0.4075* (6.07) 0.4207** (8.08) 0.4397** (8.32) 0.3369* (2.25) 0.2299 (1.59)
PGDP 0.0321* (1.71) 0.0299 (1.6) 0.1078* (6.06) 0.1111** (6.23) 0.016 (0.48) ~0.0121 (~0.37)
Intercept 0.762" (5) 0.736" (4.86) ~0.1196 (~0.79) ~0.1585 (~1.03) 0.9656** (3.74) 1.0589" (4.25)
N 960 960 576 576 384 384

R? 0.1787 0.1929 0.5423 0.5454 0.0872 0.1587

P

t statistics are shown in parentheses below the estimated coefficients. *,

, and *** denote statistical significance at the 0, 5, and 1% levels, respectively.

TABLE 4 | Estimation of the impact of securities development on GTFP.

Dependent variable Whole

Developed countries Developing countries

STOCK 0.0265** (3.29) 0.0975** (5.43) 0.0138* (2.77) 0.0121 (0.94) 0.0356* (1.68) 0.1783"* (4.2)
STOCK? —0.0305"* (=4.41) 0.0008 (0.14) —0.0541** (~3.86)
INN 0.001* (1.76) 0.0011** (2.04) 0.0011*** (3.83) 0.0011*** (3.79) 0.0002 (0.03) 0.0013 (0.23)
FDI 0.0207 (0.91) 0.0221 (0.98) 0.025™ (2.24) 0.025 (2.23) ~0.2118 (-0.72) ~0.3668 (~1.26)
OPEN 0.0899** (4.59) 0.0875* (4.51) 0.0484 (3.6) 0.0483** (3.57) 0.1383* (2.51) 0.118* (2.17)
HC ~0.0299 (~1.5) ~0.0369" (~1.87) ~0.0205 (~1.07) ~0.0199 (~1.02) ~0.035 (~0.89) ~0.0392 (~1.02)
IS —0.3614"* (~4.85) —0.3891"* (=5.25) ~0.0358 (~0.59) ~0.0339 (~0.55) ~0.5598"* (~3.91) —0.5587" (~3.98)
ES 0.3363"* (5.2) 0.3288** (5.14) 0.4018* (7.9) 0.4016*** (7.88) 0.2993* (2.01) 0.2874* (1.97)
PGDP 0.0152 (0.82) ~0.0011 (~0.06) 0.0871** (4.87) 0.0876*** (4.78) ~0.0073 (~0.23) ~0.0362 (-1.12)
Intercept 0.9252** (6.17) 1.0892"* (7.12) 0.0945 (0.61) 0.0872 (0.53) 11537 (4.59) 1.379"* (5.44)

N 960 960 576 576 384 384

R? 0.1860 0.2030 0.5445 0.5446 0.0906 0.1268

-

t statistics are shown in parentheses below the estimated coefficients. *,

, and *** denote statistical significance at the 10, 5, and 1% levels, respectively.
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at 5%, which indicates that bank development has a significant
negative impact on GTFP in developed countries. When we
add the square of BANK in the regression model, we can get
similar results to the whole sample and developing countries.
This shows that, in the early stages of bank development, the
increase in the level of bank development will improve GTFP.
When bank development reaches a certain level, further bank
development will become harmful to GTFP. This conclusion
is consistent with the conclusion of Arcand et al. (2015).
When the total credit to the private sector exceeds GDP,
financial development begins to have a negative impact on
economic growth.

Table 4 shows the regression result for the impact of securities
development on GTFP. For the whole sample, the coefficient of
STOCK is 0.0265, statistically significant at 1%, which indicates
that securities development has a significant positive impact on

TABLE 5 | Estimation of the impact of financial structure on GTFP.

Dependent Whole Developed Developing
variable countries countries
FS 0.0181*** (4.03) 0.0055* (1.68) 0.0267*** (2.89)
INN 0.0009 (1.61) 0.001*** (3.59) —0.0003 (—0.06)
FDI 0.0208 (0.89) 0.0251** (2.22) —0.2553 (—0.89)
OPEN 0.0889*** (4.53) 0.0459** (3.35) 0.1352** (2.47)
HC —0.0341* (—1.7) —0.0176 (—0.91) —0.0459 (—1.17)
IS —0.3882"* —0.0341 (—-0.55) —0.5945"**
(—5.18) (—4.18)
ES 0.3708"** (5.7) 0.4063*** (7.85) 0.3205** (2.18)
PGDP 0.0281 (1.54) 0.0983*** (5.6) 0.0077 (0.24)
Intercept 0.8165"** (5.56) —0.0252 (—0.17) 1.0541*** (4.33)
N 960 576 384
R? 0.1909 0.5408 0.1042
t statistics are shown in parentheses below the estimated coefficients. *, **, and *** denote

statistical significance at the 10, 5, and 1% levels, respectively.

GTFP. When we add the square of STOCK in the regression
model, we can find that the coefficient of STOCK is 0.0975,
and the coefficient of STOCK? is —0.0305, both of which
are statistically significant at 1%. This shows that an inverted
U-shaped relationship exists between securities development
and GTFP. For the developing countries, we can get similar
conclusions, unlike in the impact of bank development on
GTFP. For developed countries, the coefficient of STOCK is
0.0138, statistically significant at 1%. When we add the square of
STOCK in the regression model, neither STOCK nor STOCK?
had a significant impact on GTFP. This shows that when
securities development reaches a certain level, further securities
development will always have a positive impact on GTFP.
Securities development, to some extent, solves the problem of
information asymmetry in indirect bank financing. Therefore,
compared with indirect bank financing, securities development
is more conducive to solving the problem of adverse selection
and moral hazard and to reducing the transaction costs of social
enterprises. Therefore, securities are more efficient than financial
intermediaries such as banks.

In order to better explain the differences between the
development of banks and the development of securities, we
introduce a financing structure (FS) for empirical analysis. FS is
measured by the market value of listed shares divided by money
deposited in banks and other financial institutions. Table 5 shows
the regression result of the impact of the FS on GTFP. We can
find that, whether in the full sample, developed or developing
countries, FS always had a significant positive impact on GTFP.
This shows that securities development is more conducive to
improving GTFP than bank development.

In financial development, banks and securities are more often
represented as economic functions that create value for society,
while insurance is more often represented as a social security
function. Table 6 shows the regression result of the impact of
insurance development on GTFP. For the whole sample, the
coefficient of INSU is 1.2381, statistically significant at 5%,
which indicates that securities development has a significant
positive impact on GTFP. When we add the square of INSU

TABLE 6 | Estimation of the impact of insurance development on GTFP.

Dependent variable Whole Developed countries Developing countries

INSU 1.2381** (1.96) 8.8325"* (5.21) —0.7617** (—2.09) 0.1216 (0.1) 7.0779 (4) 33.454** (6.64)
INSU? —168.19"* (—4.81) —17.1428 (-0.72) —909.54*** (—5.56)
INN 0.0009 (1.63) 0.001* (1.81) 0.0011** (3.77) 0.0011** (3.76) 0.0041 (0.7) 0.0169"* (2.81)
FDI 0.0279 (1.22) 0.0258 (1.14) 0.0247* (2.2) 0.0246" (2.19) —0.0103 (—0.04) —0.0762 (—0.28)
OPEN 0.0994*** (5.02) 0.1134*** (5.74) 0.0468*** (3.46) 0.0475** (3.5) 0.1374** (2.54) 0.1191* (2.29)
HC —0.0304 (—1.51) —0.0295 (—1.49) —0.0108 (—-0.53) —0.0095 (—0.48) —0.0256 (—0.67) 0.0035 (0.09)

1S —0.3709"** (—4.93) —0.3538"* (—4.76) 0.0004 (0.01) 0.0068 (0.11) —0.6207** (—4.4) —0.4402"* (—3.16)
ES 0.3312* (5.09) 0.3078"* (4.77) 0.3932** (7.7) 0.3921** (7.68) 0.1816 (1.21) 0.0892 (0.62)
PGDP 0.0243 (1.33) 0.0129 (0.71) 0.0956™** (5.47) 0.0957*** (5.47) —0.0203 (—0.65) —0.0549* (—1.78)
Intercept 0.8305** (5.64) 0.8589"* (5.9) —0.0099 (—0.07) —0.0263 (—-0.18) 1.2259"** (5.01) 1.2551*** (5.34)
N 960 576 576 384 384

R? 0.1798 0.2002 0.5418 0.5422 0.1224 0.1920

t statistics are shown in parentheses below the estimated coefficients. *, **, and *** denote statistical significance at the 10, 5, and 1% levels, respectively.
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in the regression model, we can find the coefficient of INSU
is 8.8325, and the coefficient of INSU? is —168.19; both of
them are statistically significant at 1%. This shows that there
an inverted U-shaped relationship exists between insurance
development and GTFP. For the developing countries, we get
similar conclusions. For developed countries, the coefficient
of INSU is —0.7617, statistically significant at 1%. When we
add the square of INSU in the regression model, neither
INSU nor INSU? had a significant impact on GTFP. This
shows that when insurance development reaches a certain level,
it will always have a negative impact on GTFP. Insurance
provides individuals, enterprises, and other microeconomic
entities with a way to transfer uncertainty, reduces the risks
and costs of microeconomic entities’ losses, and is conducive
to the continuous development of various economic activities.
Therefore, insurance development has a positive impact on
GTFP. However, as the scale of insurance development continues
to increase, assets such as stocks, and funds in insurance
investments are more susceptible to financial turmoil and market
sentiment, and perfect social security may lead to a decline
in workers’ enthusiasm for work. Therefore, when insurance
development reaches a certain level, it will have a negative impact
on GTFP.

CONCLUSION

This paper shows that financial development has a heterogeneous
impact on GTFP, whether in different financial sectors or in
different countries. The GML index is used to measure the GTFP
for 40 countries over the period from 1991 to 2014. In order to
study the impact of the development of different financial sectors
on GTFP, we conduct empirical testing from three perspectives
of financial development: bank, securities, and insurance. We
also compare the differences between developed and developing
countries. The main conclusions are as follows.

An inverted U-shaped relationship exists between financial
development and GTFP. Bank development, securities
development, and insurance development can all promote
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