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Abstract This chapter aims to examine the effect of different financial development
indicators (i.e., overall financial development index, banking development index,
stock market development index, and bond market development index) on environ-
mental degradation for the period from 1991 to 2013 in 17 emerging economies.
For this purpose, the relationship between financial development indicators, real
income, urbanization, energy consumption, and ecological footprint is investigated
using second-generation panel data methodologies to take into account the cross-
sectional dependence. The empirical result reveals that increasing overall financial
development index reduces environmental degradation. In addition, it is concluded
that stock market development reduces environmental degradation while banking
development and bond market development have no significant effect on environ-
ment.

Keywords Environmental degradation - Ecological footprint - Financial
development - Emerging economies

1 Introduction

In recent decades, the sustainable development goal, particularly environmental sus-
tainability has gained importance as never before, and many countries have funded
investments toward these goals. After the pioneering works of Grossman and Krueger
[12, 13], the basis of environmental degradation has often been associated with eco-
nomic growth of countries based on fossil fuel-dependent production structures.
In this direction, governments of many countries have turned to renewable energy
sources that reduce carbon dioxide emissions in order to prevent environmental
degradation and have supported projects that serve to improve renewable energy
technologies. However, it is more preferable that such projects are financed by the
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private sector rather than the public sector. Because if the clean energy projects
are directly financed by public financing instruments, the assumption that public
financing will often be less costly than private financing may lead to a risk of the
crowding-out private sector, even if it is more appropriate for private sector [14]. On
the other hand, the role of finance sector on environmental quality is still ambiguous.

The possible positive effect of financial sector development has been explained
with the view that financial openness encourages the investors to invest in eco-friendly
technologies with high energy efficiency, thus promotes environmental quality [17].
However, Sadorsky [27] argues that financial development increases the credit supply
and reduces financial costs which encourages consumption and the investments of
both households and firms, thus increases the carbon emissions. Based on these
contradictory allegations, it is a crucial issue that investigates the role of finance
sector on environmental quality.

The other problematic and crucial issue is how to measure the level of environ-
mental degradation. Most of the researchers have utilized with some atmospheric
emissions (CO,, NO,, and SO, ) as an indicator of environmental degradation. How-
ever, reducing atmospheric emissions does not mean that environmental degradation
will decline as well. For instance, measures to reduce carbon dioxide emissions may
lead to degradation in forest land, grazing land, or water resources. Therefore, eco-
logical footprint developed by Wackernagel and Rees [41] may potentially be more
suitable for measuring the level of environmental degradation. Because the ecolog-
ical footprint is the sum of six subcomponents, i.e., cropland, grazing land, fishing
grounds, forest land, built-up land, and carbon footprint [9].

Based on above discussions, the aim of this chapter is to investigate the effect
of financial development on ecological footprint in emerging economies. The main
reason for the selection of emerging economies is due to the lack of public funds
of these countries in financing of green projects when compared to the developed
countries. The contributions of this chapter to the existing literature are as follows: (i)
Unlike previous studies, this study examines the impact of financial development with
different dimensions (i.e., stock market development, bond market development, and
banking sector development) on environmental degradation and this situation gives
a chance to policy implications in detail. (ii) This study utilizes with the ecological
footprint as an indicator of environmental degradation while most of the previous
studies used atmospheric emissions. (iii) In order to prevent the possible omitted
variable bias, some control variables (i.e., economic growth, energy consumption,
and urbanization) are included to the empirical models. (iv) This study employs
the second-generation panel data methodologies to take into account the possible
cross-sectional dependence among emerging economies.

2 Literature Review

In environmental economics literature, there are many studies that examine the link-
age between economic performance and environmental degradation and it is mostly
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argued that high growth performance reduces environmental degradation with the
influence of technological progression. On the other hand, the funding process of
these high-cost environmental friendly technologies is generally ignored. Based on
the argument that the finance sector may play a key role in financing clean energy
projects, we observe the studies that examined the nexus between financial develop-
ment and environmental quality.

Abbasi and Riaz [1] examined the financial development and environmental degra-
dation nexus for the period from 1971 to 2011 in emerging economies using with
ARDL-bound test and concluded that financial development increases carbon diox-
ide emissions. Saidi and Mbarek [28] investigated the impact of economic growth,
trade, urbanization, and financial development on environmental degradation in 19
emerging economies for the period of 1990-2013 using with panel GMM estima-
tion and found that increasing financial activities reduce carbon dioxide emissions.
Koengkan et al. [17] probed the relationship between financial openness and carbon
dioxide emissions in MERCOSUR countries for the period from 1980 to 2014 with
panel ARDL approach and found that financial development increases environmen-
tal degradation. Omri et al. [18] looked at the relationship between financial devel-
opment, economic growth, trade openness, and environmental degradation for the
period from 1990 to 2011 in 12 MENA countries using with panel GMM method and
concluded that financial development has no statistically significant effect on envi-
ronmental degradation. Ozturk and Acaravci [19] investigated the nexus between
financial development and environmental degradation for the period from 1960 to
2007 in Turkey and concluded that financial development has not significant effect
on carbon dioxide emissions. Salahuddin et al. [29] examined the effect of economic
growth, electricity consumption, foreign direct investment, and financial develop-
ment on environmental degradation in Kuwait for the period of 1980-2013 using
with ARDL-bound test approach and concluded that financial development reduces
carbon dioxide emissions for the long run. Shahbaz et al. [30] searched the nexus
between financial development, economic growth, energy consumption, international
trade, and environmental degradation in Indonesia for the quarterly period from 1975
ql to 2011 g4 using with ARDL-bound test and the results show that financial devel-
opment reduces environmental degradation. Shahbaz et al. [31] probed the effect of
financial development on carbon dioxide emissions for the period from 1971 to 2011
in Malaysia utilizing with ARDL-bound test approach and found the reducing effect
of financial development on environmental degradation. Shahbaz et al. [32] inves-
tigated the impact of financial development, coal consumption, economic growth,
and trade openness on environmental quality for the period from 1965 to 2008 in
South Africa with ARDL-bound test and the study confirmed the reducing effect
of financial development on emissions. Tamazian et al. [36] searched the associa-
tion between stock market development, banking development, and environmental
degradation for the period of 1992-2004 in BRIC countries and the results show that
both stock market development and banking sector development reduce environmen-
tal degradation. Boutabba 4] examined the impact of financial development, energy
consumption, and trade on carbon emissions for the period from 1971 to 2008 in
India using with ARDL-bound test approach and found that financial development
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deteriorates environment. Charfeddine and Khediri [7] probed the nexus between
financial development and environmental quality in United Arab Emirates for the
period of 1975-2011 and found an inverted U-shaped relationship between finan-
cial development and environmental degradation. Shahbaz et al. [33] searched the
relationship between financial development, globalization, energy consumption, and
carbon emission in India spanning the period from 1970 to 2012 and the results
show that financial development accelerates environmental degradation. Dogan and
Turkekul [10] applied the ARDL-bound testing approach to determine the impact
of financial development on CO, emissions in the USA. They found that financial
development affects carbon emissions insignificantly. By apply DOLS, Katircioglu
and Taspinar [16] reported that financial development impedes environmental quality
by increasing carbon emissions. Solarin et al. [35] examined the impact of foreign
direct investment and financial development on CO; emissions in Ghana by applying
the bound testing approach. They found that foreign direct investment and financial
development increase carbon emissions. Jalil and Feridun [15] investigated the effect
of economic growth, financial development, and energy consumption on environment
for the period of 1953-2006 in China using with ARDL-bound test approach and
concluded that financial development reduces carbon emissions.

Paramati et al. [20] focused on the impact of stock market development on environ-
ment and examined the impact of foreign direct investment and stock market devel-
opment on carbon emission for the period of 1991-2012 in emerging economies and
the study concluded that stock market development increases environmental degra-
dation. Paramati et al. [21] compared the effect of stock market development on
carbon emission observing the period from 1993 to 2012 in EU, G-20, and OECD
countries, respectively. The findings of this study show that stock market develop-
ment increases environmental degradation in OECD countries while it reduces the
degradation in EU and G-20 countries. Paramati et al. [22] examined the connection
between stock market development and environmental degradation for the period
from 1991 to 2012 in G-20 countries and concluded that stock market development
increases the carbon emissions in developing G-20 countries while stock market
reduces the emission in developed G-20 countries.

As seen from mentioned literature, the environmental degradation level is gener-
ally indicated by CO, emissions while the level of environmental degradation cannot
be captured by only the carbon emissions. In addition, most of these studies examined
the effect of financial development on environment and the different dimensions of
the financial sector were not considered. These deficiencies constitute the main moti-
vation of the study that investigating the impact of banking sector development, stock
market development, and bond market development as well as the overall financial
development on ecological footprint.
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3 Empirical Strategy

3.1 Model and Data

The annual data used in this chapter covers the period from 1991 to 2013 for 17
emerging economies: Brazil, China, Colombia, Czech Republic, Greece, Hungary,
Indonesia, South Korea, Malaysia, Mexico, Peru, Poland, Philippines, Russia, South
Africa, Thailand, and Turkey. To examine different financial development indicators
on environmental degradation, the panel version of empirical models are constructed
as follows:

InEF;; = ap + a1 InGDP;; + a; InEC;; + a3 In URB;; + a4 InFD;;; +u;;, (1)
In EF” = oy + o In GDP,’, + ap In EC” + a3 In URB,'Z + g In BADI', + u;; (2)

InEF;; = g 4+ o; In GDP;; + a2 In EC;; + a3 In URB;; 4 o4 In SMDy; + 1, (3)

In EFI', = o + o In GDP,'Z + as In EC,', + a3 In URB,‘; + aq In BND” + u;; (4)

where In EF is the natural log of ecological footprint which indicates environmental
degradation, In GDP is the natural log of real gross domestic product which indicates
economic growth, In EC is natural log of energy consumption, In URB is natural log
of urbanization, In FD is natural log of overall financial development index, In BAD
is natural log of banking development index, In SMD is natural log of stock market
development index, and In BND is natural log of bond market development index. In
addition, i, ¢, and u;, refers to cross section, time period, and error terms, respectively.

The ecological footprint is measured in ecological footprint per capita, gross
domestic product per capita is measured in constant 2010 USS$, urbanization is mea-
sured in percentage of urban population in total population, and energy consumption
is measured in kg of oil equivalent per capita. FD represents the financial development
index which includes three sub-indices. The financial development index includes
banking sector development index (BAD), stock market development index, (SMD)
and bond market development index (BND). The banking sector development index
is constructed with using deposit money bank assets to GDP, financial system deposit
to GDP, liquid liabilities to GDP, and private credit by deposit money banks to GDP.
The stock market development index covers the stock market capitalization to GDP,
stock market turnover ratio, and stock market total value traded to GDP. The bond
market development index includes the outstanding domestic private debt securities
to GDP, the outstanding domestic public debt securities to GDP, the outstanding
international private debt securities to GDP, and the outstanding international public
debt securities to GDP. Following the studies of Tang and Tan [37], Shahbaz et al.



120 M. A. Destek

[34], Topcu and Payne [38] and Destek [8], the financial development index and the
sub-indices are computed with principal component analysis (PCA).

3.2 Methodology

3.2.1 Panel Unit Root Test

The stationary properties of variables are examined with the panel unit root test of
Pesaran [24] to consider the cross-sectional dependence. The test which is called
as second-generation panel data methodologies is characterized by the rejection of
cross-sectional independence hypothesis, and therefore, the tests is suitable for the
panel data, where cross-sectional dependence is present. Since the CIPS unit root
test is based on CADEF test, first the computation of the cross-sectional ADF (CADF)
regression can be shown as follows:

k k

Ayir = a; + piyi—1 + Biyi-1 + Z VijAYir—1 + Z 8ijYir—1 + &ir )
Jj=0 =0

where a; is deterministic term, k is the lag order, and y; is the cross-sectional mean
of time . Following above equation, ¢-statistics are obtained with the computation of
individual ADF statistics. Furthermore, CIPS is obtained from the average of CADF
statistic for each i as follows:

1 N
CIPS = (ﬁ> ;;i(zv, T) (6)

The critical values of CIPS for different deterministic terms are given by Pesaran
[24].

3.2.2 Common Correlated Effect Mean Group (CCE-MG) Estimator

In case of the existence of cross-sectional dependence, the impact of explanatory
variables on the dependent variable should be examined with a second-generation
panel data estimators. In this direction, this study utilizes the common correlated
effect mean group (CCE-MG) estimator developed by Pesaran [26] to take into
account the cross-sectional dependence. If we combined our main panel models as
follows:

Yii =80+ 81 Xis + e @)
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where Y, is ecological footprint, X;, is the vector of explanatory variables, and the
residual term (e;;) is a multifactor residual term. The multifactor residual terms are
constructed as follows:

€ir = )»;UF, + e (8

where UF, is the m x 1 vector of unobserved common factors. In addition, Pesaran
[26] utilizes with cross-sectional averages, y, = % vazl Y,and X, = % ZZN=1 X to
deal with cross-sectional dependence of residuals as observable proxies for common
factors. In the next step, slope coefficients and their cross-sectional averages are
consistently regressed as follows:

Yii =80+ 61 Xy +ay, + C)_(t + & &)

Pesaran [26] refers to the computed OLS estimator E[,CCE of the individual slope
coefficients B; = (81, .., §,) as the “Common Factor Correlated Effect” estimator:

A — A

Bicce = (Z/DZ:)Z.DY;, (10)

where Z; = (zi1, Ziz» -+ - 2ir) s 2ie = (Xi), Yi = (Yo, Yio, ..., Yi) . D = Iy —
I:I(FI/I:I)_lﬁ, H = (hy,hy, ..., hr), h, = (1,Y,, X,) as the CCE estimators. The
CCE-MG estimator is obtained with the average of the individual CCE estimators
as follows:

N
Becem = ) Bicce. (1)

i=I

3.2.3 Augmented Mean Group (AMG) Estimator

In panel data methodologies, in addition to the issue that cross-sectional dependence,
one of the other problems is that assuming the homogeneous slope coefficient. Using
the standard dynamic panel estimators may not be appropriate for macroeconomics
panels since these estimators assume homogeneous slope coefficients across panels.
In order to deal with this problem, Bond and Eberhardt [3] developed the aug-
mented mean group (AMG hereafter) estimator which allows heterogeneity in slope
coefficients and also allows for both cross-sectional dependence and non-stationary
variables. The AMG estimator includes a common dynamic process which indicates
unobservable common factors in the main model. To employ the AMG estimator,
the main model of this study can be constructed as follows;

Yii = BriXir + Wit (12)
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where i and ¢ indicate the cross section and the time period, respectively. The AMG
testing procedure includes two stages. In first stage, first differenced form augmented
with T — 1 year dummies of Eq. (12) is estimated with pooled OLS regression and
the parameters of the year dummies are collected as follows;

T

AY; = i AXi + Zl’z(ADz) + Wit (13)
=2

where (A D,) represents differenced T — 1 year dummies and p, indicates parameters
of year dummies. Estimated parameters ( ﬁ,) are relabeled as p; which implies the
evolution of common dynamic process. The second stage is as following;

AYy = BuildXi +di (V) + s (14)

AY;, _37t = B1iA X + Wi (15)

The group-specific regression model is augmented with y; as shown in Eq. (14) and
finally, the group-specific model coefficients are averaged across the panel.

3.2.4 Panel Heterogeneous Causality Test

Investigating the causal relationship between variables is also crucial for empirical
studies. Therefore, we employ the panel heterogeneous causality test of Dumitrescu
and Hurlin [11] to determine the possible causal connections and the directions of the
causalities. There are some advantages of using this procedure. First, this methodol-
ogy gives consistent results in case of both small samples and cross-sectional depen-
dence. Second, the test is suitable if all the variables are stationary at same level.
Third, the test is appropriate for the unbalanced panels and panels with different lag
order for each individual. The panel heterogeneous causality method is constructed
as follows:

N
1
WA = 2 Wi (16)
i=1

where W; ; is the Wald statistic for the country i, therefore the first statistic computed
with the simple means of Wald statistic, individually. In addition, Dumitrescu and
Hurlin [11] suggested another statistic with standardizing W}\f\}c statistic by using
estimated values of mean and variance of each Wald statistic with a small sample for
T. The computation of this statistic is as following:
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/ HNC _ N :
ZHNC _ N[WN,T Zi:l E(Wz,t] -
N T — ~
Zi:l Var(VVi.t)

In testing procedure, the null of there is not a homogeneously causality in the
panel is tested against the alternative hypothesis.

4 Institutional Background

In order to observe the global importance of emerging economies, some macroeco-
nomic variables related to this study are observed within global indicators. The global
significance of emerging economies can be seen in Table 1. The statistics show that
the national income of emerging economies constituted 17.18% of global income
in 1991 and this share has been increased to 26.54% in 2013. As a common result
of this economic achievement, the share of energy usage of emerging economies
has increased from 30.20% in 1991 to 40.18% in 2013 and the share of ecological
footprint of emerging economies has increased from 33.13% in 1991 to 41.60% in
2013. Surprisingly, as a shown in Table 1, in contrast to rapid economic growth and
rapid environmental degradation, the share of the population of these countries in
the global population dropped from 39.53% in 1991 to 36.20% in 2013.

If the statistics are evaluated in terms of the growth rates, it seems the significance
of the emerging economies in global income has increased by 54.45% and the energy
consumption share of these countries in global energy consumption has increased
by 33.04%. In addition, the responsibility of emerging economies for increasing
environmental degradation has increased by 25.57% spanning the period from 1991
to 2013. Moreover, the share of the population of these countries has decreased by
8.42%. To sum up, if the emerging economies maintain their growth rates for men-
tioned variables, they will increase their economic importance for the global economy
as well as they will be responsible for accelerating the environmental degradation
in the near future. Based on this, the successful implementation of effective energy
policies by these countries is crucial to the achievement of targets to reduce global
environmental degradation.

Table 2 presents the mean values of observed variables as well as the summary
statistics of emerging economies for the period of 1991-2013. It seems that there is
a huge variation of per capita income among emerging economies with the highest
24,017 US dollars in Greece and the lowest 1767 US dollars in Philippines. In the
similar direction, Greece, Czech Republic, and Russia have the highest ecological
footprint while lowest ecological footprint values belong to Philippines, Indonesia,
and Colombia. In addition, the most energy consumer countries are Russia and South
Korea. In case of urbanization, the share of urban population in total population of
emerging economies ranges from 35.92% in Thailand to 81.04% in Brazil.
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Table 1 Trend of selected variables for emerging economies

Year EF GDP EC POP

1991 33.136 17.185 30.201 39.538
1992 33.255 17.003 29.898 39.438
1993 34.108 17.353 30.206 39.320
1994 33.521 17.449 29.719 39.207
1995 34.393 17.694 30.091 39.086
1996 34.557 17.956 30.182 38.972
1997 34.579 18.220 30.081 38.856
1998 33.766 17.872 29.665 38.735
1999 34.668 17.991 29.777 38.601
2000 34.721 18.357 30.009 38.449
2001 35.225 18.633 30.340 38.294
2002 35.507 19.195 30.766 38.131
2003 35.668 19.662 31.983 37.959
2004 36.437 20.146 33.001 37.782
2005 36.611 20.671 33.960 37.605
2006 37.425 21.358 34.880 37.425
2007 38.026 22.236 35.654 37.243
2008 38.764 23.060 36.097 37.061
2009 40.196 23.899 37.152 36.882
2010 40.371 24.612 38.033 36.704
2011 41.445 25.347 39.317 36.542
2012 41.898 25.949 39.841 36.374
2013 41.608 26.542 40.180 36.207

Note EF: percentage of global ecological footprint, GDP: percentage of global GDP, EC: percentage
of global energy consumption, POP: percentage of global population

Table 2 Summary statistics of emerging economies

Countries EF GDP EC URB

Brazil 2.869 9433.569 1136.406 81.046
China 2.332 2578.151 1263.548 39.231
Colombia 1.956 5315.454 674.335 72.606
Czech Rep. 5.790 16,274.880 4173.430 73.947
Greece 5.432 24,017.380 2433.732 73.870
Hungary 3.697 11,228.220 2526.732 66.424
Indonesia 1.328 2492.328 737.819 42.827

(continued)
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Table 2 (continued)

Countries EF GDP EC URB
S. Korea 5.206 16,503.360 4009.881 79.877
Malaysia 3.715 7451.526 2211.574 63.063
Mexico 2.819 8464.951 1521.742 75.376
Peru 1.934 3808.129 496.849 73.763
Poland 4.439 9265.527 2511.007 61.351
Philippines 1.147 1767.570 462.858 47.031
Russia 5.346 8297.668 4634.506 73.478
S. Africa 3.388 6441.304 2583.561 58.046
Thailand 2.116 4021.487 1335.426 35.922
Turkey 2.787 8992.756 1230.752 66.080
Descriptive statistics

Mean 3312 8609.074 1996.715 63.761
Median 3.049 7494.315 1622.965 69.311
Maximum 7.267 30,055.470 5861.144 85.171
Minimum 1.007 787.868 408.434 27.312
Std. Dev. 1.500 6031.888 1308.269 14.506

Note EF: ecological footprint per capita, GDP: GDP per capita in 2010 constant dollar, EC: energy
consumption per capita, URB: the share of urban population in total population

5 Empirical Results

In order to investigate the effect of different financial development indicators on envi-
ronmental degradation, we first examine the validity of cross-sectional dependence
among emerging economies using with Lagrange multiplier (LM) test of Breusch
and Pagan [5], cross-sectional dependence (CD) and Lagrange multiplier for cross-
sectional dependence (CDpy) test of Pesaran [23], and LM,g; test of Pesaran et al.
[25]. As illustrated in Table 3, the null hypothesis of cross-sectional independence
is rejected by all tests. Therefore, it is concluded that a shock in one of the emerging
country may be easily transmitted to the other countries.

Although utilized coefficient estimators do not require pretesting procedures such
as unit root and cointegration tests, the stationarity of the variables is examined by
CIPS unit root test because the causality test to be used can be applied to stationary
variables. The results from Table 4 shows that the null hypothesis of unit root is not
rejected for the level form of all variables. However, in the first differenced form, the
null hypothesis is strongly rejected and the variables have become stationary. This
results mean that the variables are integrated of order one and denoted I(1).

The validity of cross-sectional dependence requires the second-generation panel
data estimation method that allows cross-sectional dependence among countries.
Hence, we first utilize with CCE-MG estimator and the results are shown in Table 5.
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Table 3 Cross-sectional dependence test results
In EF In GDP |InEC InURB |InFD InBAD |InSMD |In BND

LM 647.819 |2544.776 | 1036.885 | 2442.135 | 255.312 | 192.954 |255.658 |766.143
[0.000] |[0.000] |[0.000] |[0.000] |[0.000] |[0.001] |[0.000] |[0.000]

CDLm | 31.033 146.053 |54.624 139.830 |7.234 3.453 7.255 38.208
[0.000] |[0.000] |[0.000] |[0.000] |[0.000] |[0.000] |[0.000] |[0.000]

CD 30.647 145.667 | 54.237 139.443 | 6.847 3.067 6.868 37.821
[0.000] |[0.000] |[0.000] |[0.000] |[0.000] |[0.002] |[0.000] |[0.000]

LM, |10.899 |50.094 14969 24332 | —1.887 |-2.643 |—-2313 |2.887
[0.000] |[0.000] |[0.000] |[0.000] |[0.059] |[0.008] |[0.020] |[0.003]

Note Numbers in brackets are p-values

Table 4 CIPS unit root test results
In EF InGDP |In EC InURB |InFD InBAD |InSMD |InBND

CIPS test —2.506 | —2.064 |—1.754 |—-2.295 |—1.835 |—-2.558 |—1.837 |—1.746
(L)
CIPS test —4907 | —-3.412 |—-4.176 |—2.925 | —-3.366 |—4.697 |—3.366 |—4.191
(A)
Note L and A indicates the level form and the first differenced form of variables. Critical values are
10%: —2.580, 5%: —2.670, 1%: —2.830

First of all, based on the results from all models, we found that increasing real
income and energy consumption increases environmental degradation in emerg-
ing economies. A 1% increase in real income increases ecological footprint by
0.570-0.672% and a 1% increase in energy consumption increases ecological foot-
print by 0.390-0.401%. The findings that increasing real income increases ecolog-
ical footprint is also found by Al-Mulali et al. [2], Ulucak and Bilgili [40], and
Destek et al. [9]. This result means that observed countries pay more attention to
the economic sustainability than environment. Moreover, the findings that ecolog-
ical footprint increasing effect of energy consumption is also consistent with the
study of Charfeddine [6]. This finding can be interpreted as the production activities
of emerging economies have still depended on fossil fuel energy consumption. In
addition, it seems that the coefficient of urbanization on environmental degradation
is positive for all models while it is statistically significant only for Model II and
Model I11. In case of financial development, the result reveals that financial develop-
ment reduces environmental degradation. All else is same, a 1% increase in overall
financial development index reduces ecological footprint by 0.007%. The obtained
evidence that financial development reduces ecological footprint is consistent with
Uddin et al. [39]. In addition, our results show that only stock market development
index is efficient to reduce environmental degradation among sub-indices of financial
development. A 1% increase in stock market development index reduces ecological
footprint by 0.005%. On the other hand, the coefficient of both banking development
index is statistically insignificant.
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Table 5 CCE mean group estimation results

127

Model I Model II Model IIT Model IV
In GDP 0.581%%%* 0.570%** 0.583%*%#%* 0.672%%%*
[0.155] [0.175] [0.150] [0.165]
In EC 0.399%#%* 0.401%** 0.390%%** 0.399%%#*
[0.125] [0.123] [0.121] [0.137]
In URB 1.093 1.650* 0.935* 1.180
[1.050] [0.875] [0.525] [1.142]
In FD —0.007** - - -
[0.003]
In BAD - 0.002 - -
[0.004]
In SMD - - —0.005%* -
[0..002]
In BND - - - 0.002
[0.002]

Note *, ** and *** indicates statistically significance at 10, 5, and 1% level, respectively. The
numbers in brackets are standard errors

We also use the AMG estimator to robustness check of the estimation results and
present in Table 6. According to the AMG estimation, similar to the CCE estimation
results, it is found that increasing real income and energy consumption increases
environmental degradation. All else is same, a 1% increase in real income increases
ecological footprint by 0.583-0.603% and a 1% increase in energy usage increases
ecological footprint by 0.378-0.388%. Unlike the CCE-MG estimation, the coeffi-
cient of urbanization on ecological footprint is found as statistically insignificant.
When the results are evaluated in terms of financial development, the result reveals
a 1% increase in overall financial development index reduces ecological footprint
by 0.005%. In the same way, as CCE-MG results, the AMG estimation results also
show that only stock market development is efficient in reducing environmental
degradation.

Next, the causal relationship between explanatory variables and ecological foot-
print is searched with Dumitrescu—Hurlin causality method and the results are shown
in Table 7. According to the findings, there is bidirectional causal relationship
between real income and ecological footprint. The bidirectional causality is also
found between urbanization and ecological footprint. In addition, the unidirectional
causal relationships are valid from energy consumption to ecological footprint, over-
all financial development index to ecological footprint, stock market development
index to ecological footprint, and from ecological footprint to bond market develop-
ment index. However, there is no causal connection between banking development
index and ecological footprint.

To sum up, our results show that increasing real income and increasing energy
usage are the main drivers of environmental degradation in emerging economies. In
case of financial development, it seems that increasing overall financial development
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Table 6 Augmented mean group estimation results
Model 1 Model I Model 11T Model IV
In GDP 0.593%%#* 0.603%*** 0.583%%* 0.598%%%*
[0.108] [0.111] [0.109] [0.106]
In EC (0.382%%:%* 0.378%%* 0.386%** 0.388%**
[0.117] [0.115] [0.117] [0.122]
In URB 0.246 0.191 0.223 0.028
[0.386] [0.426] [0.381] [0.428]
In FD —0.005* - - -
[0.003]
In BAD - 0.001 - -
[0.003]
In SMD - - —0.005* -
[0.003]
In BND - - - 0.003
[0.002]

Note *, ** and *** indicates statistically significance at 10, 5, and 1% level, respectively. The

numbers in brackets are standard errors

Table 7 Dumitrescu—Hurlin causality test results

Null hypothesis W-stat. Zbar-stat. Prob.
In GDP does not homogeneously cause In EF | 3.986 6.831 0.000
In EF does not homogeneously cause In GDP | 4.859 8.909 0.000
In EC does not homogeneously cause In EF 2.891 4.223 0.000
In EF does not homogeneously cause In EC 1.647 1.261 0.207
In URB does not homogeneously cause In EF | 3.972 6.797 0.000
In EF does not homogeneously cause In URB | 8.985 18.734 0.000
In FD does not homogeneously cause In EF 2.008 2.121 0.034
In EF does not homogeneously cause In FD 0.684 —1.032 0.302
In BAD does not homogeneously cause In EF | 0.770 —0.828 0.408
In EF does not homogeneously cause In BAD |0.761 —0.848 0.396
In SMD does not homogeneously cause In EF | 2.008 2.121 0.034
In EF does not homogeneously cause In SMF | 0.684 —1.032 0.302
In BND does not homogeneously cause In EF | 1.015 —0.244 0.807
In EF does not homogeneously cause In BND | 0.332 —1.871 0.061
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index and stock market development reduces environmental degradation while bond
market development and banking development have not statistically significant effect
on environment.

6 Conclusions and Policy Implications

This chapter examined the impact of financial development with different dimensions
(banking development, stock market development, and bond market development) on
environmental degradation for the period from 1991 to 2013 in emerging economies.
In doing so, as proxy of environmental degradation, we used the ecological footprint;
and overall financial development index, banking development index, stock market
development index, bond market development index, real income, energy consump-
tion, and urbanization are included as explanatory variables to the empirical models
and the associations between variables are estimated using with second-generation
panel data methodologies to take into account possible cross-sectional dependence
among countries.

Our empirical findings show strong evidence of cross-sectional dependence
among emerging economies thus it is concluded that a shock in one of the emerging
economies may be easily transmitted to the other countries. The results also indicate
that increasing income level and increasing energy consumption are the main triggers
of environmental degradation in observed countries. In case of finance sector, it is
found that overall financial development and stock market development reduce the
ecological footprint while banking development and bond market development have
no significant effect on environmental degradation. We also search the causal con-
nection between variables and causality test results reveal that there is bidirectional
causal relationship between real income and ecological footprint. The bidirectional
causality is also found between urbanization and ecological footprint. In addition, the
unidirectional causal relationships are valid from energy consumption to ecological
footprint, overall financial development index to ecological footprint, stock market
development index to ecological footprint, and from ecological footprint to bond
market development index. However, there is no causal connection between banking
development index and ecological footprint.

The empirical findings of this study have many policy implications. The most
remarkable of which is that although carbon emissions is one of the most important
components of the ecological footprint, addressing only carbon emissions reduction
goals and steering the funds in the financial system solely for this purpose does
not reduce ecological footprint. In this direction, it is important that these countries
should adopt policies and measures to reduce the excessive exploitation of natural
resources and increase the effectiveness in resource use in order to reduce the gap
between their biocapacity and ecological footprint.

Moreover, it is a well-known fact that in countries where the financial sector is
developed, financial resources are obtained at a lower cost. In this direction, the funds
needed for the purchase of technologies that provide efficiency in energy consump-
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tion and for eco-friendly and renewable energy technologies can be provided from
finance sector. However, our empirical findings suggest that such funds are provided
from only stock market; banking sector and bond market does not have any role
on environment in emerging economies. In this regard, new instruments and regula-
tions for the finance sector can be developed. Governments of these countries should
monitor the financial resources allocation mechanism of the banking sector through
central banks or banking regulation agencies and tighten the credit conditions of the
firms that are involved in the environmental degradation activities. For instance, the
interest rates can be increased in the loans allocated to the firms having environmen-
tal degradation enhancing activities. In addition, the governments should encourage
banks to enhance funding for development projects that promote energy efficiency
and environmental friendly technologies.
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