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Foreword

Several recent global assessments, scientific literature and expert opinion seeking
surveys are showing that one of the 17 sustainable developmental goals (SDG)
which has the most likely potential and chance to constraint developmental
objectives for many countries in this century is the SDG 13, which focuses on
the climate action. State of the climate system will determine economic outcome
while economic development model of each country makes a choice for determin-
ing the state of the climate system. However, other local environmental issues,
like water quality, air quality, soil quality, biodiversity, and so on, are equally
important determinants of economic growth trajectories and human well-being.
In a globally connected world that shares same global common good like climate
system, consumption-induced externalities and production externalities need
disruptive technological change, innovative governance and new institutions to
enable accelerated societal transformation toward sustainable development. It is
well established now in the literature that human well-being is a much broader
concept than economic well-being measured by single-dimensional metric like
gross domestic product. How various social groups participate in decision-mak-
ing process defines not only political agency but also creates social trusts among
various actors within a governance system and enhances productive base of the
economy. In this century, productive base of the economy is no longer confined
to a single-dimensional array of man-made physical capital but is a portfolio of
capital assets that includes additionally human capital, natural capital, social
capital and knowledge capital. Persistent policy blindness and lack of appropri-
ate institutions to manage overlapping risks across economic, social and envi-
ronmental dimensions exacerbate current threats to sustaining growth outcomes
due to increasing natural hazards, exposure and vulnerabilities. On these issues
regional examples based on good quality scientific evidence-based analysis within
a clear analytical frame from the developing world are abysmally low compared
to developed counterparts.

This book can be considered as a major contribution from the experts based
on regional analysis from Asia, Africa and emerging economies of the world in
bridging this knowledge gap. Various articles chosen for compiling this volume
brings out one point very clearly that the developing region is caught up structur-
ally in economic growth dilemma with rising environmental constraints, lack of
state-of-the art technologies and social inequities. Regional diversity in author-
ship and study contexts provide a very rich set of information and wide-angle lens
to see the developmental challenges.



xxiv  Foreword

Conclusions based on empirical evidence from various studies at various scales
in this book support the triple bottom line of sustainable development. The new
granular insights brought in by the various articles in this book are very useful
for informing larger global debate. From intellectual point of view compilation
of articles by the editors from across various regions and arranging them themati-
cally helps in understanding the complexities and multidimensional challenges of
sustainable development. The articles in this book will be of considerable inter-
est and use to the authors of various regional and global assessment reports,
future researchers, decision-makers like national governments, bilateral and mul-
tilateral funding agencies, civil societies engaged in developmental actions in the
region and will generate more interest for taking forward more in depth stud-
ies to advance deeper regional debate, struggle and understanding of the chal-
lenges for turning the current development processes on sustainable development
trajectories.

Joyashree Roy

Bangabandhu Chair Professor

Asian Institute of Technology, Thailand

Professor of Economics (On lien) and Founder Advisor to Global Change
Programme & SYLFF-JU Programme of Jadavpur University, India
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Introduction

Developing economies has made significant strides in stepping up their rate of
economic growth during the past few decades. Sustainable development goals
(SDGs) set out a vision for a world free from poverty, hunger and disease. The
SDGs aim to be relevant to all countries, poor, rich and middle income, to pro-
mote prosperity while protecting the environment and tackling climate change.
They have a strong focus on improving equity to meet the needs of women, chil-
dren and disadvantaged populations in particular so that “no one is left behind.”

Climate disruption also poses a serious and growing threat to short- and
long-term economic prospects. One of the major constraints of developmental
objectives for many countries in this century is the SDG 13, which focuses on the
climate action. The issue of environmental sustainability stirs uneasiness in the
minds of the economists.

Another area of concern among others are whether the growth is gender
equitable or not from the point of view of creating decent work and productive
employment opportunities for both women and men. There exists interlinkage
between environmental sustainability and gender equity. Due to environmental
issues like pollution and ecosystem degradation, gender inequality is becoming
more noticeable. Women, due to household responsibilities, are excessively open
to indoor air pollution than their male counterpart. Also women and children
are more likely to die than men during disasters and climate change. Gender gap
limits or confines women’s access to resources and decision-making opportunities
thereby creating obstacles to effective sustainable development and livelihoods.

It is very much needful to understand these inequalities, weaknesses, roles and
capabilities of men and women in order to achieve growth and inclusive environ-
mentally sustainable solutions for the people around the world.

This deserves analysis of the growth trajectories, gender equity and sustain-
able environmental development in the perspective of the above-mentioned issues
across a range of sectors and development concerns, such as trade, health, educa-
tion, governance, industry, energy, climate change, consumption and production,
and urbanization.

In view of the above perspective, this book tries to touch upon a range of
issues which may be considered as important as well as critical in the sphere of
environmental sustainability, growth trajectory and gender issues in the context
of developing economies.

Environmental Sustainability, Growth Trajectory and Gender:
Contemporary Issues of Developing Economies, 1-8

Copyright © 2022 by Chandrima Chakraborty and Dipyaman Pal
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2 Introduction

There are 20 chapters which are broadly classified into two sections. Section I
covers the issues on environment and growth (Chapters 1-10) and Section II
(Chapters 11-20) discusses the interlinkage between environment, gender and growth.

Brief sketch of all the chapters is presented below:

Section I: Issues of Environment and Growth

Chapter 1 investigates how international trade affects pollution using annual
data from 34 Asian countries for the period 1970-2019. The impact of trade
on environmental pollution is divided into three effects — scale, technique and
composition effects. This chapter measures pollution using carbon dioxide (CO,)
emissions (metric tons per capita) obtained from the United States Energy Infor-
mation Administration. The study estimates a regression model that provides
estimates of the magnitudes of trade’s impact on pollution as per the aforesaid
three effects. It is found that the scale and the composition effects of pollution
are positive, but the technique effect is negative, and that the net effect is negative,
that is, international trade leads to a lower level of emission when the underlying
model is linear, but it is positive, that is, international trade leads to a higher level
of emission when non-linearities are considered.

Sustainable energy like renewable energy plays a critical role in achieving SDGs
including energy security in emerging economics. BRICS (Brazil, Russia, India,
China and South Africa) constitutes about 23% of the world’s GDP, 40% of the
world’s population and 36% share of the supply of primary energy in the world.
Obviously the bloc has tremendous potential in influencing the global sustainable
clean energy transition with the advantages like lowering the costs of renewable,
boosting employment in the sector of green energy, enhancement of energy secu-
rity and improvement of local air quality. Despite the existence of varieties of
renewable energy resources in the BRICS economies, renewable energy resources
are found underdeveloped. The major objectives of Chapter 2 are thus to assess
progress of different forms of energy especially renewable energy, impact of devel-
opment of renewable energy on carbon emission and policy issues in renewable
energy development in the context of sustainable energy development of BRICS
countries. The study reveals that the progress of renewable energy development
varies widely among BRICS countries and that pollution decreases with renew-
able energy development.

While environmental sustainability may have been intensified by different
occurrences, such as global warming, increased carbon emission, loss of biodi-
versity and natural resource depletion. There are concerns that rising popula-
tion combined with the quality of institutions have serious implications on the
attainment of environmental sustainability. While this may seem factual, tackling
environmental problems by adopting population reduction policies might not
necessarily guarantee a sustainable environment without addressing the quality
of institutions. So Chapter 3 examined the effect of population growth on envi-
ronmental sustainability as well as the interactive effect of population growth and
institutional quality on environmental sustainability in West Africa region, using
data from 2006 to 2019. Findings indicate that population growth has a positive
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but insignificant effect on environmental sustainability. But population growth
when interacted with institutional quality had negative and significant effect on
environmental sustainability. Environmental problems thus cannot be effectively
addressed through population policy alone, hence the additional need for strong
and institutional quality to ensure environmental sustainability in the region.

Chapter 4 analyzes the interrelationships between the elements of sustain-
ability, socio-interculturalism and governance. This analysis advances from the
assumption that the sustainable socio-intercultural governance requires to be sup-
ported by the development of systems that enable the economic growth, the social
development and environmental socio-ecosystems of communities, institutions,
organizations and individual levels. The method employed is the reflective-analyt-
ical based on the review of literature. It is concluded that on the new geographies
of sustainable socio-intercultural governance are affected by the coexistence that
have solutions to the capacity deficits and dysfunctionalities of processes, institu-
tions and knowledge systems which have many systemic failures on the capacities
of the natural resource management systems. This analysis proposes a new model
of socio-intercultural sustainable governance.

Chapter 5 examined the significant factors to improve the green nuclear energy
investments in the emerging economies with DEMATEL methodology. The find-
ings demonstrate that technological improvement and financial issues are the most
important issues for the improvement of the green nuclear energy investments
in these countries. Nuclear energy working with thorium can also be obtained
with proton accelerator technology that is currently quite expensive. Because of
this problem, the investors are not willing to make investments for green nuclear
energy projects. Hence, emerging countries should make the necessary techno-
logical investments to have proton accelerator technologies. With the help of this
condition, it will be possible to reduce the cost of green nuclear energy projects
which attracts the attention of the investors. This situation has a powerful contri-
bution for the sustainable economic development of these countries.

Chapter 6 empirically tests the truth behind the Environmental Kuznets Curve
(EKC) hypothesis. In addition to that, it analyzes the variation in the shape
of the EKC; that is, cross-country variation, as well as variation over time for
75 countries for a fairly long period of time from 1960 to 2016. This study used
polynomial regression equation of modeling structure to understand cross-
country as well as dynamic variation in the shape of the EKC. In this study,
firstly the selected countries are grouped on the basis of the shape of the EKC.
Secondly, the dynamic behavior of each parameter in the polynomial equation
is analyzed to understand the degree of association between economic activity
and environmental degradation. It suggested a decline in degree of association
between the two over time.

Chapter 7 examined the impact of energy consumption, economic structure,
population and manufacturing output on the CO, emissions of selected emerg-
ing countries by utilizing time series model employing data ranging from 1965
to 2019. The model is built up using total primary energy consumption, GDP
per capita, population and manufacturing value-added, and, finally, a stochastic
underlying emission trend as explanatory variables. The model is extended by the
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introduction of the notion of underlying energy demand trend as a factor for
exogenous effects, including development in technical progress, energy efficiency
improvements, changes in human behaviors, economy, and environmental regula-
tions. A forecasting model for CO, emissions of the selected emerging countries
is framed. The model discovers the significant influences of all selected variables
of CO, emissions. The results  that the most forceful factor in CO, emissions
is the total primary energy supply. Furthermore, while the long-term impact of
economic growth on CO, emissions is negative for some emerging economies, it is
positive for several others. The model also measures the long-term manufacturing
value-added elasticity of CO, emissions in these emerging economies.

Chapter 8 analyzed energy intensity, capacity utilization (CU), output and
productivity growth of aggregate manufacturing sector in India during the period
1980-1981 to 2016-2017. A decadal analysis as well as a comparison between
pre- and post-liberalization period of productivity growth is also made. Total fac-
tor productivity growth (TFPG) is also adjusted with CU to obtained adjusted
TFPG. The trend in energy intensity is also analyzed to answer the question of
sustainability. Results show that TFPG declined in the post-reform period, high-
lighting the fact that liberalization process has its adverse impact on productivity
growth. From the study a declining trend is observed in adjusted TFPG in the
post-reform period, but the rate of decline is higher. Energy intensity and CU
of the Indian manufacturing industries is found to be increasing over the study
period. Increasing energy intensity, quite significantly, would increase the level of
pollution generated by the manufacturing industries. So, interestingly enough,
this may lead us to conclude that the growth of the manufacturing industries is
not in line with the basic essence of sustainable development.

The literature on growth economics mostly covers the studies on growth trajec-
tory, convergence, issues of sustainability, etc., which are related to the so-called
developed economies of the world. But the emergence of a few economies such
as the members of the BRICS group in the recent past has provoked the theoreti-
cians to shift their focus from the developed economies to these highly emerging
economies as they are now chasing the countries of the developed world at least
in terms of gross domestic products. But there may be differences in the roles of
different factors in explaining the growth trajectories of the so-called developed
economies vis-a-vis the highly emerging economies. Chapter 9 investigated the
factors responsible for economic growths in the BRICS nations under the neo-
classical growth framework for 1991-2020. The study finds that savings rate has
been identified as the driving force behind the huge growth trends of the member
countries in the group with a major contribution by China and India in the entire
period, however, the results differ across sub-periods.

There is a long-lasting debate on the relationship between democracy and
economic growth, though it remained inconclusive. On the other hand, corrup-
tion is one of the greatest challenges of the contemporary world that lessens the
efficiency of good government, distorts public policy, leads to the misallocation
of resources, harms the private sector and particularly hurts the poor. Moreo-
ver, the corruption—growth relationship has been shown to be contingent upon
the political regime. Chapter 10 has chosen a set of emerging market economies,
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which consists of democratic as well as authoritarian countries, to throw light
on democracy—growth relationship through the channel of corruption using a
system generalized method of moment estimation of a panel of 27 countries for a
period of 2006-2018. Results show that democracy is growth-enhancing but cor-
ruption dampens its positive impact to some extent. However, for authoritarian
countries corruption can enhance growth.

Section II: Linkage between Environment, Gender and
Growth

Chapter 11 examined the relationship between gender gap in labor force partici-
pation, intensive growth and economic welfare in Sub-Saharan African countries
from 1981 to 2020 under the framework of the classical production function.
The generalized method of moment technique was employed in analyzing the
data. The empirical result showed a negative and significant effect of the gen-
der gap in labor force participation on intensive growth and also negative but
insignificant effect on economic welfare. Other findings showed that male labor
force participation had a positive and insignificant effect on both intensive growth
and economic welfare, while female labor force participation had a negative and
significant effect on intensive growth and a negative and insignificant effect on
economic welfare. Trade openness had a positive and significant effect on both
intensive growth and economic welfare.

For the prosperity of both gender and for social justice, independence and
empowerment of women is essential. Empowerment of women not only ensures
her personal or household welfare but also spreads positivity throughout the
community. This generation of positive externality by empowering women has
actually attracted attention worldwide toward exploring the concept of women
empowerment as well as analyzing their status. Chapter 12 focuses on compara-
tive analysis of the status of women empowerment among the SAARC countries
and side by side explores its relationship with the various macro-indicators related
to growth and development. This study reveals that Maldives and Sri Lanka had
a relatively better status of women empowerment as compared to other SAARC
countries. Further, based on the panel data analysis, it is found that urbanization
and globalization have a significant impact on women empowerment.

According to Chapter 13, Karnataka, West Bengal, Meghalaya, Tripura,
Telengana, Arunachal Pradesh and Andhra Pradesh showed higher rates of
school dropout of girls compared to the all India level based on exploration
of DLHS 4 data. Using multilevel probit technique, the study showed that the
incidence of school dropout of girls decreases if the first born of the parents is
male and mother is more educated than father while it increases with lower asset
endowment, land-holding and high spousal age-gap between parents. Further it
is high among the Muslim religion and schedule caste category.

Chapter 14 evaluated the impact of economical, educational, health and polit-
ical empowerment on Gender Inequality Index (GII). The crux of the study is
that empowerment of women has a positive impact on reducing GII. The eco-
nomic empowerment and participation, education, sound health and political
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participation and engagement are needed to reduce GII and in turn increase
economic growth for the betterment of society. The result suggests a negative
relation between economic empowerment and GII and also between educational
attainment and GII which is desirable. Health and survival also has negative and
significant effect on GII while increase in political empowerment will decrease
GII. Thus, the result reveals that gender equality and women empowerment has
a positive association in the south Asian counties.

In contrast to the available literature which uses common frontier for effi-
ciency measurement of Indian secondary education (ISE) with state-level data,
in Chapter 15 output-oriented technical-efficiency (OUTTE) of Indian states and
union territories (UT) is estimated by creating two separate frontiers for (i) Gen-
eral Category States (GCS) and (ii) Special Category States (SCS) & UT, as two
groups operate under different economic and fiscal conditions, for 2010-2011 to
2015-2016 under variable-returns-to-scale and using non-parametric Data Envel-
opment Approach. It is found that OUTTE of ISE varies within and between
GCS/SCS. A second step determinant analysis suggests both for GCS and SCS,
OUTTE is related positively to (i) percentage of girls to boy’s enrollment in ISE,
supporting the positive role of gender equality in education regarding enroll-
ment; and (ii) ratio of government education expenditure to aggregate govern-
ment expenditure and negatively to poor infrastructural variables. OUTTE is also
positively related to per capita net state domestic product at factor cost (constant
prices), proportion of para teachers for GCS and percentage of ST enrollment
for SCS.

Chapter 16 empirically verified that gender equality has a positive effect on
reducing CO, emissions per capita in emerging markets economies and also
determined and rank the countries that are inefficient in terms of CO, emissions
per capita (metric tons). The panel data stochastic frontier model is estimated.
The Global Gender Gap Index, which measures gender equality, primary energy
consumption per capita (gigajoule) and GDP per capita (constant 2010 USS) are
used as independent variables of 24 countries from 2006 to 2018. The results of
the model supported the negative impact of gender equity on CO, emissions. This
study indicated that gender equity can be suggested both as a driving force for
economic development and sustainable environmental efficiency in which growth
can be linked to lower emissions of CO,.

The world economy has developed significantly causing increase in greenhouse
gas emissions level resulting in the global warming and related natural disasters.
Women are more vulnerable to these disasters and global warming compared to
men especially with respect to mortality rate and increase in the workload. For
example, especially in developing countries women’s workload increased due to
the global warming and water scarcity, as they spend more time to carry water
to their homes as they get water from longer distances. This example reveals
opportunity cost of climate change for females as their increased workload can
obstacle their education affecting their entire life and their contribution to their
countries’ sustainable development. Women are underrepresented in the work-
force and politics all over the world. This situation prevents humanity to get ben-
efit from their potential in and contribution to the climate change fight. Women
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encouragement in economics and political life can support their participation in
the climate change fight. Empowerment of women and enabling them to take
more active role in decision-making process especially in the climate change
fight can contribute to mitigate the climate change’s effects and support sustain-
able growth. Based on literature review, Chapter 17 investigated women’s role in
the climate change fight and ways for empowering women to mitigate climate
change’s adverse consequences.

Chapter 18 mainly focused on utility of the nanotechnology and its beneficiary
in creating a sustainable environment in economic world, particularly for gender
development. Since the gas sensors will detect and reduce gaseous toxic pollutants
from the environment, so lower the pollution, greater will be sustainable environ-
ment development in terms of human development index and hence higher will
be overall economic development in favor of gender development index across
world. However, as major findings, developing countries, have been successful, in
maintaining a sustainable human development, in spite of higher PCI growth, as
compared to the role of least developing countries, with lower PCI in this global
world, in favor of their respective gender development. Cerium (III) oxide nano-
particles were prepared by co-precipitation method using hydrogen peroxide as
the precipitant in slightly alkaline medium which is greener and environmentally
suitable, cheap and best as compared to other conventional methods. Here, hydro-
gen peroxide acts as precipitating, reducing and stabilizing agents. Since studies
worldwide reveal a very strong, significant positive association between air pollu-
tion and COVID-19 cases, hence, this environment friendly synthesis process will
prove to be most economically effective one to combat the COVID situation. The
synthesized cerium (III) oxide nanoparticles were initially noted through visual
color change from colorless pale yellow cerium (III) to light yellow cerium (IV).
Moreover, the formation and size of cerium (III) oxide nanoparticles were evi-
denced by the X-ray diffraction, transmission electron microscopy and UV-Vis
spectroscopy studies. The very high surface area and very small average crystal-
lite sizes of these prepared cerium (III) oxide nanoparticles (5-20) nm in size is
mainly responsible for their catalytic properties and hence can be effectively used
for the removal of hazardous toxic pollutant gases, such as CO, and SO, from
the environment with a view to combat the pollution within the environment to
increase sustainability and also ensure a better, healthy and safe environment,
particularly, in context of COVID in globalized world.

Construction industry (CI) is a labor-intensive industry, women employment
rate is significantly low in the CI. CI is one of the significant labor-intensive indus-
tries having environmental footprint. As reduction in its environmental footprint
can contribute to environmental sustainability, investments in CI and in reduction
in its environmental footprint can have multiplier effect on the countries’ develop-
ment as well as on the sustainable development. Increase in the women employ-
ment in the CI can support achievement of SDGs as it supports reduction in the
gender gap in this industry. Furthermore, it can support sustainability perfor-
mance of the CI as women have potential to prioritize sustainability criterion in
their decision-making processes. Especially, women at the top management levels
can foster their companies’ sustainability performance. Chapter 19 explains the
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gender gap in the employment in industries differs based on the industries. Even
if CI thus investigated roles of empowerment of women and increasing women
employment in supporting environmental sustainability and sustainable develop-
ment. This chapter identified causes of the low employment rate of women in the
CI. Furthermore, it examined ways for empowering women and increasing their
employment rate in the CI to support environmental sustainability and sustain-
able development. Additionally, recommendations on future policies and strate-
gies at the CI level to support reduction in the gender gap to enhance CI’s role in
the environmental sustainability are provided.

Chapter 20 established a simultaneous dependence between female labor
force participation rate (FLFPR) and their health status, the roles of air pollut-
ants in explaining female life expectancy (FLE) and joint interactions of differ-
ent explanatory variables in determining both FLFPR and FLE, by estimating
a simultaneous panel model comprising equations of FLFPR and FLE, using
Baltagi’s Instrumental Variable EC2SLS method and 13 major Indian state-level
data for urban sector, over 2004-2005 to 2011-2012. The air pollutants such as
SO, and NO, have significant negative impacts on FLE. The interaction effect of
air pollutants with economic growth on FLE is negative implying that the par-
tial effect of a change in growth depends on air pollution level. FLFPR can be
improved by reducing air pollution through health, as FLE significantly affects
FLFPR positively.

The purpose of this book is to raise awareness among stakeholders and insti-
tutions, reaching gender equality and inclusiveness, climate change adaptation
and mitigation efforts, foster inclusive green growth inventiveness and ensure
equal rights on clean air, water, energy and access to natural resources for all.

We hope that the book will provide immense knowledge base to postgraduate
students, researchers and faculty members around the globe related to various
subjects such as Economics, Business & Management, Sociology, Gender Studies,
Environmental Studies, among others. The volume will also be helpful for policy-
makers, multinationals and government officials as well as the general readers
interested in the field.

Chandrima Chakraborty
Dipyaman Pal
The Editors
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