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FOREWORD

The modern era stands at the precipice of unprecedented environmental 
and economic challenges. Climate change, resource scarcity, biodiversity 
loss, and social inequalities are no longer abstract threats but pressing 
realities that shape the lives of individuals and communities, particularly 
in developing nations. In this context, green technologies offer a beacon 
of hope. Through innovation, efficiency, and sustainable practices, these 
technologies are instrumental in achieving a balance between economic 
growth, social equity, and environmental preservation—a balance essential 
for sustainable development. This book, Green Technologies and Sustainable 
Development: Coherent Strategies for Developing Countries, serves as a compre-
hensive guide, offering critical insights and strategies to leverage green 
technologies in the pursuit of sustainability in regions most affected by these 
global issues.

Addressing the Context of Developing Nations

Developing nations face unique constraints and opportunities. Rapid 
industrialization and urbanization often come at the cost of ecological deg-
radation, overburdening natural resources, and straining social systems. This 
book recognizes that while sustainable development is a global goal, achiev-
ing it requires solutions tailored to the realities of each region. Through 
a robust examination of the current status of green technology in sectors 
such as energy, transportation, waste management, agriculture, and more, 
this volume addresses the multifaceted nature of sustainable development 
challenges faced by developing nations and provides actionable frameworks 
to overcome them.
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A Multifaceted Approach to Green Technology

This book presents green technology not as a singular solution but as a 
suite of approaches and tools that together enable progress across various 
sectors. Green technologies are explored in their broadest application— 
from renewable energy sources and sustainable agricultural practices to 
water purification and eco-friendly urban planning. Each chapter delves 
into specific applications, benefits, and obstacles within the context of devel-
oping countries, emphasizing the necessity of an integrated approach to 
sustainable growth. Importantly, the book encourages governments, pri-
vate enterprises, and communities to adopt these technologies not only to 
address current issues but to preemptively mitigate future challenges.

Financial Mechanisms and Economic Implications

One of the standout features of this work is its detailed discussion on the 
economic underpinnings of green technology adoption. Achieving sustain-
ability requires substantial investments, and this book addresses the critical 
role of green finance in mobilizing these resources. Various funding mecha-
nisms, from public-private partnerships to innovative financial instruments, 
are discussed to illustrate pathways for overcoming financial barriers. This 
economic perspective is especially relevant for developing nations, where 
the cost of green technology adoption can be prohibitive. By highlighting 
accessible and sustainable financial strategies, the book provides a roadmap 
for developing nations to fund green initiatives without compromising their 
fiscal stability.

Collaborative Pathways for Sustainable Impact

Central to this book’s is the idea that green technology adoption must 
be a collaborative endeavor. Effective sustainable development relies on 
cooperation among diverse stakeholders, including governments, NGOs, 
the private sector, and local communities. The book underscores the impor-
tance of partnership in the adoption and scaling of green technologies. 
Through case studies and real-world examples, readers are presented with 
models of successful collaboration that can be replicated and adapted to 
various contexts. This focus on collective action is vital for ensuring that 
sustainable development initiatives are impactful and far-reaching.
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Preparing for Future Challenges and Opportunities

Green technology is an evolving field, and this book looks beyond present-
day applications to explore emerging trends and anticipated advancements. 
Chapters dedicated to the future of green technology provide insights into 
the evolving landscape of sustainable development, with a particular focus 
on digital transformation, biotechnology, and the circular economy. By 
anticipating future trends, the book enables readers to remain forward-
thinking in their approach to sustainable development, equipping them 
with the knowledge needed to stay ahead in a rapidly changing world.

A Call to Action

This book serves not only as a repository of knowledge but also as a call 
to action for policymakers, researchers, and practitioners alike. Developing 
nations are at a pivotal moment where the decisions made today will deter-
mine their environmental, social, and economic futures. The authors of this 
volume, each an expert in their respective field, bring a wealth of knowledge 
and experience to the subject. Their insights are intended to inspire imme-
diate, coherent actions, emphasizing that the journey toward sustainability is 
as much about timing and intention as it is about resources and technology.

Conclusion

Green Technologies and Sustainable Development: Coherent Strategies for Develop-
ing Countries is a meticulously crafted work that offers a robust framework for 
understanding and implementing green technologies. It challenges conven-
tional development models and proposes a forward-looking vision grounded 
in sustainability. This book is an essential guide for those committed to 
transforming challenges into opportunities and ensuring that development 
today does not compromise the needs of future generations. As readers 
engage with the thoughtful analysis and practical solutions offered within 
these pages, they are invited to join a global movement toward a sustainable, 
resilient, and equitable future.

Charbel Salloum 
Professor of Finance 

EM Normandie Business School
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PREFACE

Green technology and sustainable development are essential pillars for 
addressing the pressing environmental challenges and fostering holistic 
progress in developing nations. In developing economies, sustainable devel-
opment stands as an overarching goal, encompassing economic growth, 
social equity, and environmental conservation. Achieving this equilibrium 
requires rethinking traditional approaches and integrating green technol-
ogy solutions that can mitigate the adverse environmental effects often 
associated with rapid development. Green technology, characterised by 
innovation and efficiency, encompasses a wide array of practices and tech-
nologies designed to reduce resource consumption, minimise pollution, 
and promote a harmonious coexistence with nature.

The book Green Technologies & Sustainable Development: Coherent Actions 
for Developing Countries is a meticulously curated edited volume that brings 
together the expertise and insights of multiple authors, each contributing 
a unique perspective on the pivotal role of green technologies in advanc-
ing sustainable development within the context of developing nations. This 
collaborative effort results in a comprehensive guide that addresses the 
multifaceted challenges faced by these countries and offers actionable solu-
tions through green innovation.

This book
  

i. Inform and Educate: Provide readers with a comprehensive under-
standing of the critical role that green technologies play in promot-
ing sustainable development within developing countries.

ii. Address Financial Aspects: Discuss the role of green finance in 
financing sustainable development projects, offering insights into 
funding mechanisms, public-private partnerships, and innovative 
financial instruments.

iii. Promote Collaboration: Advocate for collaboration among stake-
holders, including governments, NGOs, businesses, and communi-
ties, emphasizing the need for coherent and collective actions to 
drive sustainable development.
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iv. Anticipate Future Trends: Discuss emerging trends, challenges, and 
opportunities in the field of green technologies and sustainable 
development, preparing readers for the evolving landscape.

  
Prof Léo Paul Dana 

Dalhousie University, Canada

Dr Kirti Khanna 
Manav Rachna International Institute of Research & Studies, India
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CHAPTER 1

GREEN TECHNOLOGIES: 
KINGPIN FOR SUSTAINABLE 

DEVELOPMENT

Renuka Sharma
Amity University, India

Savita
Amity University, India

ABSTRACT

Purpose: The purpose of this study is to examine the significance of green 
technologies in addressing pressing environmental challenges such as cli-
mate change, biodiversity loss, pollution, and resource depletion. As societies 
recognize the urgency of sustainable development, the need for innovative 
technologies that reduce environmental impact while ensuring economic 
growth has become paramount.

Research Methodology: This study employs a systematic literature review to ana-
lyze various green technology (GT) innovations, including environmental 
biotechnology, green chemical engineering, bio-based materials, and sustain-
able energy solutions. It explores the effectiveness of these technologies in 
achieving sustainable development goals and enhancing resource efficiency.

Findings: Findings reveal that green innovations contribute significantly to 
reducing emissions, improving waste management, and fostering eco-friendly 
industrial processes. However, challenges such as high implementation costs, 
regulatory constraints, and limited awareness hinder their large-scale adoption.

http://doi:10.1108/978-1-80592-186-820251001
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Implications: The implications of this study emphasize the necessity of collabo-
ration between industries and governments to implement policies supporting 
GT adoption. Increased investment, policy reforms, and public-private part-
nerships can accelerate the transition to a sustainable future. By integrating 
green innovations, economies can achieve long-term resilience and environ-
mental preservation.

Keywords: Green technology; emerging technologies; sustainable development;  
green economy; sustainability

Introduction

One of the most serious issues confronting businesses and society in the 
21st century is climate change. Two of the top five most serious dangers 
confronting the world in the upcoming 10 years, according to the World 
Economic Forum’s Global Dangers Report 2023, are “failure to mitigate 
climate change” and “failure of climate-change adaptation.” The effects of 
the climate crisis can be severe and widespread if they are not addressed. 
The World Bank and the World Health Organization have estimated that 
by 2030, climate change will force over 120 million people into poverty and 
result in an additional 250,000 deaths per year from illnesses, heat stress, 
and starvation. If climate change is not addressed, the world economy is 
predicted to decline by 18% (compared to a world without global warming), 
according to a report by the Swiss Re Institute. Countries must use tech-
nology and methods for economic activity that are less detrimental to the 
environment and conserve resources given the developing global concerns.

To address global issues including climate change, population expansion, 
pollution, and resource depletion, countries must adopt environmentally 
conscious technologies and practices that conserves resources. Green tech-
nologies (GTs) have emerged as a silver lining in the cloud for issues at the 
global level and other environmental-related concerns. Researchers believe 
that the boost in the level of sustainable development will be a suitable rea-
son for the growing number of sustainable economies and societies. Modern 
society is marked by technological breakthroughs that demonstrate human 
creativity and invention. On the other hand, those technologies have caused 
a localized worldwide disturbance of the biosphere. When it comes to fulfill-
ing the requirements of economic sustainability, GTs have a bright future.

GTs are eco-friendly technologies which aim at economic and social sus-
tainability (Davison, 2001). The term “green technologies” may sound fancy, 
but it simply refers to clean technology. GTs were formerly referred to as 
environmental technology (Huesemann & Huesemann, 2011). If one looks 
at GTs through the lens of Information System perspectives, these can be 
viewed as environmentally friendly products that decrease the production 
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of greenhouse gases (GHGs). They were once thought of as an expensive 
replacement for the ubiquitous, less expensive, non-sustainable technology.  
As a result, the three components of sustainable development—social, eco-
nomic, and environmental—must be addressed (Ahmed et al., 2016; Manzoor 
& Ramay, 2013).

GTs promote sustainability by meeting human needs while reducing waste 
output and supporting life in the present and future (Wheeler & Bijur, 2000; 
Williams & Helm, 2011) Sustainable development must address all three 
dimensions: social, economic, and environmental (Ahmed et al., 2016; Biac, 
2010). In a nutshell, it is green technology (GT) that stimulates sustainable 
development, which means identifying environmentally friendly sources of 
growth, developing new environmentally friendly industries, and creating 
jobs and technologies. Sustainable development is associated with less envi-
ronmental damage and is driven by comprehensive and all-encompassing 
policies, both international and single countries, that consider the needs of 
future generations. Countries across the globe have begun the process of 
aligning economic growth with sustainable development goals (SDGs) tar-
gets. Among these policies, several suggest employing green technologies.

The development and adoption of GTs are crucial for achieving SDGs, 
as they can help reduce the environmental impact of economic activities 
while also promoting economic growth and job creation (Preston, 2018). 
Examples of GTs include renewable energy systems, sustainable agriculture 
practices, and eco-friendly building materials (Geng et al., 2019). These 
technologies can help to reduce greenhouse gas emissions, conserve natural 
resources, and improve the resilience of communities and ecosystems. By 
encouraging resource efficiency, lowering waste and pollution, and boost-
ing the resilience of ecosystems and communities, GT and innovation are 
crucial for attaining sustainable development. This covers innovations in 
energy-efficient technology, sustainable agriculture, green infrastructure, 
and renewable energy. Promoting sustainable consumption and production 
patterns that give the utilization of renewable and sustainable resources 
priority is just as vital as creating and implementing green technologies.

What Is Green Technology

GT refers to goods, equipment, and systems that preserve natural 
resources and lessen the negative effect of human activity. It includes items, 
equipment, or systems that meet the following criteria:
  

• It minimizes environmental deterioration.
• It emits zero or low GHGs, is safe to use, and promotes a healthier 

environment for all living things.
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• It reduces the consumption of energy and natural resources.
• It encourages the use of renewable resources.

Literature Review

Fu et al. (2021) stated that scientists have been working nonstop to come 
up with ways to preserve and protect the environment and build a sustain-
able future for the coming generations. The most recent advancements in 
GT are being developed, which can assist businesses in finding sustainable 
and alternative methods of getting rid of waste and in using more modern 
materials derived from biomass for low-cost, secure, and environmentally 
friendly products. GT is an umbrella term for the application of science and 
technology to reduce environmental consequences of human activity. It cov-
ers the scientific fields of energy, atmospheric science, agriculture, material 
science, and hydrology.

In many countries right now, installing it is less expensive than burning 
fossil fuels. It can be supported by purchasing stocks, bonds, and mutual 
funds that support eco-friendly technology. To lessen the negative influence 
on the environment and produce eco-friendly goods, companies should 
embrace cleaner manufacturing practices with the support of sustainable 
development processes and activities (Ikram et al., 2020).

Hoareau et al. (2021), and Awomeso et al. (2010) highlighted the 
relevance of sustainable practices that encourage pollution reduction, envi-
ronmental impacts throughout the life cycle, opening new markets, and 
the development of new goods, services, or procedures are examples of 
how GT manifests itself in this context. Due to their critical role in attaining 
sustainable development, GT adoption and sustainable waste management 
have attracted the attention of a lot of researchers. Growing numbers of 
people on the planet and rising living standards have contributed to the 
creation of a huge amount of garbage, which has raised worries about pol-
lution, health effects, and environmental damage. Several GTs try to lessen 
climate change by cutting emissions of GHGs including CO2 and others. 
The finest GT is solar power. In many countries right now, installing it is 
less expensive than burning fossil fuels. GT can be supported by purchas-
ing stocks, bonds, and mutual funds that support eco-friendly technology 
(Hou et al., 2023).

Malka et al. (2023), Zhao et al. (2022), and Sun et al. (2019) stated that 
Green technological innovation (GTI) can play a vital role in uplifting EE 
and contracting the carbon footprint of energy creation.
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GTI is a technology that aims to reduce its impact on the environment 
and encourage sustainable growth. This technology can be found in many 
forms, such as clean production, energy-efficient, and renewable energy 
technologies. Sharif et al. (2020), Kocaarslan and Soytas (2019), Fujii and 
Managi (2019), and Hu et al. (2019) said the market’s need for more envi-
ronmentally friendly that and energy efficient goods and procedures, as well 
as technical advancements that have made it possible for new types of GTI, 
have also fueled the development of green technologies. The globe needs 
to make significant investments in GTs if it is to meet strict environmental 
quality regulations and experience robust economic growth. Depletion of 
natural resources is on the rise due to increasing population pressure and 
expanding industrial development and it’s a matter of concern in terms 
of inequality in social, wealth, and environmental obligation. Businesses 
will have to think more about sustainable technologies in terms of their 
products and services so that the interest of future generations can be pre-
served through innovative and environmentally friendly practices. Corsi 
et al. (2019) achieved a harmonious development between the economy 
and the environment during the production process, green technological 
innovation aims to protect the environment. This is achieved through devel-
oping products and technologies that help save energy and raw materials, as 
well as through using energy efficiently. The behavior of indicators should 
be monitored and it should be seen how they vary in the case of fluctuations 
in development (Boichenko et al., 2019).

Abbas et al. (2019) and Fujii and Managi (2019) added that by fostering 
economic growth and environmental preservation, sustainable GTs greatly 
contribute to a sustainable society. Following that, particular focus should be 
placed on factors that influence the innovation of sustainable GTs as well as 
the distinctions in their respective development goals. It will also lessen the 
negative effects of their operations, businesses have an obligation to reduce 
waste, use energy and water more efficiently, recycle, monitor, repurpose 
byproducts, and preserve natural resources. These are just a few of the 
business processes and practices that make up a company’s environmental 
responsibility.

Wang et al. (2015) explained GT initiatives aim to have an impact on 
several areas, most notably energy, health, and wealth, while also reducing 
the harm done to the environment (Zhu & Ye, 2018). In every area almost, 
the concept of sustainable development and the growing adoption of GTs 
have gained momentum. Dhillon and Kaur (2015) explained how green 
hospitals in the health sector contribute to climate change. The resources 
needed to deliver contemporary healthcare are quite restricted. Hospitals 
work 24 hours a day, 365 days a year, employing cutting-edge medical skills 
to perform complex medical treatments demand the use of proper lighting 
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and temperature. This cannot be done without extra power. Climate change 
is inescapable, but modern healthcare sometimes exaggerates its impact. 
Hospitals are resource-intensive, requiring significant amount of power, 
water, nourishment, and building materials for optimal upkeep. It was also 
observed that many healthcare institutions might considerably minimize 
their environmental footprint by implementing simple, inexpensive, and 
long-term actions.

Soni (2015) and Banerjee and Alkuli (2014) studied that implementing 
GT provides organizations with a competitive edge and helps them grab 
market share. Green innovation minimizes costs for input, energy, main-
tenance, and manufacturing processes. Furthermore, it helps to improve 
the goodwill of the company. Implementing GT presents obstacles due to 
its higher cost and environmental impact compared to traditional tech-
nologies. The benefits of this technology rely on aspects such as supporting 
infrastructure, technical readiness, human resources, competencies, and 
geography. Arundel and Kemp (2009) elucidated that GT is a significant 
new idea for businesses and nations that set policy. Comparing these tech-
nologies to pertinent alternatives, their impact on the environment is lower. 
Innovations might be non-technical (based on organizational, institutional, 
or commercial principles) or technological. Additionally, related practices 
may be driven by environmental or economic factors, such as the desire to 
limit pollution, save expenses associated with resources, manage waste, or 
sell eco-products on the global market. Qi et al. (2010), Bartlett and Trifilova 
(2010) and Rennings (2000) recognized GT as a creative tool for delivering 
environmentally friendly products, services and processes. It ensures high-
quality products or services with less impact on the environment.

Sectors Using Green Technology

Energy Sector: The fact that burning fossil fuels produces the bulk of the 
energy used in the world today. In place of fossil fuels, GT may be employed 
to create more ecologically friendly, alternative fuel sources. Waste is often 
a byproduct of the manufacturing of fossil fuels. Since renewable energy 
sources don’t affect the environment and don’t generate any waste prod-
ucts, they may be utilized in place of fossil fuels, such as solar, wind, and 
hydroelectric dams.

Transportation Sector: Conventional fuel-powered automobiles are one 
of the main sources of greenhouse gas emissions worldwide. As a result, a 
lot of businesses are implementing GT into their vehicles and transporta-
tion infrastructure, such as electric cars and compressed natural gas buses.

Waste Management Sector: The waste management industry also uses GT 
for the recycling, storage, and transportation of trash.
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Water Filtration: GT is being utilized extensively for water purification 
all around the world. In places where there is a shortage of water, GT may 
be utilized to remove salt from saltwater or clean up contaminated water to 
increase the availability of safe drinking water.

Air Purification: By reducing the emissions of gases and carbon from the 
industrial sectors, GT is also being utilized to clean the air that has been 
contaminated.

Green Technologies for Sustainable Development

Reducing the environmental effect of economic operations requires the 
use of GT, such as renewable energy systems, sustainable agricultural meth-
ods, and eco-friendly construction materials (Geng et al., 2019; Preston, 
2018). Preston (2018) and Geng et al. (2019) stated that these technolo-
gies help lower greenhouse gas emissions, preserve natural resources, and 
increase community resilience. One of the main forces behind sustainable 
growth in industries like transportation, energy, and agriculture is the adop-
tion of GT (Geng et al., 2019).

Applications of Green Technology 

Sustainable Urban Planning and Design

By establishing livable communities that put environmental concerns 
first, sustainable urban planning and design support sustainable develop-
ment (UN-Habitat, 2016). To promote sustainable urban environments, 
compact, mixed-use developments, green spaces, and sustainable building 
techniques are essential (UN-Habitat, 2016). These methods improve liv-
ing standards, advance economic growth, and lessen their negative effects 
on the environment (UN-Habitat, 2016). Conventional buildings are the 
main source of GHGs. However the creation of green buildings has been 
the sector’s main priority (Cassidy, 2003; Ghaffarian Hoseini et al., 2013).  
Following climatic shifts like global warming, Green Building Practices 
(GBPs) are becoming more and more popular worldwide (Aithal et al., 
2016; Biac, 2010).

Healthcare and Medication

The application of nanotechnology to enhance the environmental sus-
tainability of processes that result in adverse externalities is known as “green 
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nanotechnology.” It entails using nano products to advance sustainability 
and processing green nano products. The application of nanomaterials 
for feasible fuel cells, more effective solar cells, and ecologically friendly 
batteries is currently being studied. The most sophisticated Energy-related 
nanotechnology activities include energy conservation, increasing use 
of renewable energy sources, storage, conversion, and improvements in 
manufacturing by reducing materials and process speeds. Since green nano-
technology has a special affinity for refractory impurities, it also has a lot of 
potential for treating water.

Sustainable Transportation

A transportation system that has a favorable environmental impact is 
considered sustainable. A sustainable environment will result from the pro-
duction of green vehicles using existing GT, which will reduce greenhouse 
gas emissions as compared to ordinary automobiles (Biac, 2010; Jagarajan 
et al., 2017). Compared to conventional automobiles, electric vehicles are 
turning out to be a more practical choice. When it comes to air pollution 
and greenhouse gas emissions, electric cars and trucks are turning out to 
be even more environmentally friendly than the most efficient conventional 
automobiles.

Clean Industries

Industries that reduce environmental damage are referred to as clean 
industries. GTs are used by clean industries in both product manufacturing 
and long-term initiatives that lead to sustainability (Davison, 2001; Klimova 
et al., 2016). The terms “clean industry” and “green industry” can be used 
interchangeably to describe businesses that work to address environmental 
issues (Huesemann & Huesemann, 2011).

Agricultural Technology

GTs are being applied to increase agricultural planting and harvest-
ing efficiency, reduce the need for chemical pest and weed control, 
and provide fertilizers that reduce soil erosion and water pollution 
(Jagarajan et al., 2017).
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