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ABSTRACT
Green technologies have emerged as a key player in combating environmental degradation
and driving sustainability across various sectors. These eco-friendly innovations aim to
reduce harm, regenerate natural resources, and promote sustainable practices. This article
provides an extensive review of green technologies, including renewable energy, sustainable
transportation, waste management, energy efficiency solutions, and many others. The
article explores how green technologies, such as solar power, biofuels, and smart grid
technologies, are leading the way toward a sustainable future. However, despite their
benefits, the adoption of these technologies faces several challenges, including high initial
costs, lack of infrastructure, and limited public awareness. Overcoming these obstacles
requires collective efforts from policymakers, industries, and the general public to accelerate
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the transition to a greener economy. Ultimately, green technologies hold the potential to

create a cleaner, healthier, and more sustainable world for future generations.

INTRODUCTION

he  environment is  becoming

increasingly  polluted, leading to

various health issues for humans
(Ramakrishna Naidu, 2017). The recent
COVID-19 pandemic severely affected people
living in industrial areas or cities, while those
in rural areas experienced less impact. This is
likely because rural residents are accustomed
to cleaner air and a healthier environment
compared to their urban counterparts (Girdhar
et al., 2020). During the COVID-19 period,
many urban residents migrated to their native
rural areas. This highlights the urgent need to
protect the environment. To achieve a healthier
environment, the implementation of emerging
green technologies across all sectors is
essential (Mihai & Iatu, 2020; Fatewar &
Vaishali, 2021). Green technology refers to
eco-friendly products and services and can be
categorized into four major areas: 1.
Renewable energy sources, 2. Sustainable
transportation, 3. Waste management and
recycling, and 4. Energy efficiency solutions
(Netguru, n.d.; Investopedia, n.d.). Each of
these categories plays a crucial role in
reducing the negative impact on the
environment and ensuring a greener future. In
the fields of science and technology, green
technology has the potential to revolutionize
the world, leading to a cleaner and healthier
future (Ramakrishna, 2017).

Objectives of the Green Technology

1. To reduce the ongoing harm to the
environment.

2. To repair damage and regenerate the
environment.

October 2024

Examples of Green Technologies

Some of the examples of green technologies
are discussed below:

1. Solar Power Technology: It converts solar
energy into electricity  through
photovoltaic cells.

2. Wind Energy Technology: Electricity is
generated through turbines.

3. Hydropower Technology: Electricity
generated from flowing water.

4. Geothermal Energy Technology:
Electricity is generated from the Earth’s
interior.

5. Bioenergy Technology: Energy is

produced from organic materials through
processes like biogas production, biomass
combustion, and biofuels. (Abraham,
2009; Sadawarte et al., 2012; Power
Generation  Using  Nonconventional
Renewable Geothermal & Alternative
Clean Energy Technologies, 2011)

6. Green Building Technology: Sustainable
construction can be done by incorporating
energy-efficient materials, green roofs,
and smart systems.

7. Sustainable Transportation Technology: It
includes electric vehicles, hydrogen fuel
cells, and innovations for reduction of
carbon emissions.

8. Water Purification and Conservation
Technology: It helps to purify and
conserves water using reverse 0SMOosis,
rainwater harvesting, and greywater
recycling systems.
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9. Waste Management Technology: It imaging, sustainable logging, and
focuses on generating energy from waste reforestation technologies.
and fuel from plastic. ) )

18. Eco-Friendly Textiles: It helps to produce

10. Sustainable  Agriculture  Technology: textiles from organic, recycled, or natural
Employs precision farming, vertical fibers, and incorporates waterless dyeing
farming, hydroponics, and organic technologies.
farming techniques. (Mok et al., 2020;

Tong-yuan, 2017; Ng & Mahkeswaran, 19. Ocean Cleanup Technology: It helps to

2021; Bagwan et al., 2018; Srisruthi et remove plastic and other debris from

al., 2016) oceans by collection systems and
autonomous vehicles.

11. Energy Storage Technology: It stores o )
renewable energy through lithium-ion 20. LED Lighting Technology: It gives
batteries, flow batteries, and pumped energy-efficient lighting solutions with
hydro storage longer lifespans and lower energy

consumption than the traditional ones.

12. Carbon Capture and Storage (CCS) (Mishra & Panda, 2023; Mohammed,
Technology: It helps to captures and 2021; Rojas, 2018; Sabban, 2021;
stores CO2 emissions from industries. Pacheco, 2019; Aithal & Aithal, 2018)

13. Smart Grid Technology: It increases Some other Green Technologies are listed below:
ener efficiency and reliabili b

gy . y ty y Artificial Photosynthesis Passive Solar Building
advanced metering, demand response, and Design
distributed energy resources. Thermal Energy Storage Biomimi_cry _in Design
and Engineering
i . Sustainable Aquaculture | Floating Solar Farms
14. Sustainable Manufacturing Technology: It Technology
Air Purification and Filtration | Urban  Heat Island
hEIpS to reduce waste and energy Technology Mitigation Technologies
consumption due to 3D printing, circular Sustainable Urban Planning Sustainable  Fisheries
. .. Monitoring Technology
?Conon?y practices, and efficient Environmental Monitoring and | Offshore Wind Energy
industrial processes. Sensing Technology
Sustainable Tourism | Sustainable Water
. . Technology Desalination
15. Algae Biofuel Technology: It helps to Sustainable Fisheries | Eco-Friendly — Asphalt
produce biofuels from algae which is an Technology ___| and Road Construction
. . Organic Waste Conversion | Zero-Energy Buildings
renewable and sustainable alternative to Technology (ZEBs)
fossil fuels.(Salami et al., 2021; Mohan & Green Nanatechnology Eg‘r’]'tfg:e"d'y Pest
Bharadvaja, 2022; Arora et al., 2023; Smart Water Management | Sustainable  Livestock
. Technology Management
Bhushan et al., 2020; Dutta et al., 2023) Sustainable  Concrete  and | Eco-Friendly Cosmetics
L Construction Materials and  Personal  Care
16. Low-Impact Mining Technology: It helps Products
. . Eco-Friendly Consumer | Sustainable Mining
to reduce environmental impact through Electronics Practices
Zero-waste practices, green solvents, and Vertical Axis Wind Turbines | Green Healthcare
t ti (VAWTS) Technology
automation. Green Hydrogen Production Sustainable Food
Packaging
17. Sustainable Forestry  Technology: Urban Farming Technology ?e”ﬁwﬁb'e_ Heat
. . . ecnnologles
Monitoring and management of forests is Sustainable  Supply  Chain | Green Building
done sustainably by using satellite Management Certifications
Energy-Efficient Data Centers Sustainable Event
Management
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Ocean Energy Technology

Eco-Friendly  Printing
Technology

Sustainable  Fisheries  and | Sustainable Aquaponics

Marine Conservation | Systems

Technology

Low-Impact Hydropower | Plant-Based and Lab-

Technology Grown Meat
Alternatives

Eco-Friendly Shipping | Solar-Powered

Technology Transportation

Carbon Negative Technologies

Low-Impact ~ Tourism
Technology

Sustainable Wood and Timber
Products

Biodegradable
Electronics

Regenerative Agriculture

Eco-Friendly Adhesives
and Sealants

Eco-Friendly Paints and
Coatings

Sustainable Apparel
Manufacturing

Sustainable Furniture Design

Eco-Friendly Drones

Green IT and Cloud Computing

Sustainable Land
Reclamation

Solar Water Purification

Green Chemistry for
Sustainable
Manufacturing

Eco-Friendly ~ Textiles and
Apparel

Sustainable Aviation
Fuel (SAF)

Green Financial Instruments

Eco-Friendly
Refrigeration

Smart Irrigation Systems

Biodegradable Plastics

Technologies

Sustainable Fisheries | Eco-Friendly Concrete
Management

Eco-Friendly Automotive | Sustainable Roof
Technology Systems

Water-Saving Agricultural | Eco-Friendly Water

Heaters

Permeable Pavement and Green
Infrastructure

Sustainable  Packaging
Solutions

Clean Energy Microgrids

Energy-Efficient HVAC
Systems

Green Hospitality Technology

Sustainable Water
Management Practices

Sustainable Urban  Mobility
Solutions

Zero-Waste Initiatives

Challenges in the Adoption of Green

Technologies

Some of the challenges during adoption of
are given below

Green  Technologies

(MCSolutions, n.d.; Nehra et al., 2023).

1. High Initial Costs

2. Lack of Infrastructure

3. Technological Maturity

4. Limited Public
Acceptance

Awareness and

5. Regulatory and Policy Barriers
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6. Market and Financial Barriers

7. Supply Chain Issues

8. Interoperability and Standardization
9. Skills and Knowledge Gaps

10. Economic and Market Competition
11. Consumer Behaviour and Habits
12. Environmental and Resource Constraints
13. Intellectual Property and Innovation
14. Political and Economic Instability
15. Cultural and Social Barriers
CONCLUSION

Green technologies are at the forefront of the
global effort to create a sustainable and
healthier environment. As the world grapples
with the adverse effects of pollution, climate
change, and environmental degradation, the
adoption of green technologies offers a viable
path forward. These technologies, spanning
renewable energy, sustainable transportation,
waste management, and energy efficiency, not
only mitigate environmental harm but also
contribute to regenerating and preserving
natural resources for future generations.

Despite  the significant  benefits, the
widespread adoption of green technologies
faces numerous challenges, including high
initial costs, lack of infrastructure, and limited
public awareness. Addressing these barriers
requires concerted efforts from governments,
industries, and communities. Policy support,
financial incentives, and public education will
play critical roles in overcoming these
obstacles and accelerating the transition to a
greener economy.

Ultimately, green technologies represent a
crucial step towards achieving long-term
environmental sustainability. By embracing
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these innovations, we can pave the way to a
world  where  economic  growth and
environmental preservation go hand in hand,
ensuring a better quality of life for all.
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