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Abstract: One of the top trending areas of research and development in science and technology is green
technological innovation. Its primary objective is to develop a sustainable innovation paradigm that would allow
for the introduction and development of environmentally friendly inventions to aid in the alleviation of
environmental plight and conservation of natural resources. Green technological innovations, also referred to as
environmental technological and clean technological innovations, are primarily intended to cater to novel
technological products and processes in to avoid dependence on conventional non-renewable energy sources like
fossil fuels as well as to move toward the restoration of the health of the earth. Additionally, green technology
innovation strives to meet the societal needs and amenities in a way by reducing the exploitation of natural
resources and, as a result, conserves the environment. Given that India has one of the fastest growing economies
in the world and a population of about 1.4 billion, the country's constant need for resources like energy, water,
food, etc. is having a negative impact on the environment and the country's ability to curb the depletion of natural
resources. As a result, efforts to develop green technologies are a necessary response to this problem. As a result,
the present chapter is cantered on the state of green technology innovation in India and its implications for
accomplishing sustainable development goals while preserving the country's environmental health.

Key words: Green technology, innovation, renewable energy, environment, sustainability.

Citation. Pandey M., Pandey M.K. Green technology & innovation: its implications on the sustainable
development in Indian context. Vestnik Samarskogo universiteta. Ekonomika i upravlenie = Vestnik of Samara
University. Economics and Management, 2023, vol. 14, no. 1, pp. 87-98. DOI: http://doi.org/10.18287/2542-
0461-2023-14-1-87-98. (In Russ.)

Information on the conflict of interest: authors declares no conflict of interest.

© Pandey M., Pandey M.K., 2023

Meenakshee Pandey — professor, Department of Botany, KNIPSS, Sultanpur, Uttar Pradesh, India.

Maneesh Kumar Pandey — Doctoral Student (PhD), Faculty of Technological Management and Innovations,
ITMO University, Lomonosov Street. 9, 191002, Saint Petersburg, Russian Federation.

HAYYHAA CTAThA

YK 338
Hara nocrymnenus: 18.01.2023
peuensuposanus: 25.02.2023
npunsatus: 15.03.2023

3ejieHble TEXHOJIOTHH 1 HHHOBAIIMM: UX BJIHUsSIHME HA yCTOﬁ‘IHBOC pa3sBUTHE

B HHAMICKOM KOHTEKCTEe

M. Ilanaeii
WHerutyT usuueckux U conpanbHbIX Hayk nMeHn Kamuer Hepy, Cynrannyp, r. Yrrap-Ilpanem, Uanus
E-mail: drmeenakshee @ gmail.com



Bectauk Camapckoro yHuBepcutera. JkoHoMuka u ynpasienue. 2023. T. 14, Ne 1. C. 87-98
88  Vestnik of Samara University. Economics and Management, 2023, vol. 14, no. 1, pp. 87-98

M.K. Hanpgei
Yuusepcuter UTMO, 1. Cankt-IlerepOypr, Poccuiickas @enepanus
E-mail: maneeshban @ gmail.com. ORCID: http://orcid.org/0000-0002-7789-4247

AnHotamusa: OgHoOW W3 Hanboiee MEePCIeKTUBHBIX 00JIACTEH MCCIIeNOBaHUNA U Pa3padOTOK B 00acTH HAYKU U
TEeXHUKH SIBIIAIOTCS «3€JIeHbIe» TEXHOJOrMYecKkre WHHOBamuu. OCHOBHas Lelb — pa3paboTaTb yCTOMYHMBYIO
VWHHOBAIlMOHHYIO TapajurMy, KOTOpas II03BONMWIA Obl BHEAPATh W Pa3BUBATh OKOJOTHYECKH YHCTHIE
n300peTeHns, CIOCOOCTBYIOIIUE YIYUIICHUIO COCTOSIHHS OKPY)KAomeH Cpensl M COXPAaHCHUIO IPHPOIHBIX
pecypcoB. 3eneHble TeXHOJIOTHYECKHEe WHHOBAIMH, TAK)Ke Ha3bIBAEMbIE SKOJOTHUECKUMH TEXHOJIOTHYECKHUMHU H
9KOJIOTMYECKH YHCTBIMH TEXHOJOTMYECKMMH HWHHOBAIMAMHM, B IIEPBYIO OdYepeAb INpeJHa3Ha4deHbl Ul
YIOBICTBOPEHHSI TMOTPEOHOCTEH B HOBBIX TEXHOJIOTHUECKHX TPOAYKTaxX M TIpoleccax, 4ToObl n30ekarb
3aBHCHMOCTH OT TPAJWIIMOHHBIX HEBO30OHOBIIIEMBIX MCTOYHHKOB YHEPIUH, TAKMX KaK MCKOMAeMOe TOILUIMBO, a
TaKOKe JIBUTaThCs B HAIIPABJICHUH BOCCTAHOBJICHHS 3/10pOBBs 3eMiin. KpoMe Toro, HHHOBAILMK B 00JIACTH 3€JICHBIX
TEXHOJIOTHH HAaIpaBJIEHBl Ha YIOBJIETBOPEHUE OOIIECTBEHHBIX MOTPEOHOCTEH M ymOOCTB 3a CUET COKpAIlCHHS
9KCIUTyaTallUH IPUPOAHBIX PECYPCOB H, KaK CIICICTBHE, COXPAHCHUS OKPY)KaIOIIeH cpeapl. YunuThiBasi, 4ro Unans
o0JiaiaeT OHON M3 CaMBIX OBICTPOPACTYIIMX YKOHOMHK B MHpE M HAceJIeHHEeM OKoJo 1,4 MMuIMapia 4eloBek,
MOCTOSIHHAS MOTPEOHOCTh CTPaHBl B TaKUX pecypcax, Kak PHEPTHs, BOJA, NPOJOBOJIBCTBHE W T.X., OKAa3BIBACT
HETATHBHOE BO3JICHCTBHE HA OKPYXKAIOIIYIO CPEAy U CIIOCOOHOCTH CTPaHBI CACPKUBATh UCTOIICHHUE IPHPOIHBIX
pecypcoB. B pesynbrare ycHins IO pa3sBHTHIO 3€JEHBIX TEXHOJIOTHH SBIISIOTCS HEOOXOAWMBIM OTBETOM Ha 3Ty
npobyieMy. B pesynbraTe HacTosIIas TI1aBa MOCBSIIEHa COCTOSIHUIO MHHOBAIMI B 00JIACTH 3€JICHBIX TEXHOJIOTHI B
Wuanm w uX TMOCIEACTBUSAM JUIS JOCTIDKCHHUS IIEJeld YCTONYMBOIO PAa3BUTHS TIPH COXPAHCHUH 3I0pPOBBS
OKpY)KaloIleH Cpe/bl CTPaHBI.

KonrodeBble cioBa: 3eieHble TEXHOJOTHH, WHHOBAI[MM, BO30OHOBISEMBbIE MCTOYHUKHM SHEPTHH, OKpY)Karomlas
cpena, yCTOHYHBOE pa3BUTHE.
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Introduction

Many developing or underdeveloped countries are pursuing fast growth in many areas, including as infra-
structure, industry, services, agriculture, and so on, as a result of the period of globalization and the increas-
ing competition among nations to improve their own economic conditions. Numerous nations are being
forced by this dire situation not only to exploit their ecosystems for scarce resources but also to damage their
environment as a consequence of unsustainable growth. The majority of countries and regions are actually
dealing with the challenge of promoting socioeconomic growth for the benefit of the people and of the nation
as a whole while attempting to mitigate environmental degradation. As a result, many nations are prioritizing
this challenge and attempting to achieve a balanced condition as well as conserve and restore finite resources
for the sake of coming generations [1]. Indeed, a reliable, affordable energy supply is one of the essential
prerequisites for the growth of any nation's socioeconomic sectors. In other words, the country's energy in-
frastructure plays a critical role in its economic growth. Since fossil fuels supply the majority of the world's
commercial energy needs, the extensive use of such energy has had an adverse impact on the environment
because of the toxic emissions that result from it [2].

Additionally, the finiteness and impending threat of fossil fuel depletion make it impossible to maintain
continuous energy production in order to satisfy the world's rising energy needs while simultaneously reflect-
ing the unfavourable and unsustainable effects on the environment. To realize the objective of a clean and
sustainable environment, the supply of energy should be used more wisely and efficiently while also increas-
ing the development, adaptability, and contribution of clean energy sources [3]. Though green energy has
potential to become a credible replacement of conventional energy sources, currently only a meagre propor-
tion of renewable energy is being produced and provided to satisfy the world's (commercial) energy demand
due to a broken-thread connection [4]. Hence, efficient green innovative technologies would be a promising
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way for tapping the potential of green energy and implanting its distribution in feasible and cost-effective
manner. With the second-highest population and the fifth-largest economy in the world, India has significant
energy needs to continue its rate of economic growth. The Indian context is extremely difficult due to the
need to economically mitigate the effects of coal and crude oil, which are the main traditional fuel sources in
the largest segments of the industries and the energy sectors. For this reason, creative solutions are needed to
break the cycle of widespread adoption of current frugal practices in order to financially support sustainable
practices. Therefore, it is essential that the nation increase its ability for technology adoption while also put-
ting a greater emphasis on green technological innovation initiatives. In order to achieve the goal of green
and sustainable socio-economic development through the green technological innovation initiative, it is im-
portant to adhere and enact on the green technology policy that provides a path and motivation based on four
pillars to continuously enjoy good quality and a healthy environment [5]. Those four pillars are as follows.

1. Energy: Seek to attain energy independence and promote efficient utilization.

II.  Environment: Conserve and minimize the impact on the environment.
III.  Economy: Enhance the national economic development through the use of technology.
IV.  Social: Improve the quality of life for all [6].

Background Study

An overview of Green Technology (GT): The phrase "green technology" (GT) refers to a broad spec-
trum of novel, innovative approaches to create significant improvement in daily living that are beneficial to
the environment. Though it can be daunting to define exactly which domains fall under the purview of green
technology, it is pertinent to say that "GT is the development and application of products, processes, and sys-
tems which used conserve the natural environment and its resources and strive to mitigates and lessen the
adverse impact of human activities."

Green technology is that which should neither harm the environment or deplete natural resources while
yet addressing societal requirements in a way that can last endlessly into the future [7]. Green Technology is
described, in essence, as a development of eco-friendly technological innovations that satisfies current re-
quirements without sacrificing the ability of the future generations to satiate their own wants.

Today, it is believed that green technology will bring about big, inventive changes in our modern lives on
equal level with the 4.0 digital revolution. In order to encourage the use of green technology and the produc-
tion of electricity from renewable sources, the Indian government has been offering several financial and
educational incentives, such as tax exemption, cheap import duty, assessable R&D facility, public awareness
and others.

Green technology is the understanding of how to preserve the environment, preserve resources, and min-
imize human participation. It has a wide range of applications, including biofuel, eco-forestry, renewable
energy, and solid waste management [8]. Because it covers practically every area relating to human exist-
ence, green technology is a very broad field. The impact of the green technology initiative also differs de-
pending on the socioeconomic and environmental condition of the countries where it is being used. As a re-
sult, selecting a suitable green technology might be tricky. However, there are few fundament criteria has
been designed to select green technology enabled innovative products and process. Moreover, these products
and process much have to satisfy the criteria.

Green Technology refers to products, process or systems which satisfy the following criteria:

1. Technology should be able to lessens the degradation of the natural resources and environmental seg-
ments.

2. Technology must emit no or very little greenhouse gases (GHG) in order to be safe to use and foster a
cleaner, healthier environment for all living forms.

3. Technology should be able to reduce its consumption of natural resources and energy.

4. Technology ought to take an integrated approach to renewable resources.

The following three major Objectives of Green Technology

Green technology has been received more attention from people and organizations looking to make initia-
tives that have a beneficial social and environmental impact. Green technology's main focus is renewable
energy, but it also looks at a number of other scientific areas, such as hydrology, agriculture, material sci-
ence, and energy. As was already said, it has far more extensive goals.

1. Positive effect on the environment: One goal of green technology is to lessen human impact on the
environment, which benefits the environment. It is frequently grouped with renewable energy because of
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this. Many green technology initiatives such as solar and wind energy target carbon dioxide and other green-
house gas emissions with the intention of lowering or eliminating them [9].

2. Improve the quality of life: Without compromising, to fulfil current demands. Making products that
are completely recyclable or reusable is now the main goal. One of the key objectives of green technology is
the reduction of waste and pollution, which is being accomplished through altering patterns of production
and consumption. This will provide healthier environments and improve people's quality of life.

3. Be economically viable: It must also be economically viable for a research project, scientific discov-
ery, or investment opportunity to qualify as green technology. The national and international economies
should benefit from sound investments in addition to the individual investors and businesses that make them
for example the numerous chances for economic development and potential job creation that new sectors like
3D printing provide [9].

In short, the overall aim of green technology is to develop alternative technologies which should be eco-
friendly, socio-economic favourable, and easily accessible for everyone.

An overview of sustainable development

The phrase "sustainable development" can be defined in a variety of ways, but at its foundation, it denotes
to a method of growth that seeks to balance many, sometimes competing needs with an understanding of the
social, economic, and environmental constraints that our society is subject to. In nut-shell "Sustainable de-
velopment is development that meets the needs of the present, without compromising the ability of future
generations to meet their own needs [10]. Economic Growth, Social Inclusion, and Environmental Protection
must all happen at the same time in order for a development to be sustainable. These elements, all of which
are interrelated, are essential to the welfare of individuals and society. The concept of sustainable develop-
ment is regarded as a crucial research area by academics, researchers, government officials, and international
organizations." Building an inclusive, sustainable, and resilient future for people and the planet requires co-
ordinated actions [11]. Bossel (1999) provides definitions of the term "sustainable development" and "corre-
sponding indicators of sustainability" to help define the concept of sustainability and provide a set of indica-
tors that corresponds [12].

Methodology

A literature review has been conducted to understand about current methods employing by the govern-
ment to implement green technologies and how they impact the environment and encourage environmental
sustainability.

Discussion

Significance of green technology:

In the last couple of decades, green technologies have become increasingly appealing. The adoption of
green technology seems to be our only possibility of survival since the planet's natural resources are drying
out. The phrase green technology refers to all environmentally sustainable technology that doesn't damages
or impair the natural environment or its resources. Green technology is not restricted to a certain number of
technologies. Instead, It encompasses all technological innovations which are being created and developed
via innovative approach, whether or not they have become widely popular.

The need for clean technology is clear in the face of the long persisting catastrophic effect of pollution,
which claims the lives of about millions of people every year. In general, the significance of green technolo-
gy rests in minimizing the dangers resulting from environmental deterioration and conserving natural re-
sources. Green technologies can help to slow climate change since it makes use of cutting-edge energy pro-
duction techniques while consuming less carbon. Green technology makes an effort to offer substitute energy
sources that do not exhaust crucial fossil resources. It is important for reducing the emissions of greenhouse
gases such as carbon dioxide and nitrogen, which will lead to slow down global warming [13]. By incorpo-
rating sustainable aspects into the play, green technology is also contributing to the construction sector. In
addition to making a constructing more environment — friendly, this feature also increases its value. Alt-
hough green buildings have a higher upfront cost, they pay off in the long run. Geothermal system installa-
tion, for instance, can be expensive but uses roughly 50 % less power than conventional systems. Geothermal
pumps reduce carbon dioxide emissions by 70 % concurrently. While concurrently preserving the environ-
ment by conserving natural resources, it aids in lowering electricity prices [13].

Merely said, green technology is key for our future. The necessity and relevance for such a clean technol-
ogy stem from the dismal scenario that pollution and climate change's imposed on us. Green technology
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makes biodegradable goods easier to use, stimulates recycling, and supports the construction of sustainable
structures. Additionally, it makes a big contribution to reducing pollution, slowing global warming, and pro-
tecting natural resources.

Feasible Green Technologies:

Some of the green technologies that are designed to save the environment and conserve natural resources
include solar energy, wind energy, ocean energy, energy conservation, and bioremediation etc.

The following are a few of the popular renewable energy technologies and procedures:

1. Solar Energy (Concentrated solar power (CSP) / Solar Photo-voltaic Technology): The competi-
tion for renewable energy is seeing solar power emerge as a prominent player. At any given time, there is
around 89 petawatts of electricity available, which is 6,000 times more than all of human civilization uses in
a day. The amount of solar energy absorbed by the planet every 14.5 seconds is equivalent to what people
use in a day [14]. Solar energy is being utilized more frequently to produce power, heat water, or purify it.
There are two major techniques namely Solar Photo-voltaic Technology (SPVT) and Concentrated solar
power (CSP) to transform solar energy into electric or other form of energy.

Solar Photo-voltaic Technology (SPVT) is a highly flexible technology that comes in a variety of sizes,
from small solar home kits and rooftop installations with capacities of 3 to 20 kW to systems with capacities
in the hundreds of megawatts. With help of SPVT electricity production has become more democratic. SPVT
is being used to provide lighting solution. In addition, it may be utilized for communication, cooling, and
battery charging [15]. Solar photovoltaic energy can be utilized as sustainable agricultural energy source for
pest control, water pumping, and village street lighting.

Concentrated solar power (CSP) uses mirrors to concentrate solar rays. In order to turn a turbine and
produce energy, these rays heat the fluid, which then turns into steam. In large-scale power facilities, CSP is
utilized to produce energy. Global CSP installed capacity increased fivefold between 2010 and 2020 [16].
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Figure 1 — Solar Energy Data

2. Wind Energy: It's a booming market for wind energy. Its significance is growing since wind energy cre-
ates less greenhouse gases or air pollution when compared to other sources. Wind turbines either for mechanical
or electrical power generation, has been proven technology [17]. By transforming the kinetic energy of moving air
into electricity, wind energy may be used to generate power. The rotor blades of contemporary wind turbines are
rotated by the wind, which transforms kinetic energy into rotational energy. A shaft that connects to the generator
transfers this rotational energy, resulting in the creation of electrical energy.

However, the unpredictable nature of the wind poses issues. Fluctuating winds do not provide wind tur-
bines the optimal aerodynamic performance, and unexpected, uneven gusts can reduce the productivity of the
blades. Since 2000, better R&D, favorable regulations, and declining prices have fueled a rapid expansion of
wind power. According to data from IRENA, global installed wind generation capacity both onshore and
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offshore has grown by a factor of 98 over the past 20 years, rising from 7.5 GW in 1997 to approxi-
mately 733 GW by 2018 [16]. Indeed, there is still a lot of scope for growth and advancement in
both onshore and offshore wind, globally.
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3. Bioenergy & biofuels: There are two primary subcategories of bioenergy use: traditional and modern.
The term "traditional usage" specifies the combustion of biomass in the form of wood, animal dung, and
conventional charcoal. On the other hand, term “modern uses” specifies liquid biofuels which produced from
bagasse and other plants; bio-refineries; biogas produced through anaerobic digestion of residues; wood pel-
let heating systems; and other technologies [16].

Elzgtricity Gengration Trends
Navigats through the filsers to sxplore rends in Mneeatle snergy

s Caat
[T pcsern
S oo QPRI
I Pt e s
[
20000

[hgirk by fermestion | why
B
§

150 OO
oo
fe siees)

T, D0

130,000

L

. L0

-} -

2!:'11 2@12 2913 2#)"‘4 m.s. Zﬂ‘E- W‘? MS 2!:-:.‘3
EIREMA Wit mraverireny. ces fsarigticy for mare infermation

Source: IRENA Renewable Energy
Figure 3— Bio-Energy and Bio-Fuel Data




Pandey M., Pandey M.K. Green technology & innovation: its implications on the sustainable development...
Mangeit M., Ianneit M.K. 3enenble TEXHONIOTHH 1 MHHOBAIMH: UX BJIHMSHHUE HA YCTONUYMBOE Pa3BUTHE ... 93

Biofuels like bioethanol and biodiesel have the potential to take up a significant portion of the energy
portfolio in the future. However, when considering biofuel as a green agriculture technique, caution is essen-
tial. Concerns about food security, environmental dangers, and threats to biological diversity are im-
portant factors that must be considered when examining the sustainability of the relationship between agri-
culture and biofuel. In densely populated countries with expanding demand, like Brazil, India, and China,
biomass has a tremendous potential to increase energy supplies. It can be directly burnt to provide heat or
electricity, or it can be transformed into alternatives to oil or gas. The transportation industry makes the
highest use of liquid biofuels, a practical renewable alternative to gasoline [16].

4. Ocean Energy: Large-scale Ocean energy facilities that are capable of dominating the world market
are currently only an appealing potential. Existing marine energy devices have certain limits, much like any
other new technology. However, marine energy is currently in the research and development phase and is not
yet commercially viable. The cost of their creation and upkeep may now be onerous, and not all sites are ide-
al for their efficient application. These issues, however, will probably soon find solutions, and ocean energy
conversion may soon produce as much electricity, if not more, than other green energy sources like conven-
tional wind power systems.
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Figure 4 — Ocean Energy Data

5. Geothermal Energy: Geothermal technology draws heat from the earth's subsurface, which may then
be utilized for direct heating and cooling or transformed into power. However, medium- or high-temperature
resources are required to produce power. These are often found around tectonically active areas where hot
water and/or steam may be accessed at shallow depths or taken from Earth's surface.

The main advantages of geothermal energy are its low cost and its capability to operate year-round at
high-capacity factors. This allows it to provide steady, dispatchable electricity and, if incentivized, auxiliary
services to the electricity system. As the penetration of solar and wind power grows, these characteristics
become more valuable [16]. Between 2010 and 2020, the levelized cost of electricity (LCOE) from geother-
mal power plants ranged in price per kWh between USD 0.049 and USD 0.085. In nations like Iceland, El
Salvador, New Zealand, Kenya, and the Philippines, geothermal energy supplies a sizeable portion of the
country's electrical needs. It also provides more than 90% of Iceland's heating needs.

IRENA coordinates and supports the activities of the Global Geothermal Alliance (GGA), a framework
for improved communication and knowledge exchange for coordinated action to boost geothermal power and
heat generation globally. This promotes the development of geothermal energy more broadly [16].
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6. Hydro-electric Power: Today, hydropower is one of the most economical ways to produce elec-
tricity and is frequently chosen when it is an option. For instance, hydropower generates 99% of the electrici-
ty in Norway. The 22.5-gigawatt, Three Gorges Dam in China is the biggest hydroelectric facility in the
world. To supply power to around 80 million households, it generates 80 to 100 terawatt-hours annually.
Apart from the big hydropower plants, micro & small Hydropower plants are important game changers and
they can make a big difference to communities in remote locations.

Micro and small hydropower facilities are typically used to electrify rural areas, and they are also useful
for facilitating irrigation and value addition at the source of agricultural products.
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7. Energy Conservation: By using green- technologically innovative products and processes, energy
conservation can be achieved by the use of equipment which requires lesser amount of energy, following low
consumption of electricity; thereby reducing the use of fossil fuels to generate the same. Energy conservation
and efficiency are both energy reduction techniques.

8. Water Treatment: The basic goal of water treatment is to clean up the water's contaminants so that it
is fit for further usage. Water treatment is used to lessen the negative effects of water that is utilized and then
released back into the environment. Some of the fundamental physical and chemical processes used for water
treatment include settling, filtration, disinfection, and coagulation. Other well-known processes include aer-
ated lagoons, activated sludge, and slow sand filters.

9. Environmental Restoration: In the interest of protecting the environment and public health, envi-
ronmental restoration usually involves contaminants from natural resources including soil, groundwater, and
surface water reservoirs.

Green Technology: India at a glance: In India's market for green technologies, green energy is signifi-
cant. India has set goals to reach 50% cumulative installed electric power by 2030, net-zero carbons emis-
sions by 2070, and a reduction in carbon intensity of the economy of less than 45% by the end of the decade.
By 2030, India might experience a market growth of up to $80 billion due to low-carbon technology.

Renewable energy generation, India
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Source: Our world in data
Figure 7 — Renewable energy growth summary data of India

In order to meet its goal of 287.34 GW by FY 2027, India constructed 111.39 GW of green energy capac-
ity in FY 2022. In FY 2022, India's EV market sold 429,710 units, and between FY 2023e and FY 2027e, it
is anticipated to increase at a phenomenal compound annual growth rate (CAGR) of 66.73%. It is expected
that the Indian market for water and wastewater treatment will produce INR 251.93 Bn in revenue by 2027,
expanding at a CAGR of 8.41% from 2022 to 2027 [19].

The green energy market in India is dominated by solar energy, followed by wind, biomass, and small
hydroelectricity. With the help of several initiatives to encourage solar parks, solar cities, and solar pumps as
well as the National Solar Mission, India's solar capacity has significantly increased. In FY 2021, India in-
stalled solar and wind energy capacity of 40.09 GW and 39.25 GW, respectively. In India, Tamil Nadu, Ra-
jasthan, and Maharashtra are home to the majority of wind energy plants. The country aims to have 275 GW
of capacity for green energy by FY 2027 [19].

Apart from energy there are many other sectors such as electric cars, water and wastewater treatment, and
electronic vehicles, product waste processing etc. are realising the importance of green technology initiatives
and modifying themselves for rapid adaptation of green technology.

Sustainability is being advanced through green innovation, which is also boosting the Indian economy
and motivating customers to use green technology products. The Indian economy will be propelled toward a
sustainable future by the overwhelming growth of revolution that green technologies are being ignited. In
India, the usage of green technology has grown over the past few years, affecting industries including the
production of biofuels, electric car manufacturing, and the generation of wind and solar energy. The Central
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government's incentive programs and initiatives are contributing to a significant amount of green innovation
in India. These initiatives galvanizing public and private R&D practices which leading a remarkable growth
in the share of green technology patents. Moreover, the advancement of green technology has also strength-
ened India's position on the Global Innovation Index. India jumped from 81st place in 2015-16 to 46th place
in 2021.
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Figure 8 — Green-innovation sectors
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2020-21 | 28391 | 13758 | 485%
2021-2% | -NA- | 13,296 ~NA-
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Source: Indian Ministry of Commerce and Industry
Figure 9 — Green-innovation Technology Patent Growth in India

Leveraging Green Technology to Achieve Environmental Sustainability: There is a possibility of
achieving environmental sustainability, which aids in resource conservation and environmental preservation,
by utilizing numerous green technologies in a scientific and strategic manner. A wide range of techniques
and elements, from non-toxic agents for energy generation, come under the umbrella of «green technology».
Therefore, the development of alternative technologies (green technologies) should be appropriate provide
benefit to the world and conserve natural environment. In other words, that technology should continue to
satisfy societal demands perpetually without harming or diminishing natural resources. In terms of innova-
tive technologies that can develop truly recyclable or reusable goods. The majority of governments in both
emerging and emerged nations are pumping huge amounts of funds into the renewable energy sector and
seeking companies and industries to develop energy-efficient technologies to produce free-flow renewable
energy. In regards to green technology initiatives in India, the government is running numerous programs to
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combat climate change, including the National Hydrogen Mission, the Central and State Governments' EV
Mandates, and the Renewable Power Obligation (RPO), which requires states to meet 25% of their energy
needs through renewable sources. In addition to these programs, the government is also undertaking a variety
of additional financial and educational initiatives to entice large and small private players to adopt cutting-
edge techniques and provide opportunities to play on a worldwide scale in the field of green technology. En-
ergy is used extensively around the world to run the society in different forms. Dependence on fossil fuels
like coal, gas, and oil has risen. The challenge at hand is to assess and utilize diverse sources of energy that
exist naturally in the environment. In the light of current scenario, green technology unquestionably achieves
notable outcomes when using diverse alternative energy sources to meet the current energy demands and also
supports sustainable growth.

Conclusion

The abovementioned argument brings us to the conclusion that adopting green technology is critical in
today's environment if we want to attain environmental sustainability and lead sustainable lives. Due to the
fact that conventional technology threatens the viability of the current environment. Even if there are obsta-
cles to its execution, if we consider the long-term benefits, we and our descendants will undoubtedly profit.
We can somewhat save our limited energy resources by employing green technologies.

To construct sustainable development routes for the green and clean future of India, it is essential to un-
lock the innovative potential. In light of the significant inter- and intra- regional inequalities and environ-
mental disparities present in the socio-economic development journey push us to shift our focus on green
technology innovation activities which strives to promote economic, social, and environmental sustainability.
The two essential inputs that will shape the nation's future growth trajectory are water and energy security. In
the past ten years, both sectors have experienced advances brought on by the community and the govern-
ment.

Most of green technology innovations such as SPVT or portable water purification technolo-
gy affect society and the economy, up to the grassroots level. Learning from the experiences in both sectors,
India has tremendous potential to unleash green innovations in other areas of vital importance from the per-
spective of livelihoods, resource conservation and sustainability[21].

Recommendations

1. Generate new financial instruments and new source of revenue: green technologies not yet price
competitive with fossil-fuel technologies. Governments must help in cutting-edge clean technologies and
create the framework conditions that enable renewable-energy companies to bring their products to the mar-
ket [1]. Hence, government should try to encourage public and private investments in green technology.
Apart from that government should generate new sources of private and public revenues for the growth of
green technology. It can be done providing bigger share to green finance in public financial institution,
providing better access to green technology programs for financial or scientific aid from international organ-
izations, introducing and encouraging government-backed "green bonds" in order to promote socially con-
scious investing.

2. Inclusion and active participation at global level: Inclusion and active participation at national ad
global level encourages high quality discussions, realization, and suggestions regarding country's current en-
vironmental and sustainable development policies. Moreover, in order to choose best policy and avoid hid-
den pitfalls, every country can learn lesson from other countries' experience.

3. Promote new global collaboration on green technology to build a more effective framework for global
clean technology collaboration, the following actions should be implemented in light of the numerous inter-
national communiqués:

— Establish a Clean Technology Investment Forum at the regional, national, and global levels.

— Organise an expert group on best practices for green technology, then act on their advice to standard-
ize contract terms, norms, and standards for green technologies.

— Improve the knowledge sharing ability of multi-industry multi-technology green technology research
institutions through participating in international programs and seminars.

— Establish acceptable standards for public «green» assistance and cut back subsidy and grants to those
projects which exhorting adverse effect on environment.
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