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Medicinal Value and Relevance of Jackfruit Tree
and Leaf
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health benefits, plant-based treatment.

Abstract: The jackfruit tree (Artocarpus heterophyllus), widely grown in tropical regions, has long been valued for its
large edible fruits. However, beyond its use as a food source, the tree offers significant medicinal value, especially
through its leaves, bark, and latex. Traditional systems of medicine have used jackfruit leaves in treating common
ailments like fever, wounds, and digestive disorders. Modern studies have begun to support these age-old practices,
identifying powerful compounds in the leaves that offer antidiabetic, anti-inflammatory, antimicrobial, and antioxidant
properties. This paper explores the full potential of jackfruit leaves and the tree’s medicinal role in both traditional and
modern healthcare contexts. The study promotes the use of jackfruit tree parts in daily wellness and calls for more
scientific exploration to integrate these natural remedies into current medical systems.

Keywords: Jackfruit tree, medicinal plants, jackfruit leaves, natural healing, traditional remedies, herbal medicine,

Introduction - The jackfruit tree is one of the most familiar
trees in tropical regions, especially in countries like India,
Bangladesh, Sri Lanka, Indonesia, and the Philippines. It
thrives in warm and humid climates and can be found in
home gardens, rural farms, and forest edges. While the fruit
of the jackfruit tree is well-known and widely consumed, the
medicinal uses of other parts of the tree are not as popular.
In ancient times, people relied on plants for healing purposes,
and the jackfruit tree was one of those natural healers found
in their surroundings. Traditionally, the leaves of the jackfruit
tree were used to treat wounds, reduce fever, manage blood
sugar, and support digestion. In folk medicine, people used
leaf decoctions (boiled water with leaves) to treat coughs,
rashes, and other skin conditions. Despite this deep-rooted
use, there has been limited awareness in urban areas and
modern medicine regarding the therapeutic power of jackfruit
leaves. In recent years, due to the growing interest in natural
and plant-based remedies, researchers and scientists have
begun to study the chemical components of jackfruit leaves.
Initial findings have revealed promising results that support
their traditional uses. This paper presents a comprehensive
view of how the jackfruit tree, especially its leaves, contributes
to health and healing. It aims to promote the use of jackfruit
tree-based medicine and highlight its relevance in modern
herbal and pharmaceutical applications.

Structure of the Jackfruit T ree and Leaf : The jackfruit
tree is a large, evergreen plant that can grow up to 25-30
meters tall. It has a strong and straight trunk covered with
thick, brown bark. When the bark is injured, it releases a
sticky white substance called latex. This latex itself has some

medicinal applications and has traditionally been used to treat
skin infections and wounds.The tree’s leaves are glossy, dark
green, and oval-shaped. They are thick, smooth to touch,
and grow alternately on the branches. Younger leaves are
tender and slightly lobed, while mature ones become tough
and full-bodied. These leaves stay on the tree throughout
the year and are easily available even during the dry
seasons.The leaves are not just important for photosynthesis;
they also play a key role in traditional healing. Due to their
thickness and oil content, they can be crushed into pastes
or boiled into herbal water. The inner chemistry of the leaf
contains several natural compounds such as flavonoids,
tannins, and alkaloids, which have been linked with therapeutic
benefits like reducing pain, lowering blood sugar, and fighting
microbes. The structure of the jackfruit tree allows easy access
to its leaves, making them a convenient and low-cost option
for household remedies. The leaves can be collected, dried,
and stored for future use. This section helps us understand
that jackfruit leaves are not just ordinary green parts of the
plant—they are potential healers found in nature.

JACKFRUIT TREE

THRUME
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Nutritional and Medicinal Component s of the Leaf :
Jackfruit leaves are loaded with natural nutrients and
phytochemicals that are useful for health. While people often
talk about the fruit's nutritional value, the leaves are equally
rich in bioactive compounds. Scientific testing has shown
that jackfruit leaves contain flavonoids, tannins, saponins,
alkaloids, essential oils, and natural antioxidants. These
elements work together to provide multiple health
benefits.Flavonoids are plant-based antioxidants known to
reduce inflammation and protect cells from damage caused
by free radicals. This helps in fighting chronic diseases like
cancer and diabetes. Tannins are natural compounds that
have antimicrobial properties. They help in healing wounds,
treating diarrhea, and stopping the growth of harmful
bacteria. Saponins are known to boost immunity and help
manage cholesterol levels. Alkaloids can act as pain
relievers and also help in managing high blood
pressure.Jackfruit leaves also contain small amounts of
minerals like calcium, magnesium, and iron. Calcium
supports bone strength, magnesium regulates muscle
function, and iron is essential for healthy blood circulation.
The presence of Vitamin C further adds to the immune-
boosting properties of these leaves. Vitamin C also helps
in the repair of body tissues and increases the absorption
of iron from plant-based foods.Due to this combination of
medicinal compounds, jackfruit leaves are considered a
natural remedy for several minor health problems. They do
not cause harmful side effects when used properly and can
be used in both fresh and dried forms. This section reveals
why jackfruit leaves deserve more recognition as medicinal
tools, not just green parts of a tree.

Medicinal Components
and Healing Properties

Medicinal Components

» Flavonoids

* Tapnins

= Saponins

» Alkaloids

» Essential olls

Healing Properties

» Antignidant » Antimicrobial
» Antidiabetic = Antidiabetic

Traditional Uses of Jackfruit Leaves : In traditional
medicine, especially in rural India and Sri Lanka, jackfruit
leaves are commonly used to prepare simple yet effective
remedies. These methods have been passed from one
generation to another and are still practiced in many homes
today.One of the most common uses is for managing fever.
Leaves are boiled in water and this decoction is consumed
once it cools down. It helps lower body temperature naturally
without needing synthetic medicines. For skin wounds, the
leaves are crushed into a paste and applied directly to the
wound. This helps reduce swelling and infection, and
supports fast healing. People suffering from high blood
sugar levels or early signs of diabetes often use jackfruit

leaf water daily. It is believed to help the body use insulin
better, thereby controlling sugar levels in the blood. For
stomach-related problems like constipation, indigestion, or
gas, drinking warm jackfruit leaf water offers relief.In folk
remedies, jackfruit leaves are also used to treat boils, insect
bites, cough, and even dental issues. Some families use
the leaves as natural plates for food because of their
cleanliness and strength. In villages, dried jackfruit leaves
are sometimes burned and the smoke used to keep away
mosquitoes.Though simple, these traditional practices are
rooted in deep understanding of natural healing. They show
that jackfruit leaves are much more than green foliage—
they are natural medicines available at no cost. As urban
populations rediscover herbal medicine, these traditional
uses become even more important to preserve and
promote.

Scientific V alue and Healing Properties :  With the rise
of interest in herbal medicines, modern researchers have
begun testing the medicinal claims related to jackfruit
leaves. Laboratory studies and small-scale experiments
have shown that the leaves truly have biological activities
that support health.
1. Antidiabetic Action: When leaf extracts were given to
animal models, there was a clear reduction in blood glucose
levels. The compounds in the leaves enhance the effect of
insulin and support sugar breakdown in the body. Regular
use of boiled jackfruit leaf water is believed to help control
diabetes naturally.
2. Antimicrobial Effect s: Jackfruit leaf extracts have shown
strong ability to kill bacteria and fungi. They are effective
against common pathogens that cause skin infections, sore
throat, and urinary tract infections. This property explains
why the leaves are used to treat wounds and rashes.
3. Antioxidant Protection:  Free radicals are harmful
particles that damage cells and lead to diseases like cancer
and heart problems. The natural antioxidants in jackfruit
leaves help fight these particles and reduce the chances of
chronic illnesses. Antioxidants also help in skin health and
delay aging.
4. Wound Healing and Anti-inflammatory Effect: When
jackfruit leaf paste is applied to cuts or bruises, it helps
reduce swelling and pain. The leaf compounds reduce
inflammation and speed up the healing process. This
supports the traditional use of the leaves as first aid
medicine in rural areas.

These findings support the age-old wisdom of using
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jackfruit leaves for healing. Although more scientific studies
are still needed, the initial results are highly encouraging
and show how powerful a natural remedy the jackfruit leaf
can be.

Relevance in Modern Herbal Health Practices:  As the
demand for natural, plant-based treatments rises across
the world, the jackfruit tree—particularly its leaves—
deserves renewed attention in modern herbal medicine.
People today are becoming more aware of the side effects
of chemical drugs and are turning toward safer, eco-friendly,
and affordable options. Jackfruit leaves fit this need perfectly
due to their wide availability, ease of use, and proven
effectiveness in treating common health problems.In urban
areas, people may not have direct access to jackfruit trees,
but with the right efforts, jackfruit leaf-based products can
be developed and marketed in various forms. Herbal tea
bags made from dried leaves, capsules containing
powdered leaf extract, and ointments or balms using leaf
paste can be introduced to the health and wellness market.
These products would offer a safe and convenient
alternative to synthetic medicines for treating minor
infections, managing blood sugar, boosting immunity, and
reducing inflammation.In addition, jackfruit leaves have the
potential to be included in the Ayurvedic and naturopathic
systems as a registered herb with certified uses. Medical
practitioners practicing herbal therapy can recommend
jackfruit leaf-based remedies to patients as part of an
integrated health plan. Even in cosmetic industries, the
antioxidant-rich leaves can be used in skin creams or anti-
aging products to improve skin health naturally.Educational
campaigns and workshops on the health benefits of jackfruit
leaves can be organized in communities to create
awareness. Schools, health centres, and wellness resorts
can cultivate jackfruit plants in their own gardens to promote
“grow your own medicine” practices.In summary, jackfruit
leaves are highly relevant in today’s healthcare systems.
With more research, better packaging, and public
education, jackfruit leaf-based remedies can become part
of the global movement toward natural healing.

Relevance in Modern Herbal
Health Practices

_— o
IERBALTEA OINTMENTE
BAGS / \ OR BALMS
£ =
==
CAPSULES COSMETIC
CREAMS
Challenges in Usage and Popularization :  Despite the

numerous benefits of jackfruit leaves, their use in
mainstream medicine and public health remains limited.
One of the main reasons is the lack of awareness. Many
people, especially in cities, are unaware that jackfruit leaves
can be used for treating common health issues. As a result,

the knowledge of this valuable plant remains confined to
rural and tribal communities.Another challenge is the
absence of st andardized product s. Jackfruit leaves are
mostly used in their raw form, which makes it difficult for
modern health professionals to recommend them without
clear dosage guidelines. There is also a lack of scientific
trials on human subjects to confirm the extent of their
medicinal effects, which is necessary for any herb to be
formally accepted in modern medicine.Furthermore,
jackfruit leaves are highly perishable . Once plucked, they
begin to lose their freshness quickly, which makes large-
scale packaging and distribution difficult. Without proper
drying or preservation technigues, their medicinal properties
may degrade over time. Additionally, there is no organized
system for collecting, processing, and selling jackfruit leaves
like other medicinal herbs such as neem or Tulsi.Another
problem is the inconsistent quality of leaves across
different trees and regions. Differences in soil, climate, and
tree age can lead to variations in chemical composition,
making it difficult to produce uniform herbal formulations.
Lastly, very few companies or researchers are investing in
jackfruit leaf-based product development, so innovation
remains slow. To overcome these challenges, steps should
be taken to spread awareness, develop proper drying and
storage techniques, promote research, and support the
commercial development of jackfruit leaf-based medicines
and supplements.

Conclusion : The jackfruit tree, long admired for its large
and nutritious fruits, offers much more than just food. Its
leaves are packed with medicinal compounds that make
them an excellent source of natural healing. Traditional
practices have used jackfruit leaves for centuries to manage
diabetes, treat infections, heal wounds, and improve
digestion. Now, modern scientific research is beginning to
confirm the presence of valuable compounds such as
flavonoids, antioxidants, and tannins in these leaves.Despite
these advantages, jackfruit leaves remain underutilized in
today’s healthcare systems. The lack of awareness,
standardized forms, and scientific trials prevents their
inclusion in mainstream medicine. Yet, with proper
initiatives, the use of jackfruit leaves can be revived and
promoted. They offer a low-cost, eco-friendly, and
sustainable solution to health challenges, particularly in
regions where access to modern medicine is
limited.Jackfruit leaves have the potential to be transformed
into teas, powders, capsules, ointments, and even skincare
products. Encouraging community-level cultivation of
jackfruit trees can ensure the availability of this natural
medicine for generations to come. With growing global
attention toward herbal health, jackfruit leaf-based remedies
can find their place in both traditional and modern health
practices.In conclusion, it is time to look beyond the fruit
and recognize the hidden power of the jackfruit tree. When
used thoughtfully, its leaves can enhance personal health,
lessen reliance on synthetic medications, and encourage
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a more natural lifestyle. They serve as a link between
traditional knowledge and modern well-being.
Suggestions for Further Research :

1. Human Clinical T rials: Conduct studies involving
people to confirm the antidiabetic and antibacterial effects
of jackfruit leaf extracts.

2. Standardization of Extract s: Identify the best stage
of leaf maturity for harvesting and processing, and define a
safe and effective dosage for various treatments.

3. Product Development : Explore the possibility of
developing ready-to-use medicinal products such as
jackfruit leaf tea bags, capsules, and creams for commercial
use.

4. Post-Harvest T echnology : Design low-cost drying
and packaging methods to preserve the leaves without
losing their medicinal value.

5. Nutraceutical Use : Study the use of jackfruit leaf
extract in health supplements to boost immunity, manage
blood sugar, or improve digestion.

6. Cosmetic Applications : Investigate the effectiveness
of jackfruit leaves in skincare products to reduce aging
signs, acne, and skin inflammation.

7. Education and Outreach : Start community programs
to spread awareness about the use of jackfruit leaves in
everyday life, especially in urban areas.

8. Agricultural Support : Encourage farmers to grow
jackfruit trees not just for fruits, but also for medicinal leaves,
by offering support and buy-back schemes.

These steps will help unlock the full potential of jackfruit
leaves and make them a valuable part of both natural and
professional healthcare systems.
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Abstract: Biodiversity provides ecological services that are fundamental for human health and economic sustainability.
In India, forest-based plant biodiversity offers critical resources such as medicinal plants, food supplements, and raw
materials for industries. However, their economic valuation remains inadequately integrated into commerce and policy
frameworks. This study seeks to evaluate the eco-economic contribution of forest-based plant biodiversity to human
health within the Sustainable Development Goal (SDG) framework, with a focus on SDG 3 (Health), SDG 8 (Economic
Growth), SDG 12 (Sustainable Consumption), and SDG 15 (Life on Land). Using an exploratory approach based on
secondary data interpretation, case studies, and indicative valuation methods, the research demonstrates the dual
role of biodiversity in ensuring health security and enabling livelihood opportunities. Results highlight that plant-based
ecological services not only reduce healthcare costs but also generate sustainable income through eco-commerce.
The COVID-19 pandemic further underscores the risks of biodiversity loss for public health, reinforcing the need for
conservation and restoration. The findings underline the urgency of mainstreaming biodiversity valuation into commercial
decision-making and policy interventions. The study concludes by offering policy recommendations for integrating
biodiversity-health linkages into national economic planning, thereby reinforcing India’s commitments to global

sustainability targets.

Keywords: Forest finance, biodiversity, human health, eco-commerce, sustainable development goals, India.

Introduction - Forests and plant biodiversity form the
foundation of ecological and economic systems, supplying
food, medicine, energy, and raw materials. Globally, the
World Health Organization (WHO, 2018) estimates that
more than 70% of modern pharmaceuticals are derived
from plants, while traditional systems like Ayurveda, Siddha,
and Unani continue to depend heavily on forest biodiversity.
In India alone, the herbal and nutraceutical market is valued
at billions of dollars, growing annually at double-digit rates,
demonstrating the commercial importance of plant
resources. Beyond healthcare, plants provide food security,
cultural identity, and livelihood opportunities, particularly for
forest-dependent communities.

The economic significance of biodiversity has led to
evolving legal and institutional frameworks. India’s
Biological Diversity Act (2002) and the National
Biodiversity Authority (NBA) are landmark efforts to
regulate access to biological resources and ensure fair
benefit-sharing with local custodians. However, gaps in
enforcement and limited integration into national accounts
hinder effective valuation. Global frameworks such as the
Convention on Biological Diversity (CBD) and the

Nagoya Protocol on Access and Benefit Sharing
emphasize linking biodiversity with human welfare and
commerce, aligning closely with India’s commitments under
the Sustainable Development Goals (SDGS).

The COVID-19 pandemic further revealed the
consequences of biodiversity loss. Scientists highlight that
ecosystem disruption and deforestation increase the risk
of zoonotic spillovers. A degraded natural environment
intensifies public health risks while weakening resilience.
Thus, biodiversity conservation is not only a matter of
ecological sustainability but also a determinant of human
health security and economic stability. This paper builds on
these interconnections, linking biodiversity valuation to
health outcomes, commerce, and the SDG framework.
Literature Review
a) Ecology and Economy: Global scholarship highlights
the economic significance of ecosystem services. Costanza
etal. (1997, updated 2017) estimated the world’s ecosystem
services at trillions of dollars annually, positioning
biodiversity as a critical component of global wealth. The
Economics of Ecosystems and Biodiversity (TEEB, 2010;
UNEP, 2020 update) further developed methodologies for
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valuing ecosystem services, including cost—benefit analysis
and willingness-to-pay approaches. However, integration
of these valuations into country-level commerce and policy
frameworks remains uneven, particularly in developing
economies such as India.
b) Biodiversity and Health: The biodiversity—health
nexus is increasingly recognized in global reports. WHO &
CBD (2020) emphasize that nearly 70% of modern
medicines are derived from plants, and biodiversity loss
heightens vulnerability to infectious diseases. Empirical
studies (Kumar et al., 2019; Pandey et al., 2021) confirm
that biodiversity supports preventive healthcare (nutrition,
immunity, mental health) as well as curative treatments.
Yet, local and indigenous communities—the primary
custodians of this biodiversity—often remain excluded from
the commercial benefits arising from pharmaceutical and
nutraceutical markets.
c) Commerce and SDGs: Linkages between biodiversity
and commerce are critical for achieving sustainable
development. Research shows that biodiversity-driven
industries can contribute to “green GDP” through herbal
medicine, nutraceuticals, and eco-tourism (Sharma &
Sinha, 2023). However, operational models in India remain
underdeveloped, with limited integration of biodiversity
valuation into business accounting, trade, and market
systems. United Nations (2022) SDG Report highlights that
while progress is visible in SDG 3 (Health) and SDG 15
(Life on Land), gaps remain in embedding biodiversity into
SDG 8 (Decent Work & Economic Growth) and SDG 12
(Responsible Consumption).
Gap Identified: Despite extensive global research on
ecosystem services and biodiversity valuation, very few
studies combine eco-economic valuation with measurable
human health outcomes, particularly within the Indian
context and in direct alignment with SDG frameworks.
Objectives:
1. To analyze the eco-economic contribution of forest-
based plant biodiversity to human health.
2. To measure willingness-to-pay (WTP) for plant-based
health products and services.
3. Tolink biodiversity valuation with SDGs (3, 8, 12, 15).
4. To provide commerce-based policy recommendations.
Hypotheses:
1. H1: Forest-based plant biodiversity significantly
contributes to reducing healthcare costs.
2. H2: Commercial valuation of plant biodiversity
enhances both livelihoods and health security.
Methodology: This study is based primarily on secondary
data interpret ation, drawing from government reports
(MoEFCC, ICMR), WHO biodiversity—health datasets,
satellite forest monitoring (FAO, FSI), and published
research. A mixed-method lens is applied, combining
indicative economic valuation tools (willingness-to-pay
surveys, cost—benefit models) with thematic review of case
studies from Indian forest regions. The approach remains

exploratory and adaptable to available evidence.

Result s (Broad Findings):

1. High Dependency on Plant Biodiversity for Health

— Nearly 70% of modern medicines are plant-derived;
traditional systems like Ayurveda and Unani still rely heavily
on forest-based plants.

2. Under-Valuation in Commerce - Forest plant
resources contribute substantially to pharmaceuticals and
nutraceuticals, but their value is rarely reflected in GDP or
trade statistics.

3. Benefit-Exclusion Paradox — Indigenous
communities, despite being custodians, receive minimal
economic benefits from commercialization.

4. Health—-Economy Nexus Underexplored — Few
studies quantify biodiversity’s role in reducing healthcare
costs in India.

5. Alignment with SDGs but W eak Implement ation —
Potential to advance SDG 3, 8, 12, 15, but gaps in
commerce-policy integration limit progress.

Discussion: The findings of this study reinforce the urgent
need to integrate biodiversity into economic and health
planning. Secondary evidence confirms that medicinal
plants, dietary supplements, and nutraceuticals derived from
forests significantly reduce healthcare costs while
supporting preventive health systems. However, this
contribution remains undervalued in national income
accounting, where biodiversity rarely features as an
economic asset. Developing a “green GDP” framework
for India is therefore essential.

A critical aspect of the discussion is the paradox of
exclusion. Indigenous and local communities act as
custodians of forest knowledge and biodiversity, yet they
are often marginalized in commercial benefit-sharing. This
is where legal frameworks such as the Biological Diversity
Act (2002) and the Access and Benefit Sharing (ABS)
mechanism become vital. Strengthening ABS practices can
simultaneously promote equity and incentivize conservation.
At the same time, the pandemic highlighted that biodiversity
loss is directly linked with human vulnerability to emerging
infectious diseases. Evidence suggests that intact
ecosystems act as buffers against zoonotic diseases, while
deforestation and wildlife trade heighten risks. This
strengthens the argument for integrating biodiversity-health
linkages into national public health strategies.

Efforts toward conservation and restoration are visible
but uneven. Initiatives such as CAMPA, eco-restoration
projects, and protected area expansion represent important
steps. Community-based forestry, joint forest management,
and eco-tourism also illustrate pathways for linking
livelihoods with conservation. Globally, India has aligned
with the CBD Post-2020 Global Biodiversity Framework
but stronger implementation mechanisms are required.
Conclusion & Policy Suggestions:

1. Biodiversity must be economically valued to capture
its true contribution to health and commerce.
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Policy should integrate biodiversity-health valuation into
national accounts and state health budgets.
Public—private partnerships should promote eco-
commerce with equitable benefit-sharing.
Conservation and restoration strategies must be
strengthened with satellite-based monitoring and
community participation.

Further research should establish standardized
valuation frameworks across Indian states.
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Abstract: Performance evaluation in the banking sector is a critical framework for assessing a bank’s effectiveness in
achieving stability, profitability, and regulatory compliance. This multidimensional process uses a combination of financial
indicators and qualitative measures to capture how well a bank can generate revenue, control operational risks, and
respond to marketchanges.This paper presents an in-depth evaluation of IDBI Bank Ltd.’s financial and sustainability
performance from 2019 to 2023, focusing on critical metrics that reflect the bank’s operational resilience and commitment
to sustainable development. The study examines key financial indicators, including total assets, capital adequacy ratio
(CAR), gross non-performing assets (GNPA), net non-performing assets (NPA), and return on equity (ROE). Additionally,
the analysis encompasses IDBI Bank’s sustainability initiatives such as green lending and corporate social responsibility
(CSR) expenditures. Results show significant progress in asset management, CAR enhancement, NPA reduction,
and improved ROE, marking IDBI Bank’s successful financial recovery efforts. Furthermore, the growth in green
finance and CSR commitments positions IDBI Bank as a key player in sustainable banking in India. The study concludes
with insights into the bank’s strategic alignment with market trends and sustainability objectives, providing valuable
implications for stakeholders and policy advisors interested in sustainable banking practices.
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Industry.

Introduction - Performance evaluation in the banking
sector is a critical analytical process used to assess a bank’s
financial stability, profitability, and operational efficiency. This
evaluation encompasses both quantitative and qualitative
measures, capturing the institution’s ability to generate
profit, manage risk, meet regulatory requirements, and
respond to external economic pressures. It serves as a
tool for stakeholders, including management, investors,
regulators, and policymakers, to understand the bank’s
operational health and its alignment with strategic goals.

A comprehensive performance evaluation includes
assessing key financial metrics, such as profitability ratios
(e.g., Return on Equity), asset quality (e.g., Non-Performing
Assets), capital adequacy, and efficiency ratios. Alongside
these financial metrics, there is a growing emphasis on
Environmental, Social, and Governance (ESG) factors as
part of sustainability performance. In banking, this has led
to the integration of sustainability practices into performance
evaluations, encompassing green finance, corporate social
responsibility (CSR), and ethical governance practices.

In today’s business environment, financial institutions
are increasingly scrutinized for their environmental and
social governance (ESG) practices. Industrial Development
Bank of India (IDBI) Ltd. has a unique place in India’s

banking history. Originally established in 1964 as a
development finance institution (DFI), IDBI was created to
support the country’s industrialization efforts, focusing on
financing and promoting large-scale industries. The
institution played a pivotal role in catalyzing the Indian
economy’s growth by providing long-term funding for
infrastructure and industrial projects. In 2004, as part of
India’s economic reforms, IDBI transitioned from being
solely a DFI to a full-service commercial bank. This
transformation aligned with the government’s liberalization
policies aimed at modernizing the financial sector and
broadening the banking landscape to increase economic
growth, market competitiveness, and financial inclusion.
In the context of IDBI Bank Ltd., performance evaluation is
especially relevant, as the bank has undergone restructuring
and recovery initiatives in recent years. Tracking IDBI Bank’s
performance over time offers insights into the success of
these initiatives, its market positioning, and its contributions
to sustainable development within the Indian banking sector.
This multi-dimensional approach to performance evaluation
reflects the broader trends within the global banking industry,
where financial success is increasingly linked with
sustainable, socially responsible growth.

Review of Literature
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A review of existing literature reveals that IDBI Bank has
been the subject of various academic and industry analyses,
examining its financial health, impact on economic growth,
and commitment to sustainability. This literature review
covers studies conducted by notable scholars and industry
experts, highlighting key findings relevant to IDBI’'s
performance and broader role in sustainable finance.
1. Financial Performance and S tability: Studies on IDBI
Bank’s financial performance reveal insights into its
profitability, asset quality, and operational resilience. A
notable study by Kumar and Singh (2020) examined IDBI's
profitability metrics over a decade, revealing fluctuations in
net profit and non-performing assets (NPAs) due to
regulatory and economic shifts. The study emphasized the
need for more robust risk management practices to
enhance IDBI's financial stability and sustain growth in a
competitive environment.
2. Role in Sust ainable Finance: Another critical study
by Sharma (2019) focused on IDBI Bank’s role in
sustainable finance. The research highlighted the bank’s
contributions to renewable energy financing and green
bonds, showcasing its potential to influence environmental
sustainability. Sharma’s analysis underlined the significance
of IDBI's green finance strategies, demonstrating how its
investments positively impact India’s progress toward clean
energy targets.
3. IDBI's Economic Contributions: A study by Verma
and Bhattacharya (2021) explored IDBI’'s impact on
economic development, particularly in underserved and
rural regions. Their findings revealed that IDBI's emphasis
on financing for SMEs and agricultural ventures has
contributed to job creation and income stability in regional
areas. Verma and Bhattacharya concluded that IDBI's
unique dual approach of development and commercial
banking is essential for balanced regional growth.
4. Corporate Social Responsibility (CSR) and Social
Impact: Research by Patel and Gupta (2022) examined
IDBI's CSR initiatives, assessing their social impact and
alignment with the bank’s core objectives. This study
documented IDBI's contributions to education, healthcare,
and rural development, emphasizing its alignment with the
UN SDGs. The study underscored the role of IDBI's CSR
policies in promoting inclusivity and community welfare,
which resonate with India’s social development agenda.
5. Challengesand S trategic Direction: Singh and Roy
(2023) analyzed the challenges faced by IDBI in maintaining
competitiveness within the commercial banking sector. The
study highlighted issues such as high NPAratios, increased
regulatory pressures, and the need for digital
transformation. The authors argued that IDBI's ability to
adapt to new technologies and prioritize risk management
would be critical for its future success.

This literature provides a comprehensive
understanding of IDBI Bank’s performance, strengths, and
challenges. Recurrent themes, such as the importance of

sustainable finance, economic empowerment, and social
responsibility, emerge consistently. Collectively, these
studies underscore IDBI's multidimensional role in India’s
economy and its commitment to sustainable development.
However, the literature also reveals gaps, particularly in
assessing how IDBI’'s sustainable practices directly
correlate with its financial performance. This study aims to
address these gaps by integrating data on financial
performance with analyses of IDBI's ESG initiatives, thereby
providing a more holistic evaluation of the bank’s role and
future prospects.

Research Methodology

a. Objectivesofthe S tudy: This study aims to evaluate

IDBI Bank’s performance comprehensively, with a focus

on its financial, environmental, and social dimensions. The

objectives guiding this research are as follows:

1. To assess the financial performance of IDBI Bank over
the last five years, analyzing indicators such as
profitability, asset quality, liquidity, and solvency.

2. Toevaluate IDBI Bank’s contributions to environmental
and social sustainability, examining its role in green
finance, renewable energy funding, and CSR initiatives.

3. Toanalyze IDBI Bank’s strategic positioning within the
Indian banking sector, assessing its ability to adapt to
market dynamics and fulfil its dual role as a commercial
and development bank.

b. Sample Size and Dat a Collection: The study utilizes

secondary data from IDBI Bank’s annual reports,

sustainability reports, and publicly available financial
statements for a period of five years. The sample consists
of five years’ worth of data, focusing on key financial
indicators, green lending figures, and CSR expenditures.

In addition, data is collected from relevant industry reports,

articles, and regulatory filings to provide a contextual

analysis of IDBI's role in the broader financial ecosystem.

c. Tools and T echniques: This study employs

guantitative tools such as:

i. Financial Ratio Analysis: To assess profitability,

solvency, and liquidity through ratios like Return on Assets

(ROA), Net Profit Margin, Gross and Net NPA Ratios, and

Capital Adequacy Ratio (CAR).

i. Trend Analysis: To observe changes over time in

financial performance and sustainability metrics.

iii. Regression Analysis (if dat a allows): To evaluate

correlations between IDBI’s sustainability initiatives (e.g.,

green lending) and financial performance indicators.

d. Hypothesis: This study sets out to test the following

hypotheses:

i.  Null Hypothesis (HO): IDBI Bank’s sustainability

initiatives (such as green lending and CSR activities) have

no significant impact on its financial performance.

ii. Alternate Hypothesis (H1): IDBI Bank’s sustainability

initiatives (such as green lending and CSR activities) have

a significant positive impact on its financial performance.

e. Limitations of the S tudy: The study is limited by the
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availability and consistency of data, particularly concerning
IDBI's green finance and CSR initiatives, which may not
always be standardized or comparable year over year.
Additionally, as the study relies on publicly available reports,
any gaps in reporting or inconsistencies in annual
disclosures may limit the findings. Lastly, the lack of primary
data and potential reliance on outdated reports may affect
the study’s applicability in the context of rapidly changing
market dynamics.

IDBI Bank Overview: IDBI Bank Ltd., established in 1964
as a development finance institution, was created to fuel
industrial development in India. The bank’s transition to a
full-fledged commercial bank in 2004 marked a new chapter
in its history, allowing it to provide both retail and corporate
banking services. IDBI's legacy as a development bank,
however, continues to influence its strategy, as it combines
commercial objectives with developmental responsibilities,
particularly in underserved sectors. This unique position
has made IDBI a significant institution in India’s financial
landscape, impacting both the industrial and public sectors.
Vision and Mission

i. Vision: IDBI's vision is to be “the most preferred and
trusted bank enhancing value for all stakeholders,”
emphasizing the importance of customer satisfaction,
shareholder value, and sustainable development. This
vision reflects IDBI's commitment to quality service, financial
stability, and sustainable growth.

ii. Mission: IDBI's mission is centered on delivering
innovative and efficient banking solutions, fostering
economic growth, and promoting financial inclusion. The
mission statement underscores the bank’s commitment to
corporate responsibility, emphasizing its role in supporting
India’s economic development while aligning with national
goals like financial inclusion and sustainable finance.
Objectives of IDBI Bank: IDBI Bank’s core objectives can
be summarized as follows:

i. To promote economic development by financing
key industrial and infrastructural sectors: IDBI Bank
plays a pivotal role in supporting industries critical to India’s
growth, including manufacturing, agriculture, and renewable
energy.

ii. To enhance financial inclusion and accessibility:
IDBI has tailored its services to reach underbanked
populations, focusing on providing affordable financial
products to SMEs, rural enterprises, and individuals.

iii. Tointegrate sust ainability into banking practices:
IDBI has committed to embedding ESG principles in its
operations, aligning its financing strategies with
environmental and social responsibility.

Organizational S tructure and Ownership: In 2019, the
Life Insurance Corporation of India (LIC) acquired a majority
stake in IDBI Bank, marking a significant ownership shift.
This acquisition brought changes in governance, as LIC, a
government-owned insurance entity, integrated IDBI into
its ecosystem. With LIC as a majority shareholder, IDBI

has greater access to financial resources and potential
cross-selling opportunities. However, the bank also faces
new expectations regarding profitability and operational
efficiency, given LIC’s focus on maximizing shareholder
value.

Key Areas of Operation and Market S trategy: IDBI Bank
provides a range of financial services, including retail
banking, corporate banking, MSME lending, and investment
banking. The bank’s strategy emphasizes diversification
across sectors and regions, catering to both rural and urban
markets. This balanced approach allows IDBI to address
the needs of small and large clients alike, promoting
inclusive growth and economic stability. Additionally, IDBI
is actively involved in digital transformation, aiming to
enhance operational efficiency, customer experience, and
product accessibility through online and mobile banking
solutions.

In recent years, IDBI has concentrated on improving
its financial health by reducing non-performing assets
(NPAs), strengthening risk management, and prioritizing
strategic investments in sustainable finance. Through
initiatives such as green loans, renewable energy funding,
and CSR projects, IDBI aims to establish itself as a leader
in sustainable banking, aligning with India’s broader
commitment to environmental and social development.
Data Analysis: For the purpose of this analysis, financial
and sustainability data for IDBI Bank over the last five years
has been collected. This dataset includes key financial
indicators such as revenue, net profit, asset quality (NPA
ratios), and capital adequacy, as well as metrics related to
IDBI's environmental and social initiatives, including green
lending and CSR expenditures.

Table 1:Financial and Sust ainability Metrics of IDBI
Bank (2019-2023)

Metric 2019 [2020 [2021 |2022 |2023

Total Assets 321,111 |309,023| 297,764 | 331,792 |364,272

(Rs.crore)

Capital 13.31%|13.67% | 15.59% | 15.16% |15.50%

Adequacy

Ratio(CAR)

Gross NPA (%)| 28.72% | 27.53% | 28.00% | 20.52% |19.90%

Net NPA (%) |10.11% |5.97% |1.97% |1.70% |1.55%

Return on Negat |Negat |Negat | Posit 12.00%

Equity (ROE) | -ive -ive -ive -ive

Green Lending | Not Not Not 1,200 |1,500

(Rs.crore) Speci- |Speci- | Speci- | (app (app
fied fied fied rox.) rox.)

CSR 30 32 35 38 42

Expenditure

(Rs.crore)

(Source: IDBI Banks Annual Reports)

This table provides a concise view of IDBI Bank’s
financial health and commitment to sustainable
development from 2019 to 2023. Metrics like reduced NPA
percentages, increased CAR, and positive ROE growth

www .nssresearchjournal.com

Page 23



RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

I—IK Noveen Shodh Sansar (An Internationol Refereed/ Peer Review Multidisciplinary Research Journal)

July to September

2025, E-Journal, V ol. I, Issue LI (51), ISO 9001:2015 - E2024049304 (QMS)

emphasize financial improvements. Concurrently, rising
green lending and CSR expenditure underscore IDBI's
alignment with environmental and social goals.

1. Financial Performance Metrics:

i. Total Assets: The fluctuation in IDBI Bank’s total
assets from Rs. 321,111 crore in 2019 to approximately
Rs. 364,272 crore in 2023 reveals a strategic shift towards
stabilizing and gradually increasing its asset base. This trend
underscores the bank’s response to external pressures
while making strides in asset management and operational
efficiency

i. Capital Adequacy Ratio (CAR): CAR has consistently
shown IDBI Bank’s efforts to strengthen its capital structure.
From a CAR of 13.31% in 2019, it improved to 15.59% by
2021 and saw further increases, which supports regulatory
compliance and enhances financial stability. This increase
reflects the bank’s proactive capital management, crucial
for risk mitigation and investor confidence

iii. Gross Non-Performing Assets (GNPA) and Net
NPA: GNPArose sharply to 28% in 2021, with NPAs peaking
as economic conditions impacted borrowers’ repayment
abilities. However, IDBI Bank’s sustained efforts to reduce
GNPA led to a slight improvement by 2023. Net NPA rates
decreased, aided by targeted recovery and provisioning
measures, which aligns with the bank’s aim to enhance
asset quality and minimize credit risk .

iv. Return on Equity (ROE): IDBI Bank’s ROE has
gradually recovered from negative figures due to past
restructuring efforts, reaching approximately 12% in 2023.
This positive trend signifies better profitability and efficiency
in capital use, which is essential for shareholder value and
growth potential

2. Sustainability and ESG Metrics:

i. Environment al Initiatives: 1DBI Bank has adopted
sustainability initiatives, including green lending practices
that promote environmental responsibility. By supporting
eco-friendly projects and sustainable financing, the bank
aligns with national and international climate goals. Such
initiatives contribute to reducing carbon footprints in banking
operations, resonating with their long-term sustainability
objectives

ii. Social Responsibility:  Through financial inclusion
programs and community engagement, IDBI Bank has
expanded its social impact. Initiatives for financial literacy,
support for small and medium enterprises, and digital
banking advancements demonstrate its commitment to
social equity and financial accessibility, crucial to its social
dimension

Interpret ation: IDBI Bank’s performance from 2019 to 2023
demonstrates resilience and growth despite financial and
operational challenges. The strategic increase in CAR,
improved ROE, and focus on reducing NPAs indicate a
positive trend in financial health, while environmental and
social efforts align with broader sustainability goals. These
metrics collectively highlight IDBI Bank’s strengthened

position in adapting to market dynamics and contributing
to sustainable banking practices.

1. Revenue and Profit ability T rends: Over the analyzed
period, IDBI Bank’s revenue shows a mixed pattern, with
notable fluctuations attributed to changes in market
conditions, interest rates, and regulatory reforms. While net
profit reveals the bank’s operational efficiency, the variation
in net profit ratios suggests periods of significant financial
restructuring.

2. AssetQuality Analysis (NP A Ratios): Both gross and
net NPA ratios are crucial indicators of IDBI’'s asset quality.
These ratios help identify periods of high non-performing
assets, affecting profitability. A declining NPAtrend in recent
years signals improvements in loan quality and risk
management practices.

3. Capital Adequacy: The Capital Adequacy Ratio (CAR)
indicates the bank’s ability to withstand financial stress.
IDBI's CAR over the last five years generally meets
regulatory standards, reflecting its capacity to manage risks
associated with lending.

4. Green Lending and CSR Expenditure: IDBI's
allocation of funds towards green loans shows a positive
trend, reflecting its commitment to sustainable finance.
Similarly, CSR expenditures aimed at education, healthcare,
and environmental projects align with IDBI’'s social
responsibility goals, showcasing its contributions beyond
pure financial metrics.

Findings ofthe S tudy: The following findings highlight IDBI
Bank’s strengths and challenges, underscoring its unique
role in balancing financial objectives with developmental
goals:

i.  Strengthening Financial Performance: IDBI has
made strides in improving financial stability, evidenced by
positive changes in profitability ratios and reduced NPA
levels over the study period. The bank’s focus on risk
management and restructuring has enabled it to maintain
operational efficiency in a competitive environment.

ii. Commitmentto Environment al Sustainability: The
bank’s green lending initiatives demonstrate its alignment
with national and global sustainability goals. By financing
renewable energy projects and other sustainable ventures,
IDBI positions itself as a supporter of India’s transition to a
low-carbon economy.

iii. Social Imp act and Corporate Responsibility: ~ IDBI’s
investment in CSR activities is consistent with its mission
to promote inclusive growth. Through its focus on rural
development, financial inclusion, and social welfare
programs, IDBI actively contributes to India’s socio-
economic development.

iv. Challengesin NP A Management: Although the bank
has reduced NPAs, the residual asset quality risk remains
a concern. Continued efforts in credit evaluation and risk
mitigation will be essential for IDBI to ensure stable growth
in the future.

Conclusion: In conclusion, IDBI Bank Ltd. represents a
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distinct case of a development finance institution evolving
to meet the needs of a modern economy while retaining its
commitment to inclusive and sustainable growth. This study
highlights the bank’s role in driving economic development
by providing financing to critical sectors, particularly in
infrastructure, agriculture, and small-to-medium
enterprises. Through these activities, IDBI has contributed
to job creation, regional economic stability, and enhanced
financial access.

IDBI's efforts in green finance and sustainability
initiatives are significant, underscoring its alignment with
India’s environmental goals. The bank’s green loans and
CSR expenditures reflect its commitment to the United
Nations Sustainable Development Goals, making it a pivotal
institution in India’s sustainable finance landscape. IDBI's
strategy of balancing financial profitability with sustainability
objectives offers valuable insights into how banks in
emerging markets can align with ESG goals while remaining
competitive.

Moving forward, IDBI faces challenges in asset quality
management and the need for digital transformation to
remain relevant in an evolving banking environment.

Continued focus on risk management, customer-centric
innovation, and digital advancements will be essential for
IDBI to strengthen its position. As India’s banking landscape
changes, IDBI Bank’s legacy and adaptability will likely keep
it at the forefront of both development and commercial
banking, serving as a model for sustainable finance
practices.
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Abstract: Nano-Chemistry is a branch of science that studies the structure, properties and applications of substances
at the nano level (10° meter). Due to the large surface area of nanoparticles and quantum mechanical effects, their
chemical and physical properties are different from conventional substances. The importance of nano-chemistry is
increasing today in many areas like health, energy, agriculture, clothing, electronics and environmental protection.
Nano-particles are proving to be highly effective in works like drug delivery system, cancer treatment, solar cells, fuel

This research paper presents an in-depth study of the theoretical basis of nano-chemistry, major technologies,
industrial and social applications and challenges associated with them. It analyzes the contribution of various scientists
and research work and also explains how nano-chemistry can affect human life in future. Through tables and analysis
in the research paper, it has been shown that nanochemistry has the potential to become the foundation of modern

Introduction - The development of science and technology
has affected human life in an unprecedented way today. In
the modern era, when challenges of energy, health,
environment and industrial development are faced,
scientists are constantly engaged in the search for such
alternatives that can provide maximum results using less
resources. In this context, nanochemistry has emerged as
a very important research field.

Defining nanochemistry, it can be said that it is a branch
of science that studies the structure, properties and their
reactions of substances at the nanometer level (1-100 nm).
The word ‘nano’ comes from the Greek language which
means ‘dwarf’ or ‘extremely small’. A nanometer is one
billionth of a meter. At this level, the properties of the
substance change, such as - color, conductivity, reactivity
etc.

The concept of nano science was first presented by
physicist Richard Feynman in his famous lecture “There’s
Plenty of Room at the Bottom” in 1959. After this, the
development of Scanning Tunneling Microscope (STM) and
Atomic Force Microscope (AFM) in the 1980s gave a new
direction to this field. The synthesis of nano particles, their
analysis and their use under chemistry made nano
chemistry an independent discipline.

Today nano chemistry is not limited to laboratories only,
but it has spread to medicine, energy, agriculture,
environmental management, textile industry, information
technology and food processing. For example —drugs can
be delivered directly to diseased cells through nano drug

delivery system; nano-fertilizers and nano-pesticides are
helpful in increasing agricultural production; while nano-
filters and membranes are useful in water purification and
pollution control.

The objective of this research paper is to study the
basic principles of nano chemistry, its experimental
techniques, applications in various fields and its social and
environmental impacts. Also, it will be clarified how research
work is being done in the field of nano chemistry in India
and globally and what are its prospects in the future.
Literature Review - Nano chemistry has developed rapidly
in the last three to four decades. Research in this field has
shown that the properties of substances at the nano level
are very different from the traditionally known properties.
For this reason, they are being used in various fields. The
purpose of the literature review is to analyze the research
done earlier on this subject, the available technologies and
their results.

1. Historical Perspective - The basis of nano science and
chemistry is based on the concept put forward by Richard
Feynman in 1959. In his lecture “There’s Plenty of Room at
the Bottom”, he said that in future, substances will be able
to be controlled at the atomic and molecular level. The
development of Scanning Tunneling Microscope (STM) in
1981 and Atomic Force Microscope (AFM) in 1986 made a
revolutionary contribution in this direction.

2. Types of nanop articles - Researchers have divided
nanoparticles into different categories based on their
structure and properties —
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Metallic Nanop articles — such as gold, silver, copper.
These are mainly used in catalyst and pharmaceutical fields.
Semiconductor Nanop articles — such as quantum dots
(CdSe, ZnS). These are used in optoelectronics and solar
cells.

Carbon-based Nanomaterials— such as fullerene, carbon
nanotubes, graphene. These are used in batteries, sensors
and textiles.

Polymeric Nanop articles— These are highly useful in drug
delivery and packaging industry.

Table 1: Types of nanop articles and their applications

No.| Type of Major Application areas
nanop article examples
1 |Metallic Gold, silver Medicine, catalysis,

anti-bacterial coating

2 | Semiconductor | Quantum dots | Solar energy, LED,

optoelectronics

3 |Carbon-based | Fullerene,CNT,| Energy storage,
graphene textiles, sensors

4 | Polymeric Biodegradable | Drug delivery,
polymer packaging, agriculture

3. Global research contribution:

i. Paul Alivisatos and his team did important work on
medicinal applications of nanocrystals.

ii. Sumio lijima discovered carbon nanotubes in 1991,
which gave a new direction to electronics and materials
science.

iii. Richard Smalley and his team discovered fullerene
(C,,) in 1985, which earned him the Nobel Prize in 1996.

iv. George M. Whitesides did extensive work on self-
assembly in nanochemistry.

4. Research on Nanochemistry in India:

Many research works have been done on nano science in
India too:

i.  Indian Institute of Technology (IIT) and Indian Institute
of Science (11Sc) Bangalore have done pioneering
research on nano drug delivery, nano photonics and
nano sensors.

i. Banaras Hindu University (BHU) has done research
on carbon nanotubes and nano structure based energy
storage devices.

iii. Tata Institute of Fundamental Research (TIFR) has
done extensive study on electronic and magnetic
properties of nano particles.

iv.  The Government of India established the Nano Mission
(Nano Mission 2007), under which nano research is
being promoted in the fields of medicine, agriculture
and energy.

It is evident from the literature that nanochemistry is
not confined to the laboratory but is now providing practical
solutions to the diverse needs of society — such as health,
energy, agriculture and environmental management.
However, some of its side effects such as toxicity and
environmental hazards also remain challenges for
researchers.

Research Objectives - Nanochemistry is an emerging
research field whose impact can be seen in every sphere
of modern life. The main objective of this research is to
scientifically analyze the characteristics of nanoparticles and
their applications. The following major objectives have been
kept under this study:

1. To clarify the basic concept of nanochemistry —to study
the structural, physical and chemical properties of
nanoparticles.

2. To analyze the classification of nanoparticles — to
understand the characteristics of metallic,
semiconductor, carbon-based and polymer
nanoparticles.

3. To study the major applications of nanochemistry —
especially in medicine, energy, agriculture, environment
and industrial sectors.

4. To outline the challenges and limitations posed by
nanochemistry — such as toxicity, environmental
hazards and economic challenges.

5. To assess the status of research and development of
nanochemistry in India — and to outline future
prospects.\

6. To evaluate the social and environmental impacts of
nanochemistry —to see how this technology can benefit
and harm human life.

Research Methodology - The methodology of this
research paper is both descriptive and analytical. In this,
previously published research papers, books, government
reports and scientific journals have been studied. Also,
various applications have been organized through tables
and comparative analysis.

1. Nature of Research

Qualitative - Description of the characteristics and

applications of nanoparticles.

Quantit ative - Comparative analysis of data obtained in

various studies.

2. Sources of Dat a

Primary Dat a: Laboratory based studies, case studies,

experimental results.

Secondary Dat a: Research papers, journals, books,

internet based resources, scientific databases (Science

Direct, Springer, ACS etc.).

3. Techniques of Analysis

Spectroscopy: Analysis of nanoparticles by UV-Vis, FTIR,

Raman etc.

Microscopy: Use of TEM, SEM, AFM.

X-ray diffraction (XRD): For identification of nano

structure.

Comparative t ables: Comparative study of results of

different researches.

4. Limit ations:

i. All data have been taken from secondary sources,
hence the results are experimentally verifiable.

ii. Limited information is currently available on the long-
term effects of nanoparticles.
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Scientific Basis of Nano-Chemistry:  To understand nano-

chemistry, it is necessary to know how the physical and

chemical properties of substances change at the nano level

(1-100 nanometers). When the particles reach nano size,

their surface area, quantum effects and interactions are

greatly affected. Due to these characteristics, the behaviour
of nano particles is different from that of bulk substances.

1. Surface Areato Volume Ratio- As soon as we reach

the nano level, the surface area of the particles increases

much compared to their volume. For example, about 40—

50% of the atoms in a 10 nanometer-sized particle are on

the surface, whereas this ratio is much less in larger

particles.

i.  Having a higher surface area increases the reactivity
of nanoparticles.

i. This is the reason why nano metals act as better
catalysts than normal metals.

iii. Inthe pharmaceutical field also, nanoparticles are able
to absorb drugs more efficiently

2. Quantum Effect s - The properties of substances at the

nano level are governed by quantum mechanics.

i. Band Gap Change: The energy level of electrons in

nanoparticles becomes limited, which changes their optical

properties. This is the reason why quantum dots emit light
in different colors.

ii. Magnetic Properties: Atthe nano level, the behaviour

of magnetic materials becomes different from that of bulk

materials. These are called superparamagnetic.

iii. Electrical Conductivity:  Structures such as graphene

and carbon nanotubes exhibit extremely high conductivity

at the nano level.

3. Structural Characteristics - The structure of

nanoparticles can be more organized and controlled than

bulk materials.

i. Zero Dimensional (OD):

ii. One Dimensional (1D):

iii. Two Dimensional (2D):

iv. Three Dimensional (3D):
structures.

Due to these different structures, the properties and uses

of nanoparticles also vary.

4. Chemical Properties :

i.  The catalytic behaviour of nanoparticles is many times
more effective than conventional catalysts.

ii. Metals with nanostructures such as gold and silver are
inactive in the bulk state, but become highly active in
the nano form.

iii. The process of self-assembly is also important in
nanochemistry, in which molecules self-arrange to form
stable structures.

5. Mechanical & Physical Properties:

i.  The strength and hardness of nanoparticles are greater
than conventional materials.

ii. Carbon nanotubes are 100 times stronger than steel
but weigh much less.

Nanoparticles

Nanotubes, Nanowires

Graphene, Nanosheets
Nanocrystals, fullerene

iii. Transparency of materials can also increase at the
nano level, for example, the use of nano TiO, in
sunscreens and transparent coatings.

Table 2: Changes in the properties of materials at the

nano level

No.| Properties Bulk st ate | Nano state

1 Surface area Low Very high

2 Catalytic capacity | Normal Many times more

3 Color and light stable Changes color on

changing size

4 Magnetism Normal Superparamagnetic
Ferro-
magnetic

5 Conductivity Normal High or controlled

6 Strength Normal Very high

* Thus, the scientific basis of nanochemistry proves that
reducing the size brings fundamental changes in the
properties of the material. This feature makes nano-
chemistry unique and multi-purpose.

Applications of Nano-Chemistry: ~ The applications of

nano-chemistry are multi-faceted and it is proving helpful

in fulfilling many needs of modern society. From medicine
to agriculture, energy, environment and industry, the unique
properties of nano-particles make them multi-purpose.

1. Healthcare & Pharmaceuticals: Nano-particles have

brought a new revolution in medical science.

(a) Drug Delivery System:

i.  Nano particles are capable of delivering drugs to the
target site.

ii. This method is particularly useful in cancer treatment
because nano particles can release the drug directly
on cancer cells and do not harm healthy cells.

iii. Liposomes and polymer nano particles are prominent
in drug delivery.

(b) Diagnostics:

i. Quantum dots are used in bio-imaging to identify
diseases.

i. Biosensors made of nano particles are helpful in
checking glucose and other biomarkers in blood.

(c) Disease treatment:

i. Silver nano particles (AgNPs) have anti-bacterial
properties.

i. Nanotechnology based vaccine delivery systems are
also being developed.

Table 3 : Applications of Nanochemistry in Medicine
No. | Application Nanop articles | Special

Area Used Contribution
1 Drug Delivery | Liposomes, Targeted Drug
Polymer Therapy

Nanoparticles
Quantum Doaots,

2 Diagnosis Early Detection of

Nano Sensors | Disease
3 Infection Silver Destroy Bacteria/
Control Nanoparticles | Virus
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2. Energy Sector: Nanochemistry is playing an effective

role in solving the global problem of energy.

i. Solar Energy: Quantum dots and nanocrystal based

solar cells are more efficient than conventional silicon solar

cells.

i. Energy Storage: Supercapacitors and batteries made

of carbon nanotubes and graphene can store energy for a

longer period of time.

iii. Fuel Cells: Nano catalysts increase the efficiency of

hydrogen based fuel cells.

3. Agriculture Sector: Nanochemistry is helpful in

increasing agricultural productivity and protecting crops.

i.  Nano-Fertilizers: Provide nutrients to plants slowly and

in a controlled manner.

i. Nano-Pesticides: More effective than conventional

pesticides and less harmful to the environment.

iii. Nano Sensors: Useful in early detection of soil

moisture, fertility and diseases.

4. Environment al Management: Nano particles are

helpful in solving environmental problems.

Water Purification:

i.  Nano TiO, and ZnO help in decomposing pollutants.

i. Nanofilters are capable of removing heavy metals and
bacteria from water.

Air Pollution Control:  Nano catalysts help in reducing

harmful gases emitted from vehicles.

Waste Management: Nano technology based sensors

check wastewater and industrial pollution.

5. Industrial Applications:

i. Electronics: Nano transistors, nano wires and

guantum dots are being used in the manufacture of fast

and micro electronic devices.

ii. Textile Industry: Textiles are made waterproof,

dustproof and anti-bacterial by nano coating.\

iii. Construction Industry: Nano cement and nano

additives increase the strength and durability of buildings.

iv. Cosmetics: Nano TiO, and ZnO are used in

sunscreens and cosmetics.

Table 4: Major application areas of nano-chemistry

No.| Area Application Nanomaterials used

1 | Health Drug delivery, Liposomes, quantum
diagnostics dots, AgNPs

2 | Energy Solar cells, Graphene, quantum
batteries dots

3 | Agriculture | Nano fertilizers, | ZnO, TiO, polymers

social and environmental.

1. Technical Challenges:

i. Controlled Synthesis: It is still difficult to completely

control the size, morphology and surface properties of nano-

particles.

ii. Standardization: Uniform standards are not available

for the preparation and testing of nanomaterials.

iii. Stability: Nanoparticles are often unstable and lose

their properties by agglomeration.

iv. Cost of analytical equipment:  Equipment such as

TEM, SEM, AFM, XRD are expensive, which limits research.

2. Health Challenges:

i. Many nanoparticles have been proven to be toxic.
Example: Excessive use of silver nanoparticles can
have adverse effects on the skin and respiratory
system.

i. Nanoparticles crossing the blood-brain barrier can be
harmful to the nervous system.

iii. Long-term effects have not been adequately
researched yet.

3. Environment al Challenges:

i.  Water pollution: Nanoparticles can have toxic effects

on aquatic organisms when mixed in water.

ii. Soil Pollution: Excessive use of nano fertilizers and

pesticides can affect the soil structure.

iii. AirPollution: Nano level dust particles can be harmful

to both human health and the environment.

4. Economic Challenges:

i. The cost of research and development of
nanotechnology is very high.

ii. The production technology has not yet become fully
affordable at the commercial level.

iii. The pace of adoption of nanotechnology in developing
countries is slow compared to developed countries.

5. Social and Ethical Challenges

i. Privacy: Excessive use of nano sensors can pose a

threat to personal privacy.

i. Inequality: Access to technology may be limited only

to developed countries and the rich class.

iii. Bioethics: Ethical questions arise on the use of nano

medicines and treatments.

Table 5: Major challenges of nanochemistry

No.| Category Challenges

1 Technology | Controlled synthesis, lack of

standardization, stability

Challenges and Limit ations of Nano-Chemistry:  The
applications of nano-chemistry are as wide and useful as
the challenges and limitations associated with it. These
challenges are faced at all four levels — technical, economic,

nano pesticides 2 Health Toxicity, effects on nervous system,
4 | Environ Water/air Nano filters, nano TiO, long-term unknown effects
-ment purification 3 Environment | Threat of water, soil and air pollution
5 | Industry Textiles, CNT, nano additives 4 Economic High cost, slow progress in developing
electronics, countries
construction 5 Social/ethical | Violation of privacy, inequality,

bioethical questions
In conclusion, the progress of nanochemistry is as

promising as the challenges associated with it. Safe

standards, stringent regulations, and long-term research
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are necessary to address these problems.

Development and Research S tatus of Nano-Chemistry

in India

Nanoscience and nanotechnology in India have developed

rapidly in the last two decades. The government, universities

and research institutes have made significant contributions
in this field.

1. Policy Initiatives:

i. Nano Science and T echnology Initiative (NSTI,

2001): The Government of India launched this program in

2001 to promote nano science.

ii.  Nano Mission (2007): The Department of Science and

Technology (DST) launched the National Nano Mission in

2007. Under this, emphasis was laid on research in hano

technology, human resource development and collaboration

with industry.

iii. ‘MakeinIndia’ and ‘Startup India’ schemes: Under

these schemes, development of nano-based products and

startups were encouraged.

2. Major institutes and research centers: Many

institutes in India are doing research focused on nano

science and chemistry:

i. Tata Institute of Fundament al Research (TIFR),

Mumbai — Research on nano physics and chemistry.

ii. Indian Institute of Science (11ISc), Bangalore—  Nano

materials and nano-biotechnology.

ii. 1ITs (Mumbai, Delhi, Kanpur , Kharagpur , Madras

etc.) — Nano electronics, nano materials and industrial

applications.

iv. CSIR-National Chemical Laboratory (NCL), Pune —

Pioneering research on nanochemistry.

v. Jawaharlal Nehru Centre for Advanced Scientific

Research (JNCASR), Bengaluru — Pioneering work in

nanomaterials.

3. Research and Publications:

i. Indiais among the top 5 countries in the world in terms
of publication of nanoscience research papers.

ii. The number of nanoscience research papers published
from India increased by about 250% between 2010—
2020.

iii. Indian researchers are making significant contributions
on nanodrug delivery, nanocatalysts, and
nanoelectronics.

4. Industrial and Commercial Development

i. Nanodrugs: Some Indian pharma companies are

working on nanodrugs for the treatment of cancer and

infections.

ii. Nanocoatings: Their use is increasing in the

automobile and textile industries.

iii. Nanofertilizers: Companies like IFFCO are engaged

in the development and commercialization of nanofertilizers.

5. Challenges for India:

i. Lack of high-level laboratories for research.

ii. Lack of stringent regulatory policies for nano products.

iii. Limited collaboration between industry and academia.

iv. Lack of financial resources and uneven distribution of
research.
Table 6: Status of Nanochemical Development in India

No.| Sectors Achievement s Challenges

1 Policy Nano Mission, long-term policy
NSTI Lack of
concrete

2 Research | Publicationsintop | Lack of
5 countries laboratories

Nano fertilizers,
nano coatings
Programmes at
lITs, 11Sc, in rural/state
JNCASR universities

In conclusion, India has made significant progress in
the field of nanoscience and chemistry, but it is necessary
to further strengthen research infrastructure, financial
investment and policy regulation.
Future Prospect s of Nano-Chemistry: Nanochemistry is
one of the major scientific revolutions of the 21st century,
which has opened the doors to new technologies and
solutions of the future. Nanochemistry will play a more
influential role in various fields in the coming years.
1. Healthcare & Medicine:
i. Personalized Medicine: Nano medicines can be
designed based on the genetic structure of a person.
ii. Advanced treatmentofcancer: Nanobots will be able
to identify and destroy cancer cells.
i. Nano Vaccine: In future, vaccines based on
nanotechnology will be able to control infectious diseases
more rapidly.
iv. NanoImplant s: Nano materials will be more effective
in artificial organs and dentistry.
2. Energy and environment sector:
i. Advancedsolar cells: Solar panels based on quantum
dots and graphene can provide up to 50% more efficiency.
i. Cleanenergy: Nano catalysts will revolutionize biofuel
production and hydrogen fuel cells.
iii. Environment al purification: Nano filters and nano
catalysts may be able to reduce air and water pollution to
almost zero.
3. Agriculture sector:
i. Smart farming: Nano sensors will tell the real-time
status of soil and plants.
ii. Nano-seeds: In future, seeds will be developed in
which nano particles will be embedded, which will increase
disease resistance and productivity.
iii. Climate-resilient crop s: Fertilizers and pesticides
developed with nano technology will face the challenges
posed by climate change.
4. Industrial and technology sector
i. Nano electronics: Future computer chips will be
based on nano level, which will increase their speed and
storage capacity manifold.
ii. 3D printing and nano materials:

3 Industry Slow pace of
commercialization

Lack of resources

4 Education

Nano particle based
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3D printing will completely change the industry.

iii. Smart clothing: Clothes that can clean themselves,
control temperature and also monitor health.

iv. Construction sector: Buildings made of nano
additives will be stronger, energy efficient and disaster
resistant.

5. Space and defense sector:

i. Light and strong materials:  Spacecrafts made of
nano composites will be lighter and more durable.

ii. Nano sensor based satellites: It will be possible to
monitor environmental changes at a micro level in space.
iii. Defense equipment: Nano-armor and high-capacity
sensor-based weapons can be developed for soldiers.
Table 7: Future Potential Areas of Nanochemistry

No. | Area Future Potential

1 Health Nano robots, personalized medicine,
nano vaccines

2 Energy Advanced solar cells, hydrogen fuel,

biofuel
Smart farming, nano seeds, climate-
resilient agriculture

3 Agriculture

4 Industry Nano electronics, smart textiles, 3D
printing
5 Space/ Lightweight spacecraft, nano armour,
Defence micro-satellites

In conclusion, in the future, nanochemistry will play a

vital role in making human life healthier, safer, energy
efficient and sustainable. However, it will also be necessary
to pay attention to the risks and ethical issues associated
with it.
Conclusion: Nanochemistry is an emerging field that has
revolutionized modern science and technology. Its
applications are expanding in all areas — health, agriculture,
energy, environment, industry, space and defense. Due to
the special physical and chemical properties of
nanoparticles, it provides more effective and multi-faceted
solutions than traditional techniques.

Research in this field is happening rapidly all over the
world including India. India has also made remarkable

progress through Nano Mission, lITs, [ISc and CSIR Labs.
However, many challenges related to standardization,
safety, ethics and environmental impacts still remain.

In the future, the contribution of nanochemistry will be
decisive in the treatment of serious diseases like cancer,
solution of energy crisis, environmental purification and
smart agriculture. If the challenges related to this field are
worked upon in a controlled manner, then nanochemistry
will bring a new revolution for humanity.

References:-

1. Bhushan, B. (2017). Springer handbook of
nanotechnology. Springer.

2. Biswas, P., & Wu, C. Y. (2005). Nanoparticles and the
environment. Journal of the Air & Waste Management
Association, 55(6), 708-746.

3. Department of Science & Technology (DST),
Government of India. (2022). Nano Mission Annual
Report. Retrieved from https://dst.gov.in

4. IFFCO. (2021). Nano fertilizers and their applications
in Indian agriculture. Retrieved from https://www.iffco.in

5. Indian Institute of Science (11Sc). (2021). Annual report
on nanoscience and nanotechnology research.
Retrieved from https://iisc.ac.in

6. Jain, K. K. (2012). The handbook of nanomedicine.
Humana Press.

7. Kumar, V., Yadav, S. K., & Yadav, S. C. (2010).
Functionalized nanomaterials: A new hope for cancer
therapy. Nanomedicine: Nanotechnology, Biology and
Medicine, 6(2), 257-268.

8. Niemeyer, C. M., & Mirkin, C. A. (Eds.). (2004).
Nanobiotechnology: Concepts, applications and
perspectives. John Wiley & Sons.

9. Rao, C. N. R., Mller, A., & Cheetham, A. K. (Eds.).
(2007). The chemistry of nanomaterials: Synthesis,
properties and applications. John Wiley & Sons.

10. World Health Organization (WHO). (2020).
Nanotechnology in healthcare: Opportunities and
challenges. Retrieved from https://www.who.int

als als als als als ats als als als ats als als oty
T4S TS O4S T G4 F§S o O§S O4S o o4 S o4e

www .nssresearchjournal.com

Page 31



RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,
July to September 2025, E-Journal, V ol. |, Issue LI (51),

Impact of Mobile Use on Food Habits of Children
Between 6 To 12 Years

I—IK Noveen Shodh Sansar (An Internationol Refereed/ Peer Review Multidisciplinary Research Journal)

1ISO 9001:2015 - E2024049304 (QMS)

als als
S

Priya Rani * Dr. Lakshmi Agnihotri

Research Scholar (Home Science) Barkatullah University  , Bhop al (M.P.) INDIA
Associate Professor (Home Science) Sarojini Naidu Govt. Girls PG (Autonomous) College,
Bhop al (M.P.) INDIA

'A A

Abstract: Children’s daily routines and lifestyles have been drastically changed by the sharp increase in mobile phone
use, which has had a particular impact on their eating habits. The goal of the current study, “Impact of Mobile Use on
Food Habits of Children between 6 to 12 Years” is to investigate the effects of extended mobile device use on young
children’s eating habits and dietary patterns. Aspects like meal skipping frequency, a predilection for packaged snacks
or fast food, distracted eating while using a screen, and the influence of mobile ads on food choices will all be covered
in the study. With a sample of 200 kids (100 boys and 100 girls) chosen by incidental sampling from Bhopal City
schools, a descriptive survey approach will be used.A structured, self-made questionnaire, MUFHAQ: Mobile Usage
and Food Habits Assessment Questionnairewas used to gather data, along with demographic data. Based on the
analysis of all three tables, the study concludes that mobile phone usage has no significant impact on the food habits
of children aged 6 to 12 years in Bhopal City. Although slight differences were observed between boys and girls in
terms of mobile usage and food habit scores, the CR values remained below the critical level, indicating statistical
insignificance. Overall, the findings support the acceptance of the null hypothesis and reveal that mobile usage does
not substantially affect the eating patterns of children. It is suggested that parents should monitor their children’s
screen time and encourage healthy eating practices, while the government should implement awareness programs,
regulate unhealthy food advertisements, and promote digital literacy to ensure responsible mobile usage and better

nutritional habits among children.

Keywords: Mobile Usage, Food Habits and Children (6—12 Years).

Introduction - Mobile phones have become an
indispensable aspect of human life in the current digital
age. Even young children now own what was once thought
of as a luxury for adults. In addition to revolutionizing
communication, the widespread availability of smartphones,
internet connectivity, and multimedia applications has had
a big impact on children’s lifestyle choices. Children’s eating
habits, which are fundamental to their growth, development,
and general personality, are among the most important
areas impacted by mobile phone use. Since childhood is a
formative time in life, eating habits formed during this time
frequently carry over into adulthood. As a result, any
disturbance or bad habit picked up at this point could have
long-term effects on cognitive, emotional, and physical
development.

Children’s use of mobile phones has skyrocketed,
which frequently results in distracted eating behaviors like
eating while watching videos, skipping family meals, or
favoring packaged snacks that are promoted on mobile
platforms. According to research, kids who are exposed to
digital ads are more likely to develop cravings for junk food,

sugary drinks, and high-calorie fast food. Long-term screen
time also impairs sleep, lowers physical activity, and
indirectly influences appetite control. As a result, mobile
use is becoming a little-known but significant influence on
kids’ food preferences and nutritional intake.

Mobile phones play an even more important role in
influencing eating habits in Bhopal City, where kids are
exposed to both traditional food culture and the expanding
influence of Westernized fast food. Children frequently rely
on screens for social interaction, education, and
entertainment as a result of the growing trend of working
parents and nuclear families. Distracted or mechanical
eating has replaced mindful eating as a result of this reliance
on mobile devices during mealtimes. Such behaviors raise
the risk of malnutrition, obesity, and associated health
problems by encouraging overeating or under eating in
addition to lowering the nutritional value of meals consumed.
In light of the aforementioned issues, the current study aims
to investigate how mobile usage affects the eating habits
of Bhopal City children aged 6 to 12. This study intends to
shed more light on how children’s health and wellbeing are
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being impacted by technology-driven lifestyles by examining
the connection between mobile use and eating habits. The
results will help parents, educators, and legislators create
policies that can control mobile use and encourage kids to
eat more healthily.

Mobile Usage: From being basic communication devices,
mobile phones have quickly developed into multipurpose
devices that provide social networking, online education,
gaming, entertainment, and internet access. Children are
being exposed to mobile technology at a younger age in
today’s world, and they frequently use it for both educational
and recreational purposes. Although mobile phones make
information and interactive learning resources easily
accessible, excessive or unsupervised use of them can
have a negative influence on children’s lifestyle choices.
Long-term screen time changes sleep patterns, decreases
outdoor physical activity, and promotes sedentary behavior.
Crucially, as kids get distracted while eating and miss
hunger or satiety cues, mobile use during meals has
become a growing concern. Furthermore, they frequently
gravitate toward fast food, sugary snacks, and soft drinks
as aresult of being exposed to online food advertisements.
Therefore, there is a direct and indirect correlation between
mobile usage and changes in children’s eating habits and
health outcomes.

Food Habit s: Food habits are ingrained eating patterns
that evolve over time and are impacted by environmental,
social, psychological, and cultural variables. Food habits
have a significant impact on a child’s emotional health,
cognitive development, and physical growth. Maintaining
health and assisting the body’s developmental needs
require a balanced diet that includes proteins, carbs, fats,
vitamins, and minerals. However, children’s eating habits
have changed as a result of fast-food culture and modern
lifestyles. Traditional home-cooked meals are often
replaced by processed snacks, fried foods, and sugary
drinks. Furthermore, using a phone while eating has been
linked to overeating, irregular meal timings, and distracted
eating. Bad eating habits affect children’s focus, energy
levels, and general personality traits in addition to raising
their risk of obesity and malnutrition. As a result, eating
habits have a significant impact on how children develop
both physically and morally.

Children (6—12 Years): Often known as middle childhood,
the age range of 6 to 12 years is a critical developmental
stage. Children go through major social-emotionalchanges,
rapid cognitive development, and steady physical growth
during this stage. Their lifestyle choices, peer interactions,
education, and family environment all have an impact on
how their personalities develop. At this point, their eating
habits and nutrition are crucial in determining their long-
term behavior and health. Youngsters in this age range are
extremely impressionable and quickly pick up habits,
whether good or bad, depending on their environment and
experiences.As mobile phones become more widely used,

digital media is having a greater impact on kids in this age
range, influencing their routines, preferences, and even how
they see themselves. It is crucial to look at how mobile
usage interacts with their eating habits to affect their
personality and general well-being because they are at a
vulnerable stage where eating patterns and lifestyle choices
become deeply ingrained.

Review of Literature

The widespread influence of digital and mobile media on
kids’ eating habits is highlighted by recent studies. For
example, using a mobile phone while eating is associated
with less healthful feeding habits, which in turn affects the
nutritional value of children’s food (Parental phone use
during mealtimes—toddlers; 2021). PMC. Similar to this,
extensive screen time during meals has been found to be
a major risk factor for childhood obesity since it interferes
with eating habits and lowers mindful consumption (The
Impact of Digital Screen Time on Dietary Habits; 2021).
PMC. There is a consistent correlation between the
presence of media during mealtimes, including laptops,
TVs, mobile devices, and video games, and lower nutritional
quality meals (The healthfulness of children’s meals when
multiple media...; 2021). From a sociological standpoint,
Gokhale and Karlekar (2024) examine how children’s
exposure to electronic media, including cell phones, shapes
their food preferences, especially through the influence of
advertisements and Western food promotion. These results
are further supported by Swathi and Madumitha (2024),
who found that more than half of the school-age children
surveyed in their study had bought or eaten food products
that were influenced by media advertisements.On the
anatomical side of nutrition, Doichinova et al. (2015) show
that children aged 6 to 12 have a significantly higher risk of
dental caries when they consume an unbalanced diet,
particularly when they consume a lot of sugary foods.When
considered collectively, these studies show a consistent
pattern: using mobile devices and digital media during or
near mealtimes is linked to worse eating habits, such as
consuming more junk food, irregular eating schedules, and
lower nutritional value, all of which can have a detrimental
impact on children’s health.

Methodology

(&) Sample Techniques -Sample for the present study
consists of 200 children of 6-12 age randomly selected from

Bhopal city.
Area Boys | Girls
Bhopal |100 100

(b) Tool used - In this study, the Mobile Usage and Food
Habits Assessment Questionnaire (MUFHAQ) for Children
(6—12 Years) was used for data collection. The MUFHAQ,
developed by the researcher herself, assesses Mobile
Usage Patterns — Daily screen time, use during meals,
influence of advertisements, gaming/entertainment habits.
Food Habits — Meal frequency, preference for junk/healthy
food, snacking patterns, eating during mobile use, effect
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on appetite in children aged 6 to 12, focusing on
Demographic, mobile usage patterns, and food habits.

(c) Data Analysis - Data analyzed with the help of t test.
(d) Objective of the study:

1.To examine the impact of mobile phone usage on the
food habits of children aged 6 to 12 years in Bhopal City.
(e) Hypothesis of the study:

Hypothesis 01: There is no significant impact of mobile
phone usage on the food habits of children aged 6 to 12
years in Bhopal City.

Interpret ation

Hypothesis 01: There is no significant impact of mobile
phone usage on the food habits of children aged 6 to 12
years in Bhopal City.

Table No. 1: Category-wise Distribution of Children

Category Boys | Girls Total
Healthy 12 4 16
Moderate | 79 87 166
Risky 9 9 18

Result: The distribution of children by gender into three
health categories—Healthy, Moderate, and Risky—is
displayed in the table. Of the 200 children who were
observed, 16 (8%) were deemed healthy, 166 (83%) were
deemed moderate, and 18 (9%) were deemed risky. Of
the boys, nine (9.1%) were risky, twelve (12.1%) were
healthy, and 79 (79.8%) were moderate. Nine (8.7%) of
the girls were risky, four (3.9%) were healthy, and 87 (84.5%)
were moderate.

Summary: lItis clear from the analysis that the majority of
children (83%) have an average health status, falling into
the Moderate category.While 9% of children are at risk,
requiring attention and potential intervention, only 8% of
children are healthy, exhibiting better health conditions. Boys
(12.1%) are more likely to be healthy than girls (3.9%), while
girls (84.5%) slightly outnumber boys (79.8%) in the
Moderate category.This implies that even though the
majority of kids are in a moderately healthy state, a sizable
portion needs better care and health education, especially
those who are at risk.

Table No. 2: Mean Scores of Boys and Girls

Gender | Mean Mobile | Mean Food Mean Comb-
Usage Score | Habits Score | ined Score

Boys 29.94 31.34 60.28

Girls 31.16 31.2 62.36

Total 30.05 31.27 61.32

Result: The table presents the mean scores of boys and
girls in three aspects: mobile usage, food habits, and their
combined score. The mean mobile usage score of girls
(31.16) is slightly higher than that of boys (29.94), indicating
that girls tend to use mobile phones more frequently. For
food habits, boys have a marginally higher mean score
(31.34) compared to girls (31.20), suggesting slightly
healthier food habits among boys. Regarding the mean
combined score, girls score higher (62.36) than boys
(60.28), showing an overall greater influence of mobile

usage and food habits among girls.

Summary: The findings indicate a slight gender difference
in mobile usage and food habits:Girls demonstrate higher
mobile usage and slightly lower food habit scores than
boys.Boys, on the other hand, maintain marginally better
food habits but comparatively lower overall scores.The
mean combined score is higher for girls (62.36) than for
boys (60.28), reflecting the cumulative effect of greater
mobile usage among girls.Overall, the total mean scores
are 30.05 for mobile usage, 31.27 for food habits, and 61.32
combined, highlighting balanced but slightly different
patterns between genders.

Table No. 3: Comp arative result s between boys and

girls
Variable | Boys Girls ‘CR’ | Significant
Mean |S.D. |Mean | S.D. | Value |level

Mobile 28.94 |11.78 |31.16 | 12.72 | 1.28 | Not Signifi-
Usage cantat 0.05
Score

Food 31.34 |11.90 [31.2 |11.73 | 0.08 |Not Signifi-
Habits cant at 0.05
Score

Combined| 60.28 |15.10 |62.36 | 18.65 | 0.87 | Not Signifi-
Score cant at 0.05

df —198Minimum values at 0.05 level of significance- 1.97
Result: The table compares boys and girls on three
variables — mobile usage score, food habits score, and
combined score — using mean, standard deviation, and
calculated CR (Critical Ratio) values.Mobile Usage Score:
Girls have a slightly higher mean score (31.16) than boys
(28.94), but the CR value (1.28) is less than the critical
value (1.97), indicating no significant difference at the 0.05
level.Food Habits Score: Boys (31.34) and girls (31.20) have
almost identical mean scores, and the CR value (0.08) also
shows no significant difference.Combined Score: Girls have
a slightly higher combined score (62.36) than boys (60.28),
but the CR value (0.87) is again below 1.97, showing no
significant difference.

Summary: The comparative analysis shows that while there
are slight variations between boys and girls in mobile usage,
food habits, and combined scores, these differences are
statistically insignificant at the 0.05 level of significance. It
was observed that Girls show slightly higher mobile usage
and combined scores than boys.Boys exhibit marginally
better food habit scores compared to girls.However, since
all CR values (1.28, 0.08, 0.87) are less than the critical
value of 1.97, these differences cannot be considered
significant.Overall, the data suggests that boys and girls
do not differ significantly in mobile usage, food habits, or
their combined scores.

Verification of the Hypothesis:

Based on Table No. 3, the comparison between boys and
girls regarding mobile usage scores, food habits scores,
and combined scores shows that the calculated CR values
for all variables (1.28 for mobile usage, 0.08 for food habits,
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and 0.87 for combined scores) are less than the critical
value of 1.97 at the 0.05 level of significance. This indicates
that the differences observed between boys and girls are
statistically insignificant, suggesting that mobile phone
usage does not have a significant impact on the food habits
of children aged 6 to 12 years in Bhopal City.
Conclusion: The present study titled “Impact of Mobile
Use on Food Habits of Children between 6 to 12 Years”
aimed to examine whether mobile phone usage
significantly influences the food habits of children in
Bhopal City. The analysis was carried out using data from
three tables that covered the health status of children;
mean scores of mobile usage and food habits, and
comparative results between boys and girls.From Table
No. 1, it was observed that a majority of the children
(83%) fell into the moderate health category, while only
8% were healthy and 9% were in the risky group. This
distribution indicates that most children maintain an
average health status, but it does not directly link mobile
usage with poor food habits.Table No. 2 highlighted the
mean scores of mobile usage and food habits among
boys and girls. Girls showed slightly higher mobile usage
scores (31.16) compared to boys (29.94), while boys
exhibited marginally better food habit scores (31.34)
compared to girls (31.20). However, the overall mean
combined score remained close for both genders,
suggesting no major variation in lifestyle patterns.The
statistical validation from Table No. 3 confirmed these
observations. The calculated CR values for mobile usage
(1.28), food habits (0.08), and combined scores (0.87)
were all below the critical value of 1.97 at the 0.05 level
of significance. This implies that the differences between
boys and girls are not statistically significant and that
mobile phone usage does not have a considerable impact
on the food habits of children in the selected age
group.Based on the results derived from all three tables,
it can be concluded that while mobile phone usage among
children aged 6 to 12 years is increasing, its influence
on their food habits is not significant. The findings support
the acceptance of the null hypothesis, indicating that
there is no significant impact of mobile usage on the food
habits of children in Bhopal City.

References:-

1. Anderson, M., & Jiang, J. (2018). Teens, social media
& technology 2018. Pew Research Center. https://
www.pewresearch.org

2. Arora, T., &Nazar, G. P. (2017). Impact of smartphone
usage patterns on lifestyle and dietary habits among
adolescents. Journal of Child and Adolescent Behavior,
5(3), 1-7. https://doi.org/10.4172/2375-4494.1000355

3. Attuquayefio, T., Stevenson, R. J., Oaten, M. J., &
Francis, H. M. (2017). Afour-day western-style dietary
intervention causes reductions in hippocampal-
dependent learning and memory and interceptive
sensitivity. PLOS ONE, 12(3), e0172645. https://

10.

11.

12.

13.

14.

15.

16.

17.

18.

doi.org/10.1371/journal.pone.0172645

Bellisle, F. (2004). Effects of diet on behaviour and
cognition in children. British Journal of Nutrition, 92(2),
S227-S232.

Benezet, L. P. (1935). The study of an experiment.
Journal of the National Education Association, 24, 241—
244. In Jersild, T. (1978), Third Psychology. Prentice
Hall of India.

Bergman, L. R. (1973a). Parents’ education and mean
change in behaviour. Scandinavian Journal of
Psychology, 14(4), 273-281.

Bergman, L. R. (1973b). Parents’ education and mean
change in intelligence. Scandinavian Journal of
Psychology, 14(4), 273-281.

Bhandari, B. (1972). Nutritional anthropometric
measurement of rural school children of Udaipur. Indian
Journal of Pediatrics, 39(288), 1-11.

Bhargava, A. (1983). Nutritional intervention among
rural preschool children: An evaluatory study. Indian
Journal of Pediatrics, 49(400).

Bhoge, N. Y. (2015). Junk food and human health: A
synoptic review. International Journal of Trends in
Applied Sciences, 7(1), 1-5. Retrieved from https://
researchtrends.net/

Datar, A., & Nicosia, N. (2017). Adolescent obesity and
time spent in sedentary behaviors. Journal of
Pediatrics, 182, 139-144. https://doi.org/10.1016/
j-jpeds.2016.11.028

Doichinova, L., Bakardjiev, P., &Peneva, M. (2015).
Assessment of food habits in children aged 612 years
and the risk of caries. Biotechnology & Biotechnological
Equipment, 29(1), 200-204. https://doi.org/10.1080/
13102818.2014.989180

Gokhale, S., &Karlekar, N. (2024). Impact of electronic
media on food habits of kids with special reference to
TMC Ward No. 20 from Thane (East). Journal of
Emerging Technologies and Innovative Research,
11(2).

Hale, L., & Guan, S. (2015). Screen time and sleep
among school-aged children and adolescents: A
systematic literature review. Sleep Medicine Reviews,
21, 50-58. https://doi.org/10.1016/j.smrv.2014.07.007
Kaur, S., &Walia, I. (2020). Relationship between
smartphone usage and dietary patterns among school-
going children. Indian Journal of Community Health,
32(3), 458-462.

Ministry of Women and Child Development. (2022).
National guidelines on balanced diets and healthy
lifestyle for school children. Government of India. https:/
/wed.nic.in

Parental phone use during mealtimes with toddlers and
the feeding environment. (2021). PMC. https://
pmc.ncbi.nlm.nih.gov/articles/PMC8056649/

Prasad, M., & Singh, R. (2019). Influence of mobile
technology on the food choices of children: An Indian

www .nssresearchjournal.com

Page 35



NS5

Noveen Shodh Sansar (An Internationol Refereed/ Peer Review Multidisciplinary Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,
July to September 2025, E-Journal, V ol. I, Issue LI (51), I1SO 9001:2015 - E2024049304 (QMS)

19.

20.

21.

perspective. Journal of Nutrition Education and
Behavior, 51(6), 712-719. https://doi.org/10.1016/
j-jneb.2019.02.005

Ranijit, N., Evans, A. E., Byrd-Williams, C., Evans, M.,
Hoelscher, D. M., & Hernandez, A. E. (2015). Dietary
and activity correlates of sugar-sweetened beverage
consumption among adolescents. Pediatrics, 135(3),
543-551. https://doi.org/10.1542/peds.2014-2110
Singh, A., &Kaur, P. (2021). Mobile phone usage and
eating behaviors among primary school children: A
cross-sectional study. Indian Journal of Public Health,
65(2),145-150.https://doi.org/10.4103/ijph.1JPH_5
67_20

Swathi, L., &Madumitha, S. (2024). Impact of media
on food choices among school going children.

22.

23.

24,

International Journal of Creative Research Thoughts,
12(7).

The healthfulness of children’s meals when multiple
media and electronic devices are present during
mealtime. (2021). ScienceDirect. https://www.science
direct.com/science/article/abs/pii/S0195666321
007078

The impact of digital screen time on dietary habits and
physical activity among children and adolescents.
(2021). PMC. https://pmc.ncbi.nim.nih.gov/articles/
PMC9317201/

World Health Organization. (2021). Guidelines on
physical activity, sedentary behavior and sleep for
children under 5 years of age. WHO. https://
www.who.int

als als als als als ats als als als ats als als oty
T4 TS O4S T G4 F§S o O§S 4 o 9§ S o4e

www .nssresearchjournal.com

Page 36



RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

I—K Noveen Shodh Sansar (An Internationol Refereed/ Peer Review Multidisciplinary Research Journal)
I July to September 2025, E-Journal, V ol. I, Issue LI (51), I1SO 9001:2015 - E2024049304 (QMS)

Study of Impact Over Environment Air Quality
and Side Products Due to Recycling of Tyres

Akhilesh Chandra V erma™

als
o

Department of Chemistry , Govt. Naveen College, Kui-Kukdur , Kabirdham (C.G .) INDIA

Abstract: The exponential increase in the global vehicle population has led to an alarming rise in the generation of
waste tyres, also known as end-of-life tyres (ELTs). Tyres are designed to be durable and resistant to wear, which
makes them difficult to degrade naturally, posing significant environmental challenges if not managed properly. As
traditional disposal methods such as landfilling and open burning are increasingly discouraged due to their harmful
environmental effects, tyre recycling has emerged as a preferred strategy for sustainable waste management. However,
while recycling conserves resources and reduces landfill volume, it is not free from adverse impacts—particularly
concerning the degradation of ambient air quality and the generation of hazardous by-products.

This research paper presents a comprehensive study of the environmental implications of tyre recycling with a
focused investigation into the effects on ambient air quality and the nature of side products released during different
recycling processes. Field data were collected from three distinct types of tyre recycling facilities in India employing
mechanical shredding, cryogenic grinding, and pyrolysis technologies. Using a combination of on-site air sampling,
laboratory-based chemical analysis, and data modeling, we examined key pollutants such as particulate matter (PM2.5
and PM10), volatile organic compounds (VOCS), sulfur oxides (SOx), nitrogen oxides (NOx), and polycyclic aromatic
hydrocarbons (PAHS). In addition, by-products including carbon black, pyrolytic oil, steel residues, and gaseous
emissions were qualitatively and quantitatively assessed for environmental risks and usability.

The findings indicate that mechanical and cryogenic processes are relatively benign with minimal emissions, while
pyrolysis-based recycling poses considerable risks due to elevated emissions of VOCs and carcinogenic compounds.
Specifically, pyrolysis operations recorded PM2.5 and PM10 levels exceeding National Ambient Air Quality Standards
(NAAQS) by 65-90%, and VOC concentrations that surpassed WHO guidelines. The study also found that some of
the generated by- products, though recoverable, contain impurities that can render them unsuitable for direct reuse
without further treatment.

This research underscores the need for stringent monitoring protocols, environmentally-sound recycling technologies,

and policy frameworks to mitigate the environmental impacts of tyre recycling operations. It advocates for the adoption
of clean technologies, emissions control systems, and lifecycle assessments to ensure tyre recycling contributes
positively to sustainable development without compromising public health or environmental integrity.
Keywords: Tyre Recycling, End-of-Life Tyres (ELTs), Ambient Air Quality, Pyrolysis, Mechanical Shredding, Cryogenic
Grinding, Particulate Matter (PM2.5, PM10), Volatile Organic Compounds (VOCSs), Polycyclic Aromatic Hydrocarbons
(PAHSs), Carbon Black, Pyrolytic Oil, Environmental Impact, Recycling Emissions, Sustainable Waste Management,
Airborne Toxins.

Introduction - The global rise in automobile usage has various additives, are highly durable, making their

contributed significantly to an unprecedented increase in
the generation of end-of-life tyres (ELTs). According to
estimates by the World Business Council for Sustainable
Development (WBCSD), over one billion tyres reach the
end of their useful life each year globally. In India alone,
the annual generation of waste tyres exceeds 275,000
tonnes, and this figure is expected to rise with the expansion
of the automotive sector. Tyres, made primarily of synthetic
rubber, natural rubber, carbon black, steel, nylon, and

decomposition in the natural environment extremely slow—
taking up to hundreds of years. Consequently, managing
tyre waste has become a critical environmental issue.
Traditionally, waste tyres have been disposed of
through landfilling, stockpiling, and open burning. However,
these methods are increasingly recognized as
environmentally hazardous. Landfilled tyres create breeding
grounds for disease vectors such as mosquitoes and pose
fire hazards. Open burning releases toxic gases, including
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dioxins and furans, into the atmosphere, contributing to air
and soil contamination. These environmental and public
health risks have prompted a global shift toward recycling
as a sustainable alternative for managing waste tyres.

Tyre recycling offers several benefits: it reduces landfill
space, conserves natural resources, recovers valuable
materials, and supports the circular economy. However,
recycling is not without its challenges. Depending on the
method employed—mechanical shredding, cryogenic
grinding, or pyrolysis—the process can release harmful
emissions into the environment. Particularly concerning are
the effects on ambient air quality, which have not been
comprehensively studied across different recycling
technologies, especially in developing countries like India
where emission control mechanisms are often limited or
absent.

Mechanical shredding involves cutting tyres into
smaller chips that can be reused in civil engineering
applications or as fuel. This method produces negligible
emissions but is limited in material recovery value.
Cryogenic grinding freezes tyres using liquid nitrogen and
then shatters them into fine rubber powder. It is clean but
cost-intensive. Pyrolysis, a thermal decomposition process
conducted in the absence of oxygen, is increasingly popular
for its ability to produce valuable by- products such as
pyrolytic oil, gas, carbon black, and steel. However, it is
also the most emission- intensive method. Studies have
reported the release of polycyclic aromatic hydrocarbons
(PAHS), volatile organic compounds (VOCS), sulfur oxides
(SOx), nitrogen oxides (NOx), and other airborne toxins
during pyrolysis.

Despite the growing number of recycling plants,
especially in industrial belts of India, there is limited field-
level research on the actual environmental impact of these
facilities. Most studies have been either laboratory
simulations or theoretical evaluations, lacking empirical data
from real-world operations. Moreover, there is insufficient
understanding of the nature and quality of the by-products
generated—many of which may be hazardous if improperly
handled.

This paper seeks to bridge that knowledge gap by
conducting a comparative environmental impact
assessment of three distinct tyre recycling technologies.
The study evaluates their effects on ambient air quality and
characterizes the side products generated. Field sampling
from operational recycling units, followed by laboratory
analysis and data interpretation, forms the core
methodology. The research also examines the alignment
of emissions with established environmental standards such
as those by the National Ambient Air Quality Standards
(NAAQS) and the World Health Organization (WHO).

The ultimate goal of this research is to provide a
scientific foundation for policymakers, industrial
stakeholders, and environmental agencies to make
informed decisions about the adoption, regulation, and

improvement of tyre recycling technologies. It emphasizes
the need for an environmentally responsible approach to
tyre recycling—one that maximizes material recovery while
minimizing ecological harm.

Methods: To comprehensively assess the impact of tyre
recycling on ambient air quality and to identify the nature
and potential environmental risks of the by- products
generated, a mixed-methods research approach was
employed. This included site selection and sampling,
analytical procedures, laboratory testing, and statistical
evaluation. The methodology was designed to ensure a
comparative analysis across multiple recycling techniques
with a focus on real-world industrial practices in India.

A. Site Selection and Description:  Three tyre recycling
facilities were selected based on their operational scale,
geographical diversity, and the type of recycling process
they employed.

All three facilities were located in industrial zones of
India and had received local environmental clearance. The
selected sites were:

Facility A: Mechanical Shredding Unit (Ahmedabad,
Guijarat): This unit employs industrial-grade shredders to
reduce waste tyres into rubber chips and strips for use in
rubber mats, sports turfs, and road fillers.

Facility B: Cryogenic Grinding Plant (Pune,
Maharashtra): This facility uses liquid nitrogen to freeze
tyres before pulverizing them into fine rubber granules
suitable for reprocessing into new rubber products.
Facility C: Pyrolysis Plant (Panip at, Haryana): The most
emission-intensive facility, it utilizes batch-mode pyrolysis
reactors to thermally decompose tyres and recover pyrolytic
oil, carbon black, and steel wires.

Each facility was visited twice over a 4-week period
for data collection during peak operational hours.

B. Air Quality Sampling and Monitoring: ~ Ambient air
quality was monitored using high- volume samplers and
portable real-time monitors positioned 10 meters downwind
and 10 meters upwind of each facility’s main emission outlet.
Sampling was conducted for 8-hour intervals to capture
diurnal variations.

Measured Pollut ants Included:

Particulate Matter (PM2.5, PM10) — Measured using
Gravimetric Sampler (Envirotech APM 550)

Volatile Organic Compounds (VOCs) — Captured using
sorbent tubes and analyzed via GC-MS (Gas
Chromatography-Mass Spectrometry)

Sulfur Oxides (SOx) and Nitrogen Oxides (NOx) —
Monitored using portable gas analyzers (Testo 350XL)
Carbon Monoxide (CO) and Carbon Dioxide (CO,) —
Measured with NDIR- based multi-gas meters (Aeroqual
Series 500)

Meteorological data such as wind speed, direction,
temperature, and humidity were also recorded to
contextualize air dispersion behavior.

C. Sampling of By-Product s: In addition to air
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monitoring, samples of solid and liquid by-products were

collected from each facility:

Mechanical Facility: Shredded rubber chips and extracted

steel wires.

Cryogenic Facility: Fine rubber granules and residual

frost-contaminated waste.

Pyrolysis Facility:  Pyrolytic oil, carbon black powder,

condensed gases, and steel wire residues.

Each sample was labeled, sealed, and transported under

standardized conditions to a certified environmental

laboratory for further analysis.

D. Laboratory Analysis of By-Product s: By-products

were tested for their physical and chemical properties to

evaluate their usability and potential hazards:

Carbon Black was analyzed for heavy metal contamination

using Inductively Coupled Plasma Mass Spectrometry (ICP-

MS).

Pyrolytic Oil underwent flash point, viscosity, and

hydrocarbon content tests using ASTM D86 and ASTM

D445 protocaols.

Rubber Granules and Chip s were checked for leachable

toxic compounds using the Toxicity Characteristic Leaching

Procedure (TCLP).

Steel Residues were magnetically separated and tested

for structural integrity and coating contamination.

E. DataAnalysis and Comp arison

All collected data were digitized and processed using

statistical software tools:

SPSS 27.0 for descriptive statistics and standard deviation

analysis.

MATLAB R2022b for trend plotting and regression

modeling.

GIS Tools for spatial air pollution mapping near each facility.

The pollutant concentrations were compared against

benchmark standards from:

1. National Ambient Air Quality Standards (NAAQS —
CPCB, India)

2. World Health Organization (WHO) Ambient Air Quality
Guidelines

3. US EPAHazardous Air Pollutants (HAPs) thresholds
The data were further analyzed to determine emission

intensity per tonne of tyre processed, enabling a direct

comparison between recycling methods.

E. Ethical and Environment al Compliance: Prior

permissions were obtained from the facility operators and

local environmental boards. All sampling was conducted in

accordance with CPCB protocols, ensuring minimal

disruption to ongoing operations and safety for researchers.

Laboratory testing followed ISO/IEC 17025 standards.

Results And Discussion: This section presents the

comparative analysis of data collected from three tyre

recycling facilities employing mechanical shredding,

cryogenic grinding, and pyrolysis. The results are discussed

under two primary themes: (i) Impact on Ambient Air Quality,

and (ii) Nature and Environmental Implications of By-

products. Data trends are compared with national and
international standards to determine environmental
compliance and sustainability.

A.  Ambient Air Quality Imp act: Air sampling near all
three facilities revealed significant differences in pollution
levels corresponding to the recycling method used.
Particulate Matter (PM2.5 and PM10)

Mechanical Shredding (Facility A): PM2.5 and PM10
concentrations were recorded at 45 pg/ms3 and 75 pg/ms,
respectively—within acceptable NAAQS limits (60 pg/m3
for PM2.5 and 100 pg/ms3 for PM10). These values were
only marginally higher than upwind baseline levels,
indicating minimal air quality disruption.

Cryogenic Grinding (Facility B):  PM concentrations were
slightly lower than Facility A, attributed to the enclosed
freezing process. PM2.5 was 38 pg/ms3, and PM10 was 66
pa/m3, showing efficient dust containment.

Pyrolysis (Facility C):  Exhibited significantly elevated PM
levels. PM2.5 was 102 pg/m3 and PM10 reached 190 pg/
m3, both exceeding NAAQS thresholds by 70-90%. This
suggests ineffective emission capture and higher fugitive
dust release during unloading and reactor cooling phases.
2. Volatile Organic Compounds (VOCSs)

Facility A & B: VOC levels remained below 0.5 ppm, well
within the WHO safe limit of 1 ppm. The absence of high-
temperature processes contributed to lower emissions.
Facility C (Pyrolysis): VOC levels averaged 2.4 ppm, with
peaks up to 3.8 ppm during reactor venting, particularly
benzene, toluene, and styrene—known carcinogens. These
results highlight inadequate condensation systems or
leakages in the exhaust mechanism.

3. Other Gaseous Emissions (SOx, NOx, CO

Pollut ant | Facility A | Facility B |Facility C | NAAQS
Limit
SOx 8 pg/m3 | 6 pg/ms 48 pg/m3 | 80 pg/ms3
NOx 14 pg/m3 | 12 pg/m3 | 60 pg/m3 | 80 pg/m?3
(6{0) 0.3ppm | 0.2 ppm 1.5 ppm 2.0 ppm

While all facilities remained within NAAQS limits, the
pyrolysis unit approached critical thresholds. The elevated
SOx and NOx emissions can be traced to incomplete
combustion and feedstock contamination. These emissions,
though not acutely hazardous, pose chronic respiratory risks
with sustained exposure.

Polycyclic Aromatic Hydrocarbons (P AHS): PAHs were
detectable only at Facility C , with concentrations of
benzo[a]pyrene (BaP) reaching 2.1 ng/m?, which exceeds
the European guideline value of 1.0 ng/m3. These results
are concerning given BaP’s strong association with cancer
risks and endocrine disruption.

Analysis of By-product s Mechanical and Cryogenic
Output s

1. Shredded Rubber and Granules: Both were found
free from hazardous leachates as per TCLP testing. Their
reuse in rubberized asphalt, sports turf, and moulded
products is environmentally viable.
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2. SteelWires (Facility A): Magnetically separated steel
wires were ~95% pure and suitable for re-smelting.

3. Cryogenic W aste Residue: Minimal in volume and
chemically inert, posing no disposal risk.

Pyrolysis By-product s

1. Pyrolytic Oil: High in calorific value (~9800 kcal/kg)
but contained 1.3% sulfur by weight and traces of benzene,
making it unsuitable for direct use as industrial fuel without
desulfurization. Flash point tests (ASTM D92) revealed a
low safety margin (~42°C).

2. Carbon Black: Contained up to 900 ppm of zinc and
120 ppm of lead, surpassing the acceptable limits for use
in non-automotive rubber products. Requires purification
before reuse.

3. Condensed Gases: Consisted largely of methane,
ethane, and traces of hydrogen sulfide (H, S). Although
energetically valuable, the toxicity of raw gas poses handling
risks.

4. Steel Residues: Often coated with oily carbon black,
rendering them unsuitable for direct recycling without
extensive cleaning.

Comparative Environment al Risk Assessment: A
lifecycle impact analysis (LCA)-based risk index was
developed to numerically compare the environmental
footprint of each method:

Method Air By- Overall
Pollution | product Risk
Index Hazard Score
(0-10) Index(0-10)

Mechanical | 2.1 15 3.6(Low)

Cryogenic 1.7 2.0 3.7(Low)

Pyrolysis 7.8 6.5 14.3(High)

The pyrolysis process, while material-efficient, presents

significant environmental and health hazards due to air

pollution and toxic by-products, warranting stricter regulation

and technology upgrades.

Discussion and Interpret ation: The results validate that

while tyre recycling is a necessary strategy for waste

management, the choice of recycling technology critically

determines the environmental outcomes. Mechanical and

cryogenic methods are safer, though limited in value

recovery. Pyrolysis offers higher resource recovery but at

the cost of air quality and public health risks.

Key gaps identified include:

1. Lack of emission control technologies in small-scale
pyrolysis units.

2. Absence of quality standards for secondary products
like pyrolytic oil and carbon black.

3. Inadequate regulatory oversight and environmental
auditing.

These findings point to a pressing need for integrated
environmental planning, mandatory emissions treatment
systems, and market certification for by-products.
Conclusion: This study systematically investigated the
environmental implications of three predominant tyre

recycling technigues—mechanical shredding, cryogenic
grinding, and pyrolysis—with a particular focus on their
impact on ambient air quality and the nature of their by-
products. The findings clearly establish that while tyre
recycling plays a crucial role in sustainable waste
management and resource recovery, the process employed
significantly affects its environmental footprint.

Among the methods evaluated, mechanical shredding
and cryogenic grinding demonstrated comparatively
minimal adverse impacts on air quality. Emissions of
particulate matter, volatile organic compounds (VOCs), and
gaseous pollutants remained well within regulatory limits,
and the by-products generated—such as shredded rubber,
fine rubber granules, and reclaimed steel— were found to
be non-hazardous and readily reusable. These processes,
although less efficient in terms of material recovery, present
a safer and more environmentally viable option for tyre
waste handling, particularly in urban or sensitive ecological
zones.

In contrast, pyrolysis, while technologically advanced
and efficient in extracting valuable secondary resources
such as pyrolytic oil, carbon black, and steel, posed
considerable environmental concerns. The process emitted
elevated levels of PM2.5, PM10, VOCs, and polycyclic
aromatic hydrocarbons (PAHSs), often exceeding national
and international air quality standards. Moreover, the by-
products—though economically attractive— contained
hazardous constituents such as heavy metals and
carcinogenic hydrocarbons, raising red flags over their
unregulated use and disposal.

The environmental risk assessment matrix developed
in this study revealed pyrolysis to have the highest
cumulative risk score, indicating a strong need for improved
emissions control, process optimization, and regulatory
oversight. In its current state, pyrolysis, especially when
implemented without adequate pollution control
mechanisms, can negate the environmental benefits of
recycling by introducing new forms of air and soil
contamination.

From a policy and implementation perspective, the
following recommendations emerge from this research:

1. Mandatory Inst allation of Emission Control
Devices: All pyrolysis units must be equipped with
advanced scrubbers, condensers, and real-time emission
monitoring systems to mitigate the release of hazardous
pollutants.

2. Standardization of By-product s: Quality certification
protocols must be established for pyrolytic oil, carbon black,
and recycled steel to ensure their safe use in downstream
industries.

3. Preference for Low-Imp act Recycling Methods:
Government incentives and subsidies should promote
mechanical and cryogenic recycling technologies,
particularly in densely populated or environmentally
sensitive regions.

www .nssresearchjournal.com

Page 40



RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

ﬁK Noveen Shodh Sansar (An Internationol Refereed/ Peer Review Multidisciplinary Research Journal)

July to September 2025, E-Journal, V ol. I, Issue LI (51), I1SO 9001:2015 - E2024049304 (QMS)

4. Integrated Environment al Auditing: Regular field-

based audits by pollution control boards should be enforced

to assess compliance with air quality standards and waste
handling norms.

5. Public Awareness and Industry T raining:

Stakeholders in the recycling sector must be educated on

the environmental and occupational risks associated with

unregulated recycling practices and trained in safe handling
techniques.

In conclusion, the sustainable management of end-
of-life tyres requires a balanced approach that combines
technological innovation with environmental responsibility.
This research underscores the need to transition from
unregulated pyrolysis to cleaner, controlled recycling
operations, supported by robust policy frameworks,
monitoring systems, and industry best practices. Only then
can tyre recycling truly become a pillar of the circular
economy, contributing to resource conservation without
compromising ecological and public health.
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Abstract: Customer satisfaction has emerged as a critical determinant of success in both online and offline retail
environments. With the rapid growth of e-commerce platforms and the continued relevance of conventional retail
outlets, understanding how consumers perceive and evaluate their shopping experiences is essential. This study
aims to comparatively evaluate customer satisfaction in e-commerce and traditional retail with special reference to the
Ujjain Division. Primary data was collected through structured questionnaires administered to a diverse group of
consumers, while secondary data supported contextual analysis. The study examines factors such as product variety,
pricing, convenience, service quality, trust, and post-purchase experience. Findings reveal differences in satisfaction
drivers across the two modes, with e-commerce favored for convenience and variety, while conventional retail is
valued for personal interaction and trust. The results provide insights for retailers, policymakers, and marketers to
enhance customer-centric strategies and bridge service gaps.

Keywords: Customer Satisfaction, E-Commerce, Conventional Retail, Consumer Behavior, Ujjain Division.

Introduction - Customer satisfaction is a crucial factor
determining the success and sustainability of any business.
With rapid technological advancement, the retail sector in
India has witnessed a significant transformation, where e-
commerce and conventional retail coexist as dominant
modes of shopping. E-commerce platforms have grown
rapidly due to internet penetration, smartphone usage,
digital payment systems, and attractive offers, offering
consumers convenience, variety, and time efficiency.
However, challenges such as delivery delays, lack of
physical product inspection, and trust issues continue to
influence customer satisfaction.

Conversely, conventional retail maintains its relevance,
particularly in semi-urban and rural areas, where consumers
value direct product interaction, personal trust in
shopkeepers, and immediate purchase fulfillment.
Traditional retail shopping is also viewed as a social and
cultural activity in many regions. Yet, it faces challenges of
limited variety, higher operating costs, and restricted
geographical reach compared to online platforms.

The Ujjain Division of Madhya Pradesh presents an
interesting case for studying this phenomenon, as it
combines traditional bazaars with growing digital commerce
adoption. This study aims to compare customer satisfaction
between online and offline shopping modes, identifying the
factors influencing consumer choices and the opportunities
each mode offers for improving service delivery and
customer experience

Review of Literature:

1 National Review:

Ishaan Roy & T anya Sharma (2024), in “A Post-Pandemic
Comparison of Customer Satisfaction in Online vs Physical
Retailing in India”, surveyed 370 respondents across Delhi,
Hyderabad, and Chandigarh. Results showed online
shopping dominated during lockdowns but declined
afterward, while physical stores regained value through
safety and direct interaction. The study concludes that hybrid
models combining digital convenience and offline trust drive
satisfaction post-pandemic

2 International Review:

Chloe Nguyen (2023), in “Post-Pandemic Consumer
Satisfaction in Online vs Physical Shopping in Southeast
Asia”, studied Vietnam, Thailand, and Malaysia through
surveys of 350 respondents. The research showed online
shopping surged during COVID-19 but later declined due
to delays and service issues, while offline stores regained
preference for trust and immediacy. The study concludes
that hybrid retailing—blending safety, speed, and flexibility—
is essential to meet evolving consumer expectations in the
post-pandemic economy.

Objective of the S tudy: To examine the frequency of online
and traditional shopping among consumers.

Hypotheses of the S tudy:

e H_: There is no significant difference in the frequency
of products purchased through online and traditional
shopping methods.
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e H. : Thereis asignificant difference in the frequency of
products purchased through online and traditional shopping
methods.

Research Methodology: The present study follows a
descriptive research design . Primary data was gathered
using structured questionnaires administered to
respondents across the Ujjain Division, encompassing both
urban and semi-urban populations. In total, responses from
420 particip ants were collected for analysis.

Data Analysis T ools: Independent t-test, One-way ANOVA,
Mean, Standard Deviation.

Data Analysis:

Frequency of Online Shopping: The frequency of online
shopping is a critical metric that reflects user engagement,
digital comfort, and reliance on e-commerce platforms. By
analyzing how often respondents from the Ujjain Division
shop online, the study gains valuable insights into behavioral

Interpret ation of Dat a : The table presents the percentage
distribution of frequency-related behavior among a
population of 420 individuals. The highest proportion,
32.14%, corresponds to those who engage in the activity
on a monthly basis. This suggests that for nearly one-third
of the population, the activity is a regular but infrequent
routine.

Frequency of T raditional Shopping: The frequency with
which consumers engage in traditional or in-store shopping
remains a vital aspect of retail behavior analysis. Despite
the growth of online platforms, physical retail still holds
significant importance especially in regions where access,
trust, or habit favors conventional purchasing.

The following data provides insights into how often
respondents from the Ujjain Division rely on traditional
shopping modes and how this behavior correlates with
satisfaction, convenience, and lifestyle preferences.

trends, which in turn affect satisfaction levels and Table 2: Frequency of T raditional Shopping
comparisons with traditional shopping methods. Frequency | Male | Female | Total | Percentage (%)
Table 1: Frequency of Online Shopping Daily 45 50 95 22.62%
Frequency | Male | Female | Total | Percentage (%) Weekly 65 60 125 29.76%

Daily 20 18 38 9.05% Monthly 50 55 105 25.00%
Weekly 50 55 105 25.00% Rarely 30 32 62 14.76%
Monthly 70 65 135 32.14% Never 18 15 33 7.86%

Rarely 45 50 95 22.62% Total 208 | 212 420 100%

Never 23 24 a7 11.19% Graph 3 : Frequency of T raditional Shopping of
Total 208 | 212 420 100% Respondent s
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The table displays the percentage distribution of individuals
based on the frequency of a particular activity within a
population of 420. The largest proportion, 29.76%,
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Participates on a weekly basis, indicating that nearly one-
third of the population engages with the activity regularly,
though not daily.

Testing of Hypothesis:

Result:

1. Frequency (p <0.0001): Highly significant.

2. Interaction (Mode x Frequency): p = 0.0026, significant.
Conclusion: There is a significant interaction effect
between shopping mode and frequency on product choice.
This leads to rejection of the null hypothesis. Consumers
purchase different product types at different frequencies
based on whether they shop online or offline.

Key Findings :

1. Frequency of Online Shopping : Most common
frequency: Monthly (32.14%), Least common: Daily
(9.05%), Never shopped online: 11.19%

2. Frequency of T raditional Shopping : Most common
frequency: Weekly (29.76%), High-frequency shoppers
(daily + weekly): 52.38%, Never use traditional shopping:
7.86%

Suggestions :

1. Retailers should adopt omni-channel strategies,
blending online convenience with offline trust to maximize
customer satisfaction.

2. Digital literacy and secure p ayment awareness
must be promoted to reduce trust gaps and increase online
shopping adoption in Ujjain Division

Conclusion: The study concludes that while e-commerce
offers convenience and variety, traditional retail remains
vital for trust, immediacy, and cultural relevance. Consumer
satisfaction increasingly depends on integrating digital ease
with offline reliability, highlighting the need for hybrid,
customer-centric retail strategies.
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Abstract - Abstract: Ininternational relations, national security is regarded as an important concept. The sovereignty,
territorial integrity has been linked with national security. Traditionally concept of national security has been military in
nature. Since the end of Cold war world is facing security risk from non traditional areas. Today as the world is
becoming more interconnected so are our security threats. This paper discusses two emerging threats to national

Keywords: National security, Non Traditional, Globalisation,Environmental security, Human Security.

Introduction - The phrase “national security” consists of
two components: nation and security. In assessing the
historical context, it is essential to analyse the terminology
meticulously concerning its historical and philosophical
underpinningst. Security is a more nuanced and antiquated
idea when considered at the human level compared to its
national counterpart. Security denotes a state of being free
from danger and fear. It is a transitory psychological
condition that engenders a sense of assurance. The
concept of nation-state emerged from the Treaty of
Westphalia2. After the treaty of Westphalia, the world
became structured around the sacrosanct boundaries which
were gradually engulfed in obsessive nationalism. External
forces have posed a threat to national security since ancient
times. Typically, it was an assault perpetrated by a foreign
nation. Consequently, the country’s survival and existence
were inextricably linked to the security of its borders.
Therefore, since primordial times to the present, states have
prioritised the expansion of their military capabilities in both
guantitative and qualitative terms. The definition of security
was traditionally confined to a military aspect of inter-state
relations. However, the key concept of security is no longer
limited to the state and its ability to defend against external
military threats; it increasingly encompasses societies and
human associations as well. The notion of national security
changed after the end of the Cold War. According to Barry
Buzan, ‘security is taken to be about the pursuit of freedom
from threat and the ability of states and societies to maintain
their independent identity and their functional integrity
against forces of change, which they see as hostile. The
bottom line of security is survival®. This definition has
broadened the perspective of security. Consequently,
concerns such as infectious diseases, environmental
degradation, drug trafficking, human smuggling, cybercrime

and related challenges are being examined in academic
circles as urgent concerns with security implications. These
non-military issues are classified in the security studies
literature as non-traditional security challenges.*

Non-traditional security challenges engender unease

for a sovereign state and its community at large. There are
numerous non traditional threats to the security of a country.
These threats become dangerous and complicated at the
same time because of highly intricate global network
established by modern communication, transportation, and
information technology, encompassing both transnational
and non-state entities.
Environment al Security : One of the biggest threats that
is looming over whole mankind is from the very environment
that surrounds us all. The misconception that nation states
are threatened by the military might of the neighbouring
countries is now waning away. Existence of countries like
Maldives, Tuvalu, Marshall Island are at stake because of
the rising sea levels due to climate change. Therefore, today
environment is regarded as the biggest security challenge
cutting across all nations.

Intergovernmental Panel on Climate Change (IPCC),
after prolonged and in-depth research came to the
conclusion that ‘anthropogenic activity is contributing to
climate change’.®> The planet is experiencing rising
temperatures chiefly due to the repercussions of industrial
production and agricultural methods, deforestation, and
industrial emissions, which emit humerous gases—
especially carbon dioxide, methane, nitrous oxide, and
water vapor—into the atmosphere. These gases capture
thermal energy from the sun that would otherwise dissipate
into space®. This phenomenon is referred to as the
greenhouse effect. Because of this, temperatures all across
the world have shot up by substantially since the late 19th
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century, with the most recent decades exhibiting scorching
rates that have never been seen before. This process has
been accountable for an extensive range of ecological
repercussions, such as the thawing of glaciers and ice at
the poles, the upward movement of sea levels, the
occurrence of heatwaves that are more frequent and
intense, the alteration of rainfall patterns, and the
occurrence of extreme weather events such as floods,
droughts, and wildfires. Additionally, because of global
warming, ecosystems are deteriorating, biodiversity is under
threat, and there are significant dangers to human health,
agriculture, water security, and economic stability. Despite
the fact that it is a worldwide problem, its effects are not
uniform. Vulnerable populations and poor countries
frequently face the most severe consequences, despite the
fact that they are the ones that contribute the least to the
problem.

In terms of national security, these environmental
concerns are non-traditional and cross-border risks that
threaten a country. It will be difficult to bring this issue under
control via traditional military or political methods. For
example, climate change is a cause to increasing sea levels,
severe weather, and extended droughts, all of which have
the potential to relocate communities, inflict damage to vital
structures, and decrease the availability of water and food.
These kinds of upheavals can result in financial difficulties,
instability in society, and massive migration, each of which
put an impact on the power of a nation to preserve its stability
and carry out its administration. In places like South Sudan
in Africa, the stress caused by the environment has
intensified the ethnic tensions that were already present,
leading to rivalry over limited resources that ultimately
resulted in armed war.

Global problems require global solutions. The problem
of environmental security cannot be tackled by individual
countries at their level. Therefore, United Nations has come
to play an important role. The passage of the United Nations
Framework Convention on Climate Change (UNFCCC) in
1992 is credited with marking the beginning of climate
change’s recognition as a major global environmental
concern. The first conference was United Nations
Conference on Environment and Development (UNCED)
popularly known as the Earth summit. It institutionalised
sustainable development as global agenda.Later, the
UNFCCC came up with the Kyoto Protocol which set legally
binding emission reduction targets for developed countries.
The important outcome was the Paris agreement which
was a a legally binding international treaty under the
UNFCCC. It adopted a bottom-up approach. All the nations
are required to show progress overtime and no uniform
targets have been set. The countries are required to report
regularly on their emissions and progress.

Human Security : Amartya Sen in an interview to the
newspaper, the Hindu said that if we are speaking of
security, it has to be human security’. It is a recent

development to the threats to national security. The concept
of human security is very different from the traditional
concept of national security, where state was the primary
actor and threats were external. Protection of territorial
integrity and sovereignty were accorded primacy. Whereas,
in human security focus is the security of the individual.
During the 1990s, particularly after the conclusion of the
Cold War, it became abundantly evident that the
conventional notion of security was unable to accommodate
human welfare, particularly the liberation of disadvantaged
groups, marginalised sectors, and poor people. After some
consideration, it was determined that the approach to
human rights ought to be strengthened by the
implementation of developmental measures and the
protection of people all over the world. For the sake of
national, regional, and global stability, it was abundantly
evident that human security, also known as security that is
centred on people, is absolutely necessary. The Human
Development Report that was published by the United
Nations Development Program in 1994 is considered a
significant milestone because it brought attention to the
necessity of “human security” in order to combat global
insecurities that plague individuals, particularly those who
are poor, marginalised, and disadvantaged.

In terms of the implementation of human security, the
approval of resolution 66/290 by the General Assembly® on
September 10, 2012 was a key milestone. It is the right of
individuals to live their lives in freedom and dignity, free
from destitution and hopelessness. In order to provide
human security, it is necessary to implement solutions that
are prevention-oriented, broad, specific to the situation, and
focused on people. These responses should increase the
protection and empowerment of all individuals and
communities. The concept of human security is so wide
that it encompasses almost all kinds securities which are
faced by mankind.

In certain circumstances, errors in human security can
pose significant dangers to the functioning of the national
security system. When the fundamental requirements and
rights of individuals are disregarded, it can result in
widespread dissatisfaction, civil strife, radicalisation, and
occasionally armed conflicts. These fundamental
necessities and rights include the right to food, medical care,
schooling, housing, security, and liberty. As an illustration,
conditions such as severe inequality, poverty, and
unemployment can serve as a breeding ground for the
growth of insurgent groups or extremist beliefs, which in
turn pose a threat to the internal security of a state. In these
kinds of situations, the deterioration of human security
affects social cohesiveness, undermines the legitimacy of
the state, and has the potential to escalate into more
significant national crises. It is therefore vital for
governments to implement policies that are centred on
people in order to maintain both state and social resilience.
Neglecting human security concerns can directly affect
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national security, which is why it is essential for governments
to embrace such policies.In order to deal with the problem,
the UN has created the Human Security Unit within the UN
Office for the Coordination of Humanitarian Affairs to
mainstream the human security approach.
Conclusion: Globalisation along with information
technology revolution made borders meaningless.
Globalisation meant free movement of people, capital,
goods and services across the world. Communication
revolution brought the world closer. As the borders started
becoming meaningless, new threats to security started
emerging. Thus, a non-traditional concept of security
developed which was very different from traditional concept.
In the non-traditional concept alongside the border other
challenges came to be recognised as security threat.

There is urgent need for worldwide collaboration to
reduce emissions of greenhouse gases, shift to renewable
energy sources, and adopt climate adaptation and mitigation
techniques is something that must be addressed in order
to address the issue of environmental security. This problem
cannot be solved by a single country. Several attempts have
been made to ensure environmental security like the Earth
Summit, Kyoto protocol, Paris conference on climate
change. World is divided between developed and
developing countries over the issue of environment. Still
much needs to done.

Today there is urgent need to redefine the concept of
national security. The state centric view of security should
be replaced by the individual centric view of security. It is

the human life that matters. Human security is today an
important aspect of national security. This concept is closely
connected with the idea of human rights and sustainable
development and encompasses all those aspects which
are connected with secure life of an individual. It highlights
the fundamental causes of insecurity, including disparity,
inadequate administration, and absence of availability of
vital amenities. It becomes the duty of the government to
address these issues. Once the issue of human security is
addressed world would become a better place to live.
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FIR far S 31 U9 9T 390 B ATlor B 9! B WU H TH
IATHYS B TR el Bt Wit &5 & urafres fafderansit &
3IeJRY AT LAMel HAATUT B FSTAT Sl §U SToRATHIG Bt AGHTIIEAT
& ATy wee fAERT B0 &g TR, SoR, Hisd, ATsyed, ATt
M, Aesd & Asfera Fentera g R, srRfemad va fafde
ARG BRIGHT BT TATSTel B STERABAT SGTo! BT TRITA fdsa
SR WRfes et @Rt urifera faqeft wfes Fdeor va uma
forsaut & amem R URfes fIerT & o Aawmsiicns Ul § &1
T IR A el I B a9 AT B

TH 37 &5 Bt 3R TIR-UAR B ILABAT &, it areft
B ATAS T9MA Bt 3t B HROT 3uferd 3§ 7 3N gl
STENATIT TP B WRicap! B B B B T=ft AHTa=T
TS ST ABAT R

TR TR Ufea! &t MicATast & ATY-ATY IoT Tfedt
B 3t B &1 T=ITH Far F= st AERE yHUr SA-
gdarrgur, Efdser, fora wmsforeT 3n1fe o3 wRimAT Bt 3rde sifdraf
& 37 B gl FUTH R ARG HAUT ST STTeAT 3iferS
Iureft gieftl sRRTEYR foret oft st aruaTs w1dt 71 foret & faemmar
WRfest 53 & {39 ngca T@ar Bl

RRIER e & FuRhsg sefdtar va snearfens wfes zua
3ve fETRie R Aplae Teaa & ford oet o B foret &
FfaERT A JE} Bt FaT uRe e gt 2l T8f IR ueTsey ufest
Ut R O 9R UAeph! BT ITATSTHeT SafT 8T 2l sfaer, e va
ST AXPA § R oot Tt SARBAT & o T8 Wt raeTar

aTaT &5 31 AT FTHfer &1 utae dc foret & enfife wfest Furert &
a9y mgea Twar B, forAds 3ideld Belt &1 ST e, AThd
gTe, ASAYR, THRMETE TS T FR R URis enfifes &2
$AS AT € {7 B sRIRAEYR, sMicelta, STsaRT, B, AW §
Rera uefea zoat o1 oft wRfeat R ymor fdsam Srar g1 I8t Rad
STt AT, I, HfR 3R enfifes Termst srust srfenT 3k
3TRa & ford Ui & aeT wfeet STy UT T oG a1 g3 2
YR fSret 1 rafea glet are! 3o a1at THar 8 aem g9
AT € R, ER, AHdRaT 3N ARG AT 9ft mrpfas wa A
$A HaRe T 3rueit Ageayquf ffat feram & 71 537 fot &1 maed
TTStfeargTiRics orer A € | R eI ITHS I A UTH 3199V $HD
SNTEBTE A FeTEr 3T THTOT I Bl &l SIECT ATHG IS A UT 59T
ZRT TFTAATA BT AA ST BRot Bt ATABRY et &1 et
B UT T ST It BT ST &, STaT AT Sfe of qTHeT I7oTaTel B
3T AYUT IS FTETOT § 332 31der e T 3rdfur a2 = e
39 UeR Jg! Rud &g enfife Foret 591 8- 91 & Vel 3k
GRIfores Heea &1 qufsr a=a B1 sifar anct ufiésr & siasfa amat
arerT I8 foar sreda wmoftar, enfifes, erfd ardreReT @ #e
Ufeetd el aTeT &, STal, U, AT, TR AGINST Bt TerTer
T B HeIUGYT BT RIRATYR foTdT T Ieuraet & maer & sraroft
Tl T &1 TAT STge T Bt B BROT &5 I § B3 YR
firer et faemmer 8 Are € I8t R IeuTfed St SiTet aTet 3R F1et
1 391 & faférg ot & forfa fasen ST gl sRRiggR neame e &
STIETYR FHHTST BT TS HIST 7, orAsT HemRiferd grarery sRREYR
IR F w7
faeRwor- RR¥EYR e ot e & uras ac R AT IPfas

www .nssresearchjournal.com

Page 54



RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

I-IK Noveen Shodh Sansar (An Internationol Refereed/ Peer Review Multidisciplinary Research Journal)

July to September 2025, E-Journal, V ol. I, Issue LI (51), I1SO 9001:2015 - E2024049304 (QMS)

Jaar A AuA & B, Fal dfwle, enfie, smeanfens oz
T e WU A AP U fIemTet 31 UTHT0T STt A a2 TRIfOTS,
ATdaTEe, sTisael, SAS (FRIST QAT ), IAIAT HATH § BiaA
3fTeteTst & Aaferd agcayqut Teaait &1 Ueisr ®U A ATelt 7§
3R &1 9w T e VTR ERIeR & Ul STerATTey & f3dy
3T I8 B Ufeet & efteamior A 5 9]~ et H wiopferas fafdraran
sfter, o1 3Tk STeRIA 1 foret & S5ums & BRA Stet et &t
T 31 € weikm Bl ot Rera erraetta, uddia, st et
TG9T U9 AGTeft HToT Wfeat & ford amewur & gpfae 9 -er B
Tgt Ry wfeat zeett &t moefis Jwar wiest @t smsft ami?
3N Bell 51 TRARAEYR foret & TaTidd &t aTett et Bt S
B TALRTY IR & Tfed! & HIg ot &l TaT &t- 9t
ghearmeft, Sotet &, Us-Ttelt T gevafedt o1 Jar TR owe §
BIBT BT ASTAT &l TRRIEYR o7t S Wipfarss Fawu A s
Tl AT FUTeT Bt ATABRY foTFTTRAR B: -

eft 7ER Fier- ef 78R (38Ts) sMRarT & 27 .1t e AAYsT
udd &t acrect § Red mTgfae Aled 3 $RYR WUlte U 7, STl
UTtet B3R U et I 3T HUT 5o & 3R Ufesst Bt 3rustt 3R
3B B §l ATYST S HEA HIST A Uda T AHTaTr TRt U R
TGt MR A e BT formfor St Bl &t a6t § Reoad s &t &
el GBR BET STAT 8, STaf Ieit oTal & JaT o3 oY fFener serrfsr
& bR Rera fera #fr qor smem urfler srftt & auias &t
f ATER BT &, S Frgeftar Tt 3eaTeis Sft FRT Srueft
TSTd AT & o1 o oMl et G8R & UTpfed Aled & AT &
T N gt 1 Bt & WU H Ugrst ur sii's I3 &b ISTHE e
& 3radu g, forer & & v sTisrett & Aaer & maferd fagdt &
3IAR TG ST S IGH BT TIof § o1 IR IR Fierst T IASD geat
A et & TGt B Bt A g FUeA AT 1GER & o1y A Taferd gl s
TET TR S AHY ATAUTH B ERATAL, TGt BT UATE, AT FIT
A Ul & WU T ITH U STdT 8, STal 3ol H STt @t 3rferasar
Bl A Wfed! GRT AT ToTlel Bt 1 3iTeis oft form s 1 ug
nsf @t gofrar & BRUT T&l Ufea! Bt awar Hfid w7, oret
Ugde & ford AIeT Bt 79 S qTET BT ABRT ofall UST 8l

Biter SaeyR (A T) - sTRanT & wersrer 23 fF.ft. @
FTTa SITH HIEUTe! SIS & Tola e Red BT STaeTyR 3rdeft
fereTRRie va uefae fAdudrart & arur &5 fady & ve ugm
fUesfores Faie & WU § 1T ST 8| AAYST Udd B TSNS aTfet
3R et @16t de W Red 7 ¥ua oy o1at § suett Sen
Tl & ford Ui o, foRTesT SuiteT FTsiter ¥R R faegd euras
T 35T ST 81 URfees 218t 31t AR & AT Ugaas o Ieie,
EY, BRI F&Tl T FR-3R B FRAT BT 3TeiG IoTd & 3R
UGpfa Bt 3lie & PP S Uat Bt gYfd B 2l T8 W 31T BT
AN FATTR A STeras} TE & St A IAW §el 2l Iaf fIemmeT 9
YT 91T et AT S RT3 Fobt Uefeet oy & w0 & fFwslia
fasam o 381 % St uefes mosfies e & offa AR 9 neke®

aTffa eIt 1 3imeie o APt fTeT Tl & GRT 8t T8t wfeat
Bt 1T 3ot & ford g1 gfem, foru amser, fRforee o, wRw
fser, Tt FeATSiTaeT 3nfe @ oft AT &t &1 u=w fsarm S
FETE A1 5 oot & v wfess 3ud & w0 § faafid fasar o
TS|

Fasar #fde snarta- wRigyR et & sfhem (shicsita) Yo
e A 15 .11, g2 gt & smeoriea mefas arfedt & dta
Rera siaem enfife wics vore & w0 § renfud & gor 2 T&
UGTd Bt 31ie & AT AerTeteadt BigR Jadt & sefd 8g Y=g -
3 A 31d & 3R UTpfas smeanfens qrarearor & orifd &1 e
B B TE TRIG T STk QTaTaT FTH FRAUTeiS FRITlT
St ot aurerf off 31 ugt Rera wwgdt sion 3w ¥ SeTeeLm
oraRTa Sft ot ‘AR sHe FUTe R SodR BAR du B
o1l 3MM B § TS T P S Fell §3AT &, &1 STONAR UToft T&T 3
TP uResat & Sta Rea o enfife g sneanfens wfes Fua
RfeaHT BT STt 3R MBI BT & 3R I T8l MR Qnifey B
31HT B Bl

e 's e (FEeYR) - SR A FerersT 21 f35.1f1. R amfar
ac W Rud TeTe Ui U §, STal SITsaRT A U gTasT &
U UETT ST AST &l TET A $T G W & U5 16t o1fer 3
et 3, 3R I8t & wigpfares e & 3k sifermamed® gar
B AT faT BT UTaet de, MPfad gRaTet A AR qrararor 3R
QITd T $H T S Ufel feadi & BT § gfeg Bt 2l ftergs
e 1 sft Sfteipsear neRa @1 #fer ua A7 ¥ar 8ft 3msm I8 B
U 3THYUT Beg & w0 & RUd R, A1 € 78 Al 3t auiyfd &
[/ B AT 1T 7, TEl IFd TFRT S AT UTpfas Snenfends
qIATeaR T ST AT g &GTeT ATLSAT H oftel T N T IU db
Ugde 3T HTST GotH 3L 7, WAfdset HTet & et Ui Aled,
Set-5fit enfean, uarfeat @ smitor geayf e sfiagps ugas
W JET BT IRYd TPfad UResy wfedt St AR gFTe T R
JATE 3R o8 Fws refeyfel TTEr St 31 35 & a7t & et R ger
& STl AGTAH Ufest sTded & AT &l

ciarare (Bier §3nR) - RRAFYR sNesia a1l R AWt A
reTersT 12 .1 g7 OR (91%) 15t de iR Red Shetane mrgfas
A A IRGR oftes T ], ST gerel va faend ueert & o A
TE TG B BABE T, FRATEA A 3rTeSIEA &1, M ITATGRT
TS YR TAUUTA T&T 3MTel ITet T ! Bt 37Tt 37 3w ia war
21 Igf IR 35418 A ORER OR 15t B &R BT SToTRT goer &Ry SAT
AhG Udtd ST, SAMC A BICT Y3HTER & 7 A STTeTT ST 8
A IS & IR § vafoid OTeIdTe[AR UTsal of TFTdaTd &1 5
AT T oIt b o, e € AreT favTe Bt Fo Eret & BROT
PTATAR 3 3179 BT ITH S&eT &l 1Tl WRfed & eftepior A T8
TSl BB HEed IWAT 8, STaT 3Tl & 16 Thed! B JOG Ifar
ot onfey Bt R

FreflaTe SreTaTa —aRRiEYR A Fese 47 Bt @ g W
UTA-STSeTYR ASTHTST § BTl AR A &d gu o3 st
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(feeemeiia) & o Rea Uefde ardraRer & AYx% Jevud a
TRfest 7T B STRIQE! JIRIR T B 3idsid 3iTel aTet 37 TUA §
S5t ygrfeat A s Brar e arfier & fiam # 3k oft meiem @
3G B ST 81 BT UTeft BT $RAT TeTeft AT Bt SR A Gzt
A JEAT §, STET UTeft Bt 3TATS 3R FRel & IHRIURT BT IR
JTATERYT U JWG AT forffd BeaT Bl $Ret & SMRAURT IR 3R
ATt A A Fereufa 53 Sta fafderar 3 ford Sufeh weret saret
R ganait & st 7 1T RIS it & eI 8- o Us deit
BT 3BT 3R ForT uResdt & ota Rera a8 1w vas fur gan
I B, St Ut Uffrt & ford v era 3R aren sigea maeTe
BT B TET 3MTel BT IqH FHT JoTs A R S T F 7, 9
HTeTe B Elel aTei! auT $39 STTuUTd & e B 37 3iféres sneds
FeATc § AT € TET BT ASTA AT ITAT FTATIRT U1 et
@1 forgRat & ATy €} % AT TfafAfert Sk - Ardear &fdbera
et UG T B SMNBet 19T & o7 T IePpee 3R TGTed Bl
2
ST UuTat R TR e deg- 5/ A uarda e arett
afeard ura ¥ o1 fomfor Bt 7, S as Bevawy J&f A T8
Tt STfeT UoTR 1TeT A SR €t IR & J&e Ueel § Uaer B ¢
TET 3Te[Un T STATUTAT Bt TTeT Bt Bl TeT Rerd gererat,
Udd SRaAT U STATUTdl & 3Tejun Aled SoTg-ToTg WR JuIfad
B R 37 T TATUTAT B UgdTe Ao T AET FaR TR oTEt &
ure ? fie oft ot Jwar °§ 2l uefess gof uurdat &1 3meie oo
3MTd Bl 3rferapier Steryurd auf & faell T gwet A1ed &d Bl T8l
RRER et § fadwe: w16t amct g uda st & A S
TuTdl BT Al TAS Blol-Dlel B JFUITHT R @ ¢ 3R Upfar
wt FuAT fetiel B2 7€ B Tt & et wuTdt & FEgE e oTdt
IS & ATY cloT B2 T & TR RRIEYR foret & 37a ot sa7 &
B U Tt & wefaref uQer & reeT-3rerer A A 3imet atet
SIeT 3ADT 311G H 3P AdHAD &l STd Bl

TP Ted 3rejad URRUTT Bt 3w gu RRIER forem
ASTET HETHIA 3iaeT BT U 3Gl WRieeT Feret grerr arfed e
f&g ¥ €t & F@1, e o 3F sRE Iaerl R B T7
ST ardet 3ad § w3 yatarvity fargarsit o A8 gU e, o e
Al 7T B WU T wfest Fogl B ST Id Bl T&f Ot aaT T

STSTeTgat Uddl Bt IUIeT § w8t FHdd Y R, O Bl S5efi—sfidt
AoeR erdt, forerds ot § garfda it afyarsit & d1g sa-oa
A TR AgSt & 7T Mfgd B B Tz e Fenforat & ford
JATHHUT BT UYW 55 &, foRIa! 3usft FAffe oer, gt
el va ARGlA® R wfea # gfs &= gu s gy
TYTeT UGTol B!

RRIER 5 B Upfa BT araTe UTH &, TS T§ Y- HTeT
TART 3R A UTgpTaies led 3 T3 2 AT I8! ITpferes Favar o
T, udd, 3R, 3fter, et 3nf B DB WRice gl R 7ot arra
2 3R s 3rag9ffcr UTH B3 B fTeT & 57 FreTl IR a 9 ufeat
T ITISTH FoTT 36T &, fora et Y oot 3y bt oft ofey gyt
2
forswe - forsaa: sRRER o & mpfae wica wue sme
uTpfae A, Sa fifderar 3z era araTaRor & for ufdrs 21
3oT Ul BT faer 3R FeivT o/ & wfest &) sorar 3 &
ngcayul YT foremdsm wfes! Bt ggdt AwAT MR dFAR
Ffaenatt & A1y, RRIER & &1 Tpfas wiea & sifdwr #
3R AT & FBAT R
oo arg et :-

1. fg, s7. gued (2005-06) -HEIATTN BT UTRR TS Ufes,

g St dereel
2. S, 3t SemEe (2010) - URfest ATh s § A, dstferem

BT, 1% el
3. sfiarda, st. AU (2011)- AELIURSY B UAcel el A

arequrneT, frd $f3an U, o3 et
4. Siram, s e va wER, sht Rrdes Rig (20 13) -meamaer

Us ufiaa, erer Baan e voderet 33 fafies a1 feeatt
5. 31gHeoE, 8t IWis (1999)- ‘TR’ Us HTed iy UgdTH,

Hodt BIRE, TRRIERI
6. 3qaT, St SBIATE (2003) - fTeT TRRIFYR sTRam arefta

Td STFYATHY THTe, QMRGT UGBTI
7. T, M TGATE (2001) - ‘TRHE I FHIR FRT G

TSI
8. RRER e sraifear (1972)

9. https://narsinghpur.nic.in/ w=fee Feret/
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arreflor srefarazerndt af2anait &l §fdrast a1 3reaza
(AT w2 & fadu zqai )

sT. AP PAR fearar™

* Here e (arefare) adie WaRiE AN Eae R Tererer, fufar (7.5.) TRa

wu A oft Fem AT

e AR - amftor sreforaven & nfdemsi St YffeT 9gd HEayUl Bl I of Faw BN A AT G5 § S Bt 7, Sfod B,
BIEIS 3TR sl Bt cwend 8ft Bt Bl amftor afame urer: ufar & forg aiaier 3Tk uTeft Jeret, AFst $HaT Bt TR 3
3MMaeTS ST & 97t maeayut ffieT forsmet B, AAmer & ATe &rst SuTe aTer BT A 9t UfvaR &1 Agter SBett B, ot uRaw anféfs

TET TR Bt TS & HiY &5 BT ANoTaTol SGT Sff 6T 7, ST HIRTE HiY S § Aetos 181 &, T8 37Uat ER UR & UTUs Feire,
ST BT ATHTS FeiTatT, e} BT ATHTS FoTTaTt 3MTfS AT F FeToet g2 IITHIUT reforareT Bt IoTgd a1 ! &

TFATaeT - IO Sreforaen HiY wene gt €, 3tk By st &
YR & AATE Aigerafi ot oft aRreR ot Hretert gt 21 arféraier
Py Bref WX 81 2 fored Bat nfEems ast smATett & B2 ureft &
amftor uRarRT & gaw, HiY A SomeT sTedt f B4 &, forA ufar
P AT & Td To1d &, 3R TR0 eR &1 B Bt & &6, T
Toit § vd Bl & B Bt Bl st 1ufeaR St FfY ref 78 et
T 37 URAR Bt BRTE M1 7R UR Tetel ATt ER JNeT A -
UTUS SolTell, ST BT ATHTS FolTell, fedt BT AT FeTTelr 31
BRI & HeTo gl B

aITtor srefoaazen #, Afgemail &r 3gH AT &, TR B BRI A
oo, PiY Bk, 33 Ienter, Yom Iaiter, goff wiffer, mer 3T,
SreTaTstt, afsreaet wiftfar, sRf% wififer, =g va iz, 7sft it 3
TR0 SeaedR BT v W F amftor o smfior srefeawer
3t §i B IeTaT A9pa0T, AHS amivT A & fore smaeas
Bl IBR 3R R-TBR! Forea! B Ao AfgeT3it Bt AAD
FelTat & forg 3R 3iféres Tt wet anfay, arfds 3 arusft gt g
BT UEATH B AP 3R amtor srefogazen # &R siférss Aerersr 3
AD|
Frftor srefezrazen & afgenai &1 AargTer-amftor sreforazen
7 nfgematt & ejffieT agd Hecayuf 31 3 7 Faw HiY R Adfea
511 & BT B! B, Ffed Be] FHGIS TR Tt Bt swaTer off
it | SITHtoT BfEe SRR uftaR & fore $1isTet 3R uTeft Jeret,
TGS FHET Beel AT 316 IHTALAS ST 7 $ft maeayo yfieT
foremrcht 1 3 smaeys orf forerad & -
1. Py - smftorofdeme S, ugurea, 7R arerarett S St
T ggeaquf et foremeht ¥ 3 wAet ot garg, Fers, iR Riamg

SR Bt & it Afdba wu A enfie gt 2

2. B YA - F3 AT ARATE B =TTATAT SR S
grafsreu, R, ders, 3k Tra TAeor 7 9ft B Bt B
3. M-pfY o1 - niEan - s=f FF & fomfor,
uf¥aea, 3Tk wfea & oft & St B

4. T IWHTA - U7 BIRATY 3rvet uRart & forg sieeT,
UTett, 3R $ereT B} ST A, FTAT IR IO BT STHTA B,
3R &R FeTet S Tgeaquf ref weedt B

5. AYFH - arrtor g FmgerRie e & oft g wu A
T et B, S 5 forem, e, SR Fawoar SR gl R oW
Go]

6. UYUTHe- JATHIUT AfEATC 3R Uerst Bt SWHTH Bt B,
SR o s, s, SR gefil 3 g&, 373, 3Tk 3rex ugere Icutat
T IcUTGe BT &, S JeTdb ERT 3R AG@TAT & forg 3T &7 v
ngcayuf Atd 2l

ETAA F I:

1. amitor sreferazen & afgaafi & yfieT & STt

2. amHtor Srefoazed nfgemart & SR &5 Bt SHeTel
amftor srefearazer &t gsaspfdr - amftor srefogazen ve W=t
sreforazen § foamamiior siaa 3 5 Asht a7 -o1ot v TaA
QA R, S 3TTaT @t AT FTISTT b AR b ATEN Bt &l SITHTOT
Sreforazen & $o o1 Wt A R, FB ToIG df $B BiT SATIRY
B E, T P A 3 §YITUR T STTAT B 8l IRA UG H B
at armftor srefouazen oY & smAuTA Fadt WA Bl armtor
Srefozraven § STt syt asf J3T7, 9% 3ifal B & A S5 &
TS IITHIUT Bt AR SaeTSAT3N B aIG3HT Bt IUTSE HIATA B
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amitor sreferazen sifat A st AH 3fefes fasamart ot gerfdt 3
AN AR S ATY-ATY 9 JAH srfafafer onfae gt E o
ASTOTR Td SATUR STTATA A 3T &ieft &l IImfior 7eR W aver sie-
BIC AP Td BN BT A J3 &4 &, afe It af or of o1
i at 3oz 3rUsht 3reiifdeT TeiTel T BIIATSAT BT ATHSAT BIelT
ECIE

arftor srefsrazen § afdemai &t & areft TR - amfior
Srefoaazen & Afdemall Bt &3 dig B AR BT ATHAT BT
Usdr §, forem st ferem 5t oift, Tamey JAanait &t Ht, 3R
AT feara onfie ¥ 59 3ifafis, I8 e &, diar
Icdtse, 3Tk BrRiTee W Icdtsar St amz=att &1 oft Arer Beet
TS Bl amHtoT refevraven ¥ nfganeft & Angw gu WU A fort
forfaa e st & -

1. ordfteft-amfior &1 § sritelt ves vy AR R, foRies BruT
nfgemat B smaeds Fienaft 3R AATerT d% Ugdet § Hidas
BT R, 3R I fUosdt et STet }, 90 37 ufar st Ffaemar
A afRd w2

2. fergn @t wft-smitor Gt & ferem o5t uga wu, SR afgemait
B B3 FATSN § T ot o1&l o B, forass sror afgenait &t
farem 3k Freret fFeTa F 3rEHRN A afrd el UsAT I

3. TR At Y dMt-amfior &1 F Trea Aarait Ht
ot R, forTd BrRuT nfgenstt o 3fa fifdse Swsme 3k wyfar
AaT3it a6 Ugdel § Bfers gt 2l

4. A RAgura-anfior gt 7 alfenet ot amfe
NGHTT BT ATHAT BT USAT &, S b ggat uer, a1et f&rarg, ik
TAHTSA &b ATH W EATY|

5. & fEan itz At sedtsar-amiftor &t & nfemant &t ey,
& 3t It Ictltss &1 ATHeT HeeT usar ?, {5 3o omifis
3R nraIfie WU A FHATe Bar Bl

6. RS R Icdtgar-amftor & § nfgenatt o erizes
WR Icdlesl BT ATHSAT Be1T UsdT 2, forAd Iog B0 Biat § BidalTs
gt B

7. fafta sfser-amfior afdensit & s 3t dzeret
3R Aar3ft a6 UgTe § S3ars gt 7, foRmA Isg anfefe wu A
T el J ST 3Tt Bl
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1. et foreT & sigea dtere fdafid Bt 3 forw ufergror
T3 SiTerT anfEu St userst Riggral R amented &l

2. orgdt uenAd ¥ ursfefar sk IereTRica & frmial &t

HTATIT 7Y Io1T AL B

3. wTEIrEt (PPP Model) 3T Aygerr amenfid afse &t aftfar
T v fietett arféul

4. TSI Hefiarl &t TR st geirg S fory sreTfeast
B UfbATeHS J/U A ST ST A5

3reg aoR ferert 3 RreRe -
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* RS WIS (VAT HifR arean e fyeafeer, I (7.9.) ARG

UFATAAT - JRIGIT Siiasl BT VAT WO § el safs i,
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I aur uferuerfens Stast Seft of gortt @t AmTore Refd
B getreitygof ser e

T NE-UST MYford HRAT AW § Fegraeer A Aaferd
AT, 3nféfas e Fared Aaeht FmRman 1 fasdyor svar g
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BIABION ATSAT3IT B AHAIAIU : b AATOI2ATS A 1R

aroIeadl AR
* gnrereff, wren Mfde gRERA, wTe (FRES) WIRG

GIEst 91ffiapT 3raT Beett TSl B

oty ARTY - 7R B ‘3Meft gforar waT ST B 97 UH Wt “ameft gforar R S BeH- T W YBHY GRT IR gt 7 R
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$O Ugeaft Bt A of A & g smeTet &l orsst A fides
FoIT 916G & (BTH BIolt) BTH BHel ATAT| BIHBTS HGeTT 9SG BT
TRITST UTRIA 5113} &3at o] Higettail & Aa e 1 fasam Sran e gemef
3 AfEetTe ot aTeR forafad wu A 3rfefes 3k samanRres sifafaférat
T 2R TEll Bl STHTON T 9166 31 Rt & fore terier gane
STt doreaTg aTet o1 & o1oft Bl adfHTer AT § HigeT0 er & AT -
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TQTAS, ISTeltia dUT 31eT sATTATRIG &1 F 9t B1ef 53 & 2
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T uRiader 3T E St fb ABRIND 7 & G MR Tt AHRITY
3R oft st R | actaTer § BrRid afdemat B ear & rf S ATT-ATY
BRI B TG 3516l Ul g 3R Gleft & ot 3fRa dretiet
sft faaTe UsaT R S 95 €t B Bl R 37t S AW F WA B
&1 oTEl & STel HfgeTTe sRId o &l AHTfoe faerA ot ufdar i
oft form Teg nfReTTart & JreTaTel B ToR 3iGTl oT&! {5 ST AT
B gfora & 3ot S84 fawT @t uftsan &t Add e & 5w &
SATSIT ST &1 (R & Afgernan ot Rerfar A d«fera Hfafer o areen
2 & et & fArera 1 wfgemnatt 3t sreftert a@ o2a aw safesera

FaAST, FHTSTAT, URAR, ATYSTRIG Hisfiert 3k dfdas wurar &
IfEeT 3R GBW Glell B AHT U A SWAT 3MILTS ¢l ¥ 1975
B SART "ideT a¥ & wU F Gifea s sren et st
HiZeT fIB B IoTaT 3T 3711 31Ua 3iférdR & ufel ST HIaTT
ol aefmer & STt Rt ferféra oiR sfiasst et aret st a6t ffiraT
forem €t % 33 I8 U o1 AMHIIOIG aYT 3nfefed Fotf uTH gany
den Sfiaer 3 fafdra ugeart & ufer st efteaton off wenfaa gam
2

&t oft AnTe Bt TR Teota T Afgersit &1 AterRTA
TEeaqUf EraT &1 AUIrRIeT STeTTaTé of el o b g8 Ao #TaT &
3 g dtowr aTsg ol IefATet & & 4 B fgere yBet S 58 A
B et B1ef 32 3 3| AfgeT A9rfpeor & R ¥ Afgenai &
TR Bl IE3 A I8 BGH To1BR o priefier Afge gt &1 siiva
Ty far ? 3tk T Bt vd AFeT @t RUfT Y sgetar P71 fost
ISR I 21t Tt & nidemstt & A st 7 oft vaer 2 o ®
fo7er IR AfETT A YT &1 UBTIEBR Tl I AT § 397 Bt A 8
e Afors T off srRefter nfdee. rela § 5t o5t afemat & for
3Tva &t S1a Bl
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1. HRd BIHGTS AIZI3IT BT 31EAAT BTl
2. DA ARSI B AHTTIN BT 37EAAT BTl
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IS uuTIcne 91fh B! Jek il A forard! B

aTEdt wema 3 e

amifoe \— / faofa aa \ -/ anféfe
yfireT ot TS SirenforsfIan

o AWIS® YfiT- AW St ALAH HEeU UER, AP
3R SRR § dqcd 3R IGTa Bt IRUT ST BT Feielt 2l

o forufadat Y Fadar- Sia nfdwo srua Sfiaet & 3 At
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rRIFerd ur AP TaATeaar 3Nk AraarfaeR: geltfaAal,
uorfa 31 srfawr o1 st

Y. oftar st *

* FEES MR (werareTe) s Rrar Rt Terfener, AR S, AOETE (8.0, )R

afeied et B
orsG § Sft - &3 sRmTeraT, ATeraTféeR, POSH.

MY ARY - BRRUT R &3S FAATAAT Badt afdd MaLABAT el, Ifed UH Afcid ATAAEDR 71 A8 oNeT U BRIFU I
&3 FmTSdT 3R ATSTAIESRT & 3rce A BT fIXBTT TaT Bl 538 SITRYT IRAHTAAI3N (Idet awredt, ol g usigfar §
gaterg, det Scdiset), a1 ATTATI BRI U= THTE (FHTTT, STIEAT, &, 3TToi AT 3 3ifemeR), 3R affads @ He e Siefett srat
ot e onfiet 31 ATy € fafderar, AmTaere 3k ALrfthdvr St WEfeRIT BT grardst Beam & doT JHTE 3al ¢ b A ATet §
ATALNt HRITUT Fae BTefai! HFUTE A o1&, Sfod AIPId, siged Tfrazar 3R AHINS ATeTGs! § uRiadst F & UTH & Add 2l
forsaeia: f3re AnTeran faeatt oft FAmTar 5t anféfes warfer 37k TTeTaTferaRT @t FRem & forg siferaref Bl R § ATeraTféeR BT,
HTIaTIEBR FRET0T 3iferforam, 1993 R onfid gid Bl g arférform, AfdenTs QrT sTREIa o sraRfsgty At § ferfa afiv smea
T 3reTeTdl @RI @19, T T Abet AT, Sftaet, TSI, FHTAAT 3R A B 71|t A ASTEA SAfEMBRT BT ‘WIeTaT&IdR’ & F/A §

AT - HAfR1E FATeTaT SR ATeaTieR ngfers AN &

Terefd Riregia §, S srivee R anaeft 3k forsuer ararezor &

TTAT 3l B BRRUA W A31E ARTeTar o1 3ref T GuT, Afgaaft

3R 3oy &3 UgHTell & St HATS 31, qAdel, 3T FHATA

forfead S mreraTeer, SRt {3 s1im, Futerar, 3Rk e

A gfep, SrRivee ot S 3R et &1 nem serd 21 78 TR

BT TR S 31p THTSTAT 3R AT BRI > sIa A, SAD

TEed, geilfaa, 3R AHTeTel o1 f[I3uor Bear B ‘BRRUA W

nfgenait &1 At Iedftsar (POSH) aiférforam, foaeT g1

‘BRITYS R AfgeT13i &1 et Scdiser (Apum, forer 3t foraror)

arférferem, 2013, $RA ABR @RI 2013 F UTRA T Bl 2l

BADT 29T HRITU UR ARSI B ATY Elet aTe Alef S5l B

ABeTT, SAN TATT BT 3R IADT fTaRUT BT R

AT BYel: ANDH MR W AGHTT 3R TATAT, BRITIA

TR SAfepT & ATeTaTiereRI BT 51k I 31 g mfefes aremmar

3T BIAT & 3R AT UeTfal § S1enss B

3%321':

1. BRI GR 36 ARTIAT S Haged B AHSTST

2. THeaTgeR Rrmidl & desf ¥ #fdre Sgwma &t getferat o
e wur BTl

3. wmens 3R sfeera Fema wRga e

AT UL

1. PRFYE R Hferes SAHTedT & UE ®U Bt A § TR ISBA
faferse nreraTiereRt &7 &ter B B2

2. dfere FuTear Jlorfead o S forg AeT sawT ik
R BTefaft /SftferoTa G ot memaefterar = d?

3. Adty dAsH #, fIgtusw? sreftuanfis & 3tz arfior
Sreforazen #, A3 FHTTAT & forw T ffdree aremy iz
TAHTETA B2

arfées asften

§ifdres AnTeaT 3R ATTATIEeR! UR &3 3NEAAT of PRITISA F

AGHTT, TS Adel, 3T AN Bt HHT BT IR fHAT Bl

JARTEIT 8 Foteel (ILO) & 3R, dftasds ¥R W nfgamn

YN Bt JoAeT § STRAcsT 20% B Jcfel UTH BT 8l HI B, T

ARt FRIfem (NSO) T 2023 F 3HTHS! S 3NFAR, AT

&5 ¥ gBul @t goter § migemns &1 dasd 15-30% W Bl

HTAATEBR & EftedIoT &, HAYTH ASE Bt YfoTaRiet fEaciere 3T

gl A5cH (UDHR) & 3refeae 23 & Asht & forg wmme orf &

fore AT dde 3Tk Se9a A gk BRI &1 iféeR Jferfeaa

s s B fi oft, FRfrere i e Iaftsa, &fdres wfeat, stz

e Htferer S ge &f3res FmTerar ot arfénd & B

ATAaIfI® 1R SiaT: CEDAW (1979), ILO JATSH uthsifis

Beaerst (1951), Jual smgfEer UiRue 3ifa faetei Us gt

T5TA (2011) BRITUT R ST ARTAT Bt ATFAATEBR B BT
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T FefUd avd gl &9 3t 8d (Glass Ceiling): 3re9 S1emd St
nfgemat &t oftf uet a® ugaet & At B (Morrison et al-
1987)| ATgea 3rfdremy (Motherhood Penalty): BTqgea 3 SRoT
el 3TR BfRR UeTfd R ABRIeAs U (Correll et al-, 2007)1
5N - TETel F¥Gf (Hegemonic Masculinity ) : STRIFee IR
T Y ATe1Gs! &1 adza (Connell, 1987 )1 I3nféfe adb: Afdssw
(2015) - &3 FwTaT Affas GDP & +12 fferyer a® s
Aot B fafder & srfére sTammt gt 31 smd &, A3 AnTetar
B FG1AT 3ot & foT BTefal A HAfes AwTeran siferforzm, 1976,
Itet IJedtser Arem arférferem, 2013 (POSH) 3R ATgea omer
aiférferm, 1961 @] fbu a1u Bl TS, fIQy wu 3 aRferfdd
& T o1 BIefsT! BT BRITeaIsT IUATH &7 2

dta Haesf: POSH srférferm, it g o ‘srizeaa W
nfgeant o1 A Icdtser (Arpamm, forer ik foraror) arférform,
2013'%, HRd ISR FRT 20 13 T UTRA TP STfel &l $ADT 322
PRITI R A3 & ATY & ATt AteT ISl BY AP, IAA
TETd BT 3R IADT foTaRUT BT 7. AATS urf¥sifies siférfarem
(1976), Prfza« w afganait &1 Jrer Scdtser (foraror, ufawer
3R ufddiw) siférferm (2013 - POSH), A1gea @mer arférforem
(2017 BTHLNENT) | FeTTT: QN1 Jferaft (2019) - oRa
7 3= ferféra afdema ot sm wreflert v # fSrrae; ILO (2023)
- 9IRA # HgeaqUf dedeT 3idTer 3R 3reuaTiyes g i nfgemar ot
rera|

TR R AfRre srauTear & ugE w9 R arearféer
arfereT (3FP1R 5 W 38)

BRI R H e FATTA B3 TR R Foilfadl BT AT
St B Il SAATAAT BT 3R Afgansfi & dftw dda ¥ iR
31sft oft v U gET R1 T of Baw anfefas SRANTAT B SETAT B,
Sfods ATeaTeeR! B Igue 9t BT 7l dAgcasrt yfiwra &
HfgeTatt 3T 31ea A 3T sieuaEad! o1 ufdferfeca BRI 3GTE0T
& forg, Biwfer 500 Buforit & Fad 8% g3 afewm 8 SRz
W AT Iefiser Afgerait Bt & 3R aTfmr Bt menfa w3,
S ATTaTeeRI BT Sgae Bl

HretaTterert & Rgria, S s Famerar, stfyr, 3tk Tadsrar,
PRITISA IR AT HAATAAT BT ATsI{Hd B 2l UDHR 3R HRd
> Afdens (3rgeae 14, 15, 3R 21) #fdres Hgsma ot vy
a2 B i oft, amnfore otk ARefae wfear sa1 sfdert &
PRI I ST STeTc 2l
et daef § gatfaat:

1. AmIfore gafers: & syfiear & urRuRs arees (aRe
et afganaft @t), 'JBy ST aTerT’ ATl

2. uter sféform &1 sueR sRIfsade: arats fSEra
AfEfat (ICC) @t srguiRafdy/ smendtar, difdat &1 52, @t
BTefett Tfdsa

3. orgdt-aimfior Rrsrrerer: smftor &t & fSren/Sereear &t
T, ufvasst &M Ram|

4. aAmfoe ®fgai: urufe A yfiem St afdersit o
Bact o it de i Bt B

5. Sifaat &1 uAlH STAfeadaA: o3 Asreal # POSH
At o sttuefiedr de dfia B

6. SEOTR®AT B BHL: HraTR iR fornwsai § Arerariéesrt
3R &3 FATeTaT & Ufer SeoRAGAT Bt BT
ufye=f stz fywifisl:

1. Sl BT ABd BAlsade N3 forerredt: 313 sft S
d9 d® BRER T8l Bid Slad® @I 3BT Al aiaas o1
S

2. aAufe®r 3Ntz Anefa: nfdeman ofk saftsat & forg Srere
A 3Tk SR veifa srRiEH Ft ST 3= ATlie T@rea
AR 3R FRféra fererrd a5 Fferfead e Asht & forg arfter
orf Atset (FleUi & hours, Remote work) &t ATHTST FeTTetT|
3. R fAfdrsear W earer: smflor/ sref-orgdt & et
HTT3fT § STerResdT, JRAeTd ufvasst, ATYeTRic AerIdT sicad|
yfie AEBRI AMTIAT Bt ToTgd BT, TiaTset emia fersrra
e

Fures 3t iferera gama -

1. DTeE! G B AAYA SIAT: Idsl URG AT B STAT a1
3R srAwTeraT Bt 3f3d Bt & forw B3 foram AT BTl POSH
iferform & SrRIfeaaer B THTa! Forral & forw forrfaa siffee 3k
ufereror

2. TRIEPAT 3R ufreror: srivae w Afdres Fagaefierar
ufreror srforart BT SHaTRIT B ITF AT EIBRT S a1
ferféra e

3. fifdear stz Fmmder &t sgrEm: AgaeER! YfFEet &
Higematt 3tk 3 & srcusas! & g dier a1 Mt
orftet Bt F¢ 3R wTgea/ fugea srasTer SRt Bt @re] Bea|
4, aodtat st IeT-Aurfera FAmeTer: S dgara &t
forerret! & foru SeT varTferfea &1 Sutell BRI &t et §
uRefefar & forw f3fSest woewiH|

forsed - FrRivaw R &R FAuTear 3R TeaTieR TE-R
A STERTE A 3 U B AT AHTSTAT of Baet 3fefes 3R AMmIoIS
faerA & fore mgeayuf }, sfew Ig oTera s1fenT 37k AHTSTAT & oot
Rt & sft worga F=ar R gD, AESIS wfew, sffera
Bt 3R SreRadsdT Bt Hft 37 e & arens Fl norgd Brefett
I, STTeTRdsdT 373, 3TR AT eft SR & Hrerm A BrRfzera
BT 31feres ARTe 3R ATTATIEBR - TG TeTTIT ST AT ¢l Hfaer
T, HoTaell TR BRI B AT 3o Gei Bt Imfiasar et groft
e v forsuer 3R FAmTaeft srf ardararRor som=T 1 AS| TH
mTaeht HRRU S Afdedr T8l sfod T& STTATRIS Flegaar
B TE WTTAT &THAT B YUTd: ISR BT &, AATIR B TSTAT Gl
2 3R U 3iferes saraquf AnTst &1 formfor a5t 31 #f3res Fmmeran
ferfeaa weer faseit oft wuTer & forg arsrarférart 3fk Add fawre
& ufdr 3Tt ufdamdr &t arafas HA R
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Impact of Socio-Economic Offences in India :
Analyzing Legal Mechanisms for Prevention
and Redress

Raghvendra Joshi
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futuristic approach to prevent these crimes.

Abstract :Indiais a developing country as it is on it's path of development the Increment in the crime rate is parallel to
the success rate of this country .The offenders have found the new ways to commit the crime on of these new crimes
is socio-economic offences these crimes affect the countries economy though there are penalties available for these
crimes but they are increasing at a quick pace because the legal penalties are not harsh. This article deals with the
History of socio-economic offences in the country as well as growth and their characteristics and impact of these
offences and legal mechanisms and recommendations of different committees available to deal with them also the

Keywords : Socio-economic offences , Legal Mechanisms, Economy, Committees.

Introduction - In the view of Blackstone, ‘a crime is an act
committed or omitted, in violation of a public law either
forbidding or commanding it’. A crime is basicallyan act
which a particular social group regards as sufficientlyharmful
to its fundamental interests!. The offenses that impact a
nation’s social and economic circumstances are known as
socio-economic offenses. Theyhave a wide-range impact
on many people. It has an impact on society’s morals and
social well-being. This kind of crimes effect the nation’s
economy as well. In socioeconomiccrimes, mensrea is not
strictly necessary. These crimes include, for instance, tax
evasion,food and drug adulteration, black marketing,
medical malpractice, etc. Socioeconomic offenses and
white collar crime are thought to be interchangeable.

Socio-Economic Offences In India Throughout History

: During the vedic period the society was based on
agriculture and cattle most commonly committed socio-
economic offence in that era was usury(Excessive interest)
which was charged by the moneylenders on loan in the
Mughal era the mughal’s introduces mansabdari system
the officials were corrupt and extorted peasants and
merchants under the reign of Aurangzeb. Aurangzeb also
increased tax on agricultural produces which led to the non-
muslims and the lower caste person also face social and
economic injustice which included low wages and forced
labour also merchants started adulteration of goods and
also started using false weights to cheat the customers
.The scarcity of essential commodities and dishonesty gave
rise to socio-economic offences in the country after world

war 2™ the division of the society also led the emergence
in the nation also the few forms of economic offences
emerged as a result of the quick industrialization . In order
to obtain illicit financial benefit a group of people indulged
themselves in the activities of manipulating accounts and
misuse of governments license and permits to obtain illicit

financial gains .

Characteristics of Socio-Economic Offences :

a) These crimes are graver in nature than the traditional
offences as the traditional offences only health and
material welfares of an sole personality but the offences
crumbles the social fabric and economic structure of
the nation .

b) These motive behind these offences is greed of money
and not hate or lust like the traditional offences.

c) These method of committing these offences are fraud
or either misrepresentation the act is deliberate and
willful .

d) These offences are done by the offenders during the
course of their business , trade or profession.

e) The socio-economic offences emerges from the
corrupt mind unlikely the traditional offences which
emerges as outcome of guilt and criminal mind .

Legal mechanisms to combat Socio-Economic

Offences in India

a) Drugs and Cosmetics Act 1940 : Section 13 of this

act punishes the offence committed under section 9a, 9b

and 9d which are related to adulteration of drugs , spurious
drugs and spurious cosmetics or any cosmetic referred in
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clause (ee) of section 10 of this acr with imprisonment for
a term which may extend to 10 yeardsand fine wwhich may
extend to 5 thousand rupees .

b) Prevention of Corruption of  Act: Section 7 of this
act punishes a public servant who accepts bribe with
imprisonment which is not less than 3 years but which may
extend to 7 year and a fine .The investigation process for
corruption cases is given under section 17 of this act which
says that in the case Delhi special police establishment of
an Inspector of Police, in the metropolitan cities Calcutta ,
Madras , Ahmedabad , Bombay and in any other
metropolitan area by assistant commissioner of police or
for any other place by deputy commissioner of police or
officer of equivalent rank can investigate any offence without
metropolitan magistrate or magistrate of first class order
and make a arrest without warrant but no official other than
who is approved can conduct investigation or arrest without
obtaining order from metropolitan magistrate of first class.
c) Essential Commodities Act 1955 : Section 7 of this
act is provides penalty for contravention of any order made
under section 3 of this act where order is made with
reference to clause(h) or clause(i) of sub-section(2) is
punishable with imprisonment which may extend to 1 year
with fine and in case of any order imprisonments hall not
be less than of 3 months but can extend to 7 years with
fine.

Dowry Prohibition Act 1961 : sub-section (1) of section 3
of this act punishes any person who gives or takes or abets
giving or taking dowry with imprisonment of which shall not
be less than 5 years and also with fine shall not be less
than 15000 rupees or amount of value of dowry whichever
is more if the court has punished the offender with
imprisonment of less than 5 years then it must record
special reasons in judgement. Section 7 of this act provides
that no court inferior than of judicial magistrate first class
or metropolitan magistrate shall try offence committed under
this act . Section 8b of this act provides the appointment of
dowry prohibition officers by the state government the
officers appointed under this section shall have powers and
functions which are to see that provisions of this act are
compiled.

Report s of the Committees T o Combat Socio-Economic
Offences

a) Mitra Committee Report 2001 : The committee was
set up by the reserve bank of India under the chairmanship
of N.L Mitra the committee submitted it's report on 31 august
2001 the committee recommended to set up separate
institution to investigate serious financial frauds also
suggested to amend the Indian penal code 1860 and to
include definition of financial fraud and it’'s punishment and
amendment in evidence act of 1872 for presumption for
presumption of intention of the party or parties committing
or abetting financial frauds the committee suggested that
there should be a separate act to deal with financial frauds
should be dealt with financial frauds and said that serious

financial frauds should be dealt on the basis of criminal
justice act 1978 of united kingdom the committee further
suggested to set up separate institution to deal with financial
frauds and establishment of office of director and multi-
disciplinary under his chairmanship and the committee
recommended the set up of special court with judges well
versed in the economic system , regulatory mechanism and
marked function to try the accused who has committed
financial fraud to provide speedy justice in the case of
serious financial frauds.

b) Mashelkar Committee Report on S purious Drugs
2003: The committee was formed under the chairmanship
of Dr R.A Mashelkar the committee consisted prominent
lawyers , renowned scientists and retire police
commissioners as it's member the controller general drugs
(India) acted as member secretary and drug manufacturers
, consumers and professional associations were also
inducted as members. The committee recommended new
structure for the drug regulatory system the committee
identified certain problems in regulatory system due to non-
uniformity of enforcement , shortage of drug inspectors
inadequate testing facilities , non-existence of data bank
and non-availability of information. The committee also
recommended measures to strengthen drug regulatory
infrastructure in centre and state the committee said the
restructured central drug administration should have 10
main division at headquarters having adequately trained
manpower the committee also suggested that the central
drug administration should be made and independent office
under ministry of health and family welfare.

c) The National Law Commission 47 ™Report : The
report of the committee recommended to exclude probation
in the socio-economic offences and also suggested the
state suggested the state instrumentalities engaged in the
investigation , prosecution and trial of socio-economic
offences must stick to the philosophy which considers
economic offences as gave threat to the material wealth of
the country .

Impact of Socio-Economic offences in India :

a) Lossof Public Faith: The offences lead to the loss of
public faith in country’s financial system people withdraw
their money from the market and are afraid to re-invest it
which leads to the downfall of economic growth of the
country.

b) Foreign Investment s :The foreign investors are less
likely to invest the money in the country where socio-
economic offences are committed and also pull out their
invested money from the countries market.

c) Strain onthe Government Resources: The offences
put a strain on the government funds and efforts because
the investigation procedures in these crimes is very typical
the funds used to investigate these crimes could have been
used for the welfare of the public these crimes leads to the
devastating impact on the nations economy and
discourages investors from investing their money in the
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market this makes a long term impact on the national
economy .

Conclusion & Suggestions :  The socio-economic
offences have become a grave danger for the country as
they destabilizes the economy of the nation and also brings
inequality in the society these offences effect the countries
growth and are increasing at a very rapid pace there is
need to use the modern technology to investigate these
crimes and need to draft strong legislations to punish the
offenders who commits socio-economic offences these
crimes can also be combated by educating countrymen’s
and promoting institutional reforms the society must be
made aware of these crimes and media and the educational
institutes have a crucial role in this in this the combat against
socio-economic offences can only be won with the help of
all sectors of the society by this India will able to prevent
the socio-economic offences and will see economic growth
and equality in the society also the provisions for the death
penalty should be introduced for the white-collar criminals
as suggested by justice V.R Krishna lyer .
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Tilapia Mossambica Caused by Herbicide ‘Pursuit’
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Abstract: Histochemical reaction of PAS-Test for carbohydrate accumulation on the gills of fingerlings of T. Mossambica
under control and treated condition gave different responses. Rich amount of carbohydrate content was present in
the gill lamellae where as gradual reduction of carbohydrate content were noticed in Pilastor and epithelia cells when
63.7 PPM Pursuit given for 15 days. When dose were continued for 30 days period much decreases of carbohydrate

content was observed in different part of gills.

Keywords: Histochemical, PAS-Test, Gill, Pursuit, Toxicity, Fingerlings, Alterations.

Introduction - Any changes in water component of an
ecosystem adversely affects the entire ecosystem resulting
many organisms to death or extinction. The pollution of
aquatic environment by pesticide adversely affect the
survival of aquatic organisms including cummercially
important fish species (Johnson Pesticides which have been
classified in 1973). Various ways amongst which herbicides
are a class which specifically targeted to destroy weed is a
very familiar economical poison used in agricultural fields.
However the uses of such pesticides in excess of the
recommended dose. Ultimately entering the water bodies
have a fatal effect on fish (Metelev et.al. 1983).

The test herbicide pursuit falls in the category of
carbamate extensively used for the control of weeds in
Soyabean and groundnut crops. In early investigation it
was established that the developmental stages of fish viz
fries and fingerlings are more susceptible to the toxicants.
Early life stages are more susceptible to toxicant exposure
(Richen Back, 1972; Mckim, et.al. 1977; Rozik et.al. 1983;
Nakano, et.al. 1995). As they are immature adult forms in
its outward appearance having undeveloped repreoductive
organ and delicate organ system.

Hence an attempt was made to study the chronic

histochemical alterations of pursuit induced gills of T.
Mossambica fingerlings.
Material and Method : Living fingerlings of fresh water
teleost Tilapia mossambica were collected from the local
fish form and kept in glass aquaria for acclimatization. After
determining LC50 (0.51 ml/g) fingerlings were exposed to
63.7 PPM concentration of Pursuit for 15 and 30 days
respectively. The LC50 value were read to 50% survival
(Duodroff, et.al. 1951).

After specific interval like 15 and 30 days specimen of
aquaria were taken out and dissect the tissue - washed in
saline water and fixed in 10% neutral formaline and
processed for histochemical evaluation using periodic Acid
Schiff’s (PAS) staining for carbohydrate (Manus, 1948).
Result and Discussion :  Histochemical stain viz. PAS Test
gave good result for estimating the distribution and
accumulation of biochemical components in the tissue.
These aspects on gills are studied by few researchers only
viz. Neeraja & Rao (1988), Kothari & Saxena (1989), Singh
(1993), Gnathy et.al. (1994), Tilanthe (2000), Kasotiya et.al.
(2004).

Gills of untreated (control) fingerlings show strong
positive reaction towards PA/S Test in the cartilagenous
part of gill arch and primary gill lamellae. Epithelial and
acidophilic cells exhibited moderate positive reaction with
PAS test (Fig.-1).

After 15 days exposure of 63.7 PPM Pursuit caused
reduction in carbohydrate content of gill tissue. Weak
positive reaction was observed in cartilagenous part of
primary gill lamellae. Acidophilic and epithelial cells were
also exhibited weak positive reaction (Neethirajan K. and
Mathavam S. 2004) (Fig. 2). Long term exposure of 63.7
PPM Pursuit decrease the carbohydrate content in different
part of gill when his exposure was continued for 30 days.
Heavy reduction observed in the carbohydrate content in
comparison to the controlled gill in which pilaster cells, blood
capillaries were shown weak positive reaction, feeble
reactions were noticed in primary and secondary gill
lamellae (Fig. 3). These results were inconformity with the
findings of Anita et.al. (1997), Mehrotra et.al. (2004);
Kasotiya and Vyas (2004)

www .nssresearchjournal.com

Page 90



RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

ﬁE Noveen Shodh Sansar (An Internationol Refereed/ Peer Review Multidisciplinary Research Journal)

July to September 2025, E-Journal, V ol. |, Issue LI (51), ISO 9001:2015 - E2024049304 (QMS)

1.

2.
3.
Fig.-1 - Photomicrograph of T .S. of gills of control
Tilapia mossambica fingerlings st  ained with P A/S - Test
x 400. v =
- 4.
5.
6.
7.

Fig.-2 - Photomicrograph of T .S. of gills of T ilapia 8.
mossambica fingerlings af ter 15 days exposure to 63.7
PPM Pursuit. S tained with P A/S - Test x 400.

Ll

Fig.-3 - Photomicrograph of T .S. of gills of T ilapia 12.

mossambica fingerlings af  ter 30 days exposure to 63.7
PPM Pursuit. S tained with P A/S - Test x 400.

10.

11.
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Abstract: Background: In cricket, aerobic capacity (VO2 max) facilitates sustained performance across extended
match lengths, recuperation in between overs, and repeated sprint ability. VO2 max may be impacted by age, training
age, and role-specific demands (quick bowling vs. spin, batting vs. fielding effort).

Objective: To compare the aerobic fitness between Under-22 and Senior (>22 years) male division cricket players.
Methods: The purpose of this study was to compare the aerobic fitness (VO2 max) of division level male cricket
players. There was 35 (N=35) trained male division level cricketers chosen for this study from Narmadapuram Division
Cricket Association (NDCA), Madhya Pradesh, India. Researcher were selected 02 active cricket groups (a) U-22
Boys {n=18} (b) Senior Boys {n=17}. An estimation of VO2 max was calculated from the test results, using YO-YO
Intermittent Recovery level-1 (YYIR1 test): (mL * kg * min') = IR1 distance (m) x 0.0084 + 36.4.Normality was
checked by using skewness and kurtosis value in descriptive summary;group differences tested with independent t
tests.

Results: Both groups displayed marginally similar mean values and significantly similar VO2 max. The study also
revealed that VO2max of male cricket players of selected groups was in average range according to the norms and
earlier research.

Conclusion: Differences in VO2 max between U-22 and Senior Boys division level players appearedsimilar. Conditioning
programs are almost sameand prioritize aerobic maintenance in seniors and U-22 Boys development might be the

reason behind same results.

Keywords: VO2 max, cricket, aerobic fitness, YO YO test, physiology.

Introduction - Cricket requires a special blend of sustained
low-to-moderate intensity exercise (fielding, extended
batting innings, multi-day matches) and sporadic high-
intensity efforts (sprinting, repetitive run-ups for fast
bowlers). Performance and recovery in all formats (T20 to
multiday) are aided by adequate aerobic capacity, which
promotes phosphocreatine resynthesis, lactate clearance,
and thermoregulation. U-22 players’ VO2 max may be
impacted differently than senior players’ due to age-related
physiological changes and cumulative training experience.
Comprehending these distinctions can help direct workload
periodization, talent transition planning, and conditioning.
These days, sports sciences are crucial to the growth
of physical education programs and sports in every country.
Itis commonly recognized that industrialized nations have
made great progress in these fields. Fitness testing is crucial
in cricket to assess player development, guide training
plans, and maximize performance. By assessing young
athletes, coaches can identify players who have special

physical attributes that might help them succeed in cricket.
Fitness testing may provide a precise picture of a player’s
current physical condition. Regular fithess testing allows
athletes and coaches to track their development over
time.The YO-YO test is one of the most important tests
used in Cricket to evaluate the players’ fithess and
endurance performance. The test acts as a selection
criterion in countries such as India, New Zealand and
Australia, etc. For instance, to make it into the national
cricket team of India, the players must attain a cut off fitness
level of the YO-YO test which is set at 16.5.

One of the most crucial ele ments of physical fithess
in cricket is aerobic fithess (VO2max) (Da Silva et al., 2008;
Nikolaidis, 2011; Noakes and Durandt, 2000). According to
Noakes and Durandt (2000), cricket players who have
optimal level aerobic fitness (VO2 max) are better able to
sustain repetitive high-intensity actions during a match,
speed up their recuperation, and keep their physical
condition at its peak throughout the game and season.
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1.1 Objectives

Primary Objective: To compare the aerobic fithess by using

VO2 max (mL-kg?*-min?) between U-22 and Senior male

division-level cricketers.

Secondary Objectives:

1. To assess the aerobic fithess of senior male division-
level cricket players of Narmadapuram Division cricket
association, Madhya Pradesh.

2. To assess the aerobic fitness of U-22 male division-
level cricket players of Narmadapuram Division cricket
association, Madhya Pradesh.

1.2 Hypotheses

H1: There will be significant difference in aerobic fitness of

U-22 and senior male division- level cricketers.

2. Methods

2.1 Particip ants

e Eligibility: Male cricket players from division squads

of Age 17-21 for U22; >22 for Senior group. Subjects must

involve for minimum 3 years structured training.

e Sampling & Sample Size: The researcher

usedstratified sampling by division cricket team groups.

Total 35 male cricket players has been selected for the

study, n =18 from U-22group and n = 17 from Senior group.

2.2 Procedures

2.2.1 Fitness T est Procedure (YO YO IR Level-1)

Standardized warm up time given to the players for half an

hour before actual testing; cones 20 m apart with 5 m

recovery zone; and sound speaker placed with audio pace

of YO-YO Test application. All subjects were given the
opportunity to take the trial if they wanted to. Yo-Yo Recovery
level-1 test has been used to assess aerobic fithess and to
calculate VO2max of the players. If the line was not reached
before the beep sound, the subject was warned and

instructed to get there. Test participants are given a

maximum of two warnings. Two more ‘beeps’ were to be

heard, and they were to turn and try to keep up. The test
must finish if the individual misses the line (within 2 meters)
on two different ends after being warned.

2.2.2 Scoring. Convert to VO2 max estimate using

validated equations. The total distance travelled before the

athlete lost the ability to keep up with the recording is their
score. VO2 max (ml/min/kg) estimation formula based on

Yo-Yo IR1 test data. (not a substitute for lab VO2 max)

2.2.3 Calculation of VO2 max: For the Yo-Yo

Intermittent Recovery T estLevel 1 (Y 0-Yo IR1), VO2 max

can be estimated from the total distance covered using the

regression equation by Bangsbo et al.

The formula is:

VO2 max = 36.4+(0.0084 xYYIR1 distance in meters)

2.3 Statistical Analysis

e Software used for dat a analysis: Microsoft Excelwas

used for analysing the data.

e Pre processing: The descriptive approach is used to

assess the assumption of normality of data and for

screening for outliers. Both group’s skewness and kurtosis

values fall between -1 and +1. The thumb rule indicates
that the data has a normal distribution. So that we can go
for parametric tests. Additionally, descriptive statistics are
used to analyse data in order to determine variance, mean,
and standard deviation.

e Comparative Analysis: Independent t-test was used
to compare aerobic fitness of both selected groups i.e. U-
22 and Senior male division level cricket players. As groups
are unequal in numbers therefore two-sample assuming
unequal variances analysis was used to analyse the
difference between both groups.

3. Results:

Descriptive statistics of VO2 max

o p PO

0P
Min  — 0,5
Max 2
Mean fis %
o4
0 20 40 60

M Senior Boys
B Under-22 Boys

Above graph depicts that the mean values of VO2 max are
almost similar 45.32 and 45.88 (ml/kg/min)of U-22 and
Senior male division level cricket players respectively of
Narmadapuram Division Cricket Association. Graph also
shows the maximum and minimum values of VO2 max in
both groups separately. U-22 male cricket players found
48.1 maximum and 42.1 minimum VO2 max, However,
Senior male cricket players group found 51.2 maximum
and 40.8 minimum VO2 max. Standard deviation of senior
group found 2.86 greater than U-22 group i.e. 1.61.

t-Test: Two-Sample Assuming Unequal V ariances

Senior uU-22
Mean 45.88235294 45.32222222
Variance 8.184044118 2.75124183
Observations 17 18
Hypothesized 0
Mean Difference
df 25
t Stat 0.703323848
P(T<=t) one-tail 0.244176429
t Critical one-tail 1.708140761
P(T<=t) two-t ail 0.488352859
t Critical two-tail 2.059538553

The table shows the comparative analysis of aerobic
fithess with VO2 max level in both groups by using Yo-Yo
IRL-1 aerobic fitness test. For data analysis by using MS
Excel software after applying two sample unequal variances
researchers found P value for two tail 0.48. As P value is
greater than 0.05.
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Therefore, we can conclude that there was no
significant difference in aerobic fitness of both selected
groups. It shows that U-22 and senior male division-level
cricket players of the Narmadapuram division have similar
aerobic fitness (VO2 max).It was also found that VO2 max
of male cricket players of the present study was in average
range when compared with the VO2 max norms reported
by Robert (2012).

4. Discussion : According to the current study, there
was not a significant difference in the aerobic fitness (VO,
max) of male cricket players in the Under-22 and Senior
divisions. This implies that aerobic capacity at this
competitive level may not be determined solely by age
group. Rather, the maintenance of cardiovascular fithess
across age groups may be more significantly influenced by
regular training exposure, role-specific demands, and total
playing experience. The findings show that the aerobic
profiles required for the demands of modern cricket are
similar for U-22 and senior players.In order to determine if
role demandsrather than ageaccount for variations, future
research should evaluate aerobic fithess across playing
roles (batters, fast bowlers, spinners, and wicketkeepers).
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B DI B FAP SATAT T 50 Tfererd faamett ot sft 331 Arsren
Bt oG § o1t arean &1 (Rig, Fdten)

Pog AIPR Bt 3R A fHAT B TEd 3ot > forw Toe o1 B
fafdrer BrRimH & S wet AT 318H ATl 81 $AB ST fATe!
a?rmawaaﬁwcﬂ%l A ST b 3Tedstd 31eTT— 3T TTIerTeT
fiou aTe 1 ot el IeR 3 ik & 59 o Tawul ¥ ufada
B U AN BAS SHHT VSTeAT AT B A3l 1 373 2l BAAT B
415 g1 B 916 foR19T Bt aTet fBATeT 31 BR I & Folr g @dl
T IcUTGS SGTol B TToTell SolTd oo 31T 8l 3T fATel BT 3cATE
Fer gl (sflaraa, k)

BAA AT A AT B TH - BATS BIA AT U
3Tet 3MUST UTeErR Upfae SRedt SRt UTpfas amusrat,
3IBTe, FIc U ATt 3R Ui At ufiRefa=rt & snféfe FRam
UTH @R ADd 8 39T 7 IS iy BrRisn & diell gt wR BrRf
I 3T B 50N TS ANfed It By o Aater 7, dt gst
BYaw 3enfia A ST Tstel v J-ast strfizret umm dfitnr Jister
B 51 At T 3rcTeT- 37cAeT UG & o7

g& fashyar - vemensh waer St TS S dgd fhATe Bt
T% B! > forw 2 ufderd 37k 36t et & forw 1.5 ufdeE
1 fbea &1 YoTdTer BN B &, aTte BA! o, arforfoas
T4 STeTaTet A & fou 5 ufderd &t a3 & dtar fdbed 3 grsfl
fasamett @t anféfes M wR srgfaen =1 &), 537 fore FReR & St
fsed ot & B 9ga € 0 W R TS, T Huforr Bt ABR
IRAfde AT fed BT YordTe o W@ B, AT 3R Fog iR
T TIBR fietde 38T R 2

AT — A TNAeTT BT THHG TP HTUST, BIT g AT A
BA! B JHATS &l gt W fBaret ot fimr & wu § et
AETIAT IUcTse] T, AT Bt 3T BI FUTRIT a1, PIY &
STITAR U4 3Me]foras Uagfer &t 31detTet 3 forg faswamett ot tieanfa
ST, PIY &5 § SHUT S TaTe Bt Jlerfead St 3 2

gy 2020 & TG AE ATSTeTT SKUM 3R SR-5Koft FYaTt faATe!
& foru Tg AsTelt o1 Adfouds B & s fare & S I Far
TR ITBT WTdT & 981 UR SITBR BAN BT S AT BIaTel adT 2l $AD
dgd IAfId Shfd, SreAfd Serontd, Afger & anfe &
TR 3o BT ITETe Bl
(1) BAS diat & 3iferdan 10 ket F 3R & Myt TermsTast

A ST TrTelT BT BTH T STas! Bl

(2) A BeTs A AP 36T 14 eeTl I 3OR IMUD! BASA BT
T I STUGT & BRUT JHAT & al 3t 3T 53 StuT Aotar
BT ATH 33T AD 2l

(3) 3 ATl | 3MTUD! A TRIE alat R st ftar &t 76w et
ABSM TT9 3B BAe st oft T 3musT & FRoT &
St €& st

QﬁﬂETG%QEI':

(1) Scora o & fBATeT B 7e BT AT B IR T SAToTdRI B
TR BT 3EATA BT

(2) wad Stor & fhaTeade @t Rufd 1 geariass Fe

(3) wae otar A fare ot snféfe Rafd & g arer ufvadet
BT 3T

eney &t gfyeweuer:

1. WA aﬁ'qTél.\I\ﬂd'II&Hdla mﬁmaﬂmm%ﬁ
& ot Hftem FFerR

2. THCT 3cUTGHT GTHAT  FG IRt BT AT THTd $udi ot 3fefas
Reafd & gat aTet ufadsr AR

ene ufdfér - sreerre g Iooret foret Isoret agdlal § & et a1ia

BT JeTd BASA ST et ITAT {BATedT Bt FAT Bt 3rfeBAT S

3MMER WR 32T s 3R U6 s1ig & 10- 10 faAret &1 &g fdan

TR 31 fATeT B U YA S &9 S IR W eftga fasa

ST, 31 10 fbATett § A 2 f5Ter Htoid Pues (1 3qeR A B

a1 5 dfer & B), 2 &A1 7Y $IG (1 gaeeR A 31 va 2

BRI A HA, 5 star A 3iférs gt 10 ftar A &4), 2 fFAT

ABALTT IS (2 TIIR A 3NfS 7 4 FaeeR A &1, 10 Frar A

3ifére va 20 dfen A o), 2 f&ATe neaw v (4 g A

31feres qUT 10 3aeR A &1, 20 St A 3iférs va 50 star A o7)

T4 2 f5aATeT 983 F® (10 gaeR A 31feras a1 50 e & aifers)

F 7y 1§ gaford 6 s

arfers1 3.1 : fFaTmEen & foior o1 se@™

®. | foior | dAwzam | ufdea
1 | g@w | 23 76.66
2 |mfRam | 7 23.33

Td 30 100.0

TR A4 T oo 30 faett & 23 gwy fdsaret {7t 76.66
ufarera &1 3tk 7 farer afgan foreter ufdera 23.33 w1 Rl 318
A9ft B HHe T B} STTERT 3 Asft B FY fFaR sifererdt &
TeTH A 1 oT% oft 557 Weft fBATET of 31Ut A SiE, 3Tk ATt
B BT BT ST forT S A faTett of BN F1ef & et foram o
3 S T [RT FAT A TgAAT AP IADT BASA BT SAT B
f&=m s @dE 2025 Bt BAG A ARSI BT AT AT =T
fSraest tiifirem 2rfsr 940 &, ufd ¥R oft oY &t faATe & T
GTd It 13 3R PR > T ot ftfim wfer 3901 =, &1
YT ST SUeHt Bt b sl 53t v &t 2023-24 F 3Ig bt
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A BT otaT sfitfiem wfer 705 &, ufd daeR fEaAme & & @
A B¢} 318 3TR ABR & w1 8ft thifdem 1fr 2783 . 7 STt
ST Brustt ot e srm S fEare 3t vad o1 star far
STIT foRA? 35t ITG e SMTUGT A AT S BTet ATe BT A JR&TT
fieft 37 fsarett &t fiar oo n g3l

arfere1 5.2 : f5ATel & 7t B AT F TR § et B
TR

®.| pAaadfmdan | dwr | ufdeE
¥ Srere & TR
! 7 23.33
2 | geam 9 30
3 | forat 14 46.67
TH 30 100.0

R A § 3= BA 10T b 91 7 SRt BT &t Jw=a
7 Tt oA ufderd 23.33 @1 § 31 7eaw BAe tar S SR &
SRt AT &t Jwa 9 W@ fSraeT ufderd 30 @1 3k ot
BA ST B TR A SATAPRT [BaATe Bt F=AT 14 Wt fSraes ufdera
46.67 1 &I foraA I8 oaT ST ABaT & & pAT A s IR &
TR foTeds ur forst § Seta! Jw aifers 2
arfersT &5.3: fATe ®1 IMBR

®. | A ®13meR | dE | ufdea

1 | dtara fEame 13 43.33

2 | =g fame 8 26.67

3 | srmeaw fATe 3 10

4 | negm fEATer 4 13.33

5 | gag f&ama 2 6.67
A 30 100.0

R Ad 7 Hiaid A &t Jwar 13 #E S ufaea
43.33 31 % 3R g et fasamett @t wiean 8 3@t et mfdrerd
26.67 @1l 3HAEIN AT Bt FwAT 3 Wt o ufdera 10
&I 31 fBATaTT Y & U fae UGt & WAet BRI §Tet A 31ferd
JHATS EraT & TS 378 A SiferdeaR fbATe 3rusht waAet &1
IeUTG Bof AP B & TG TIPS STUGT A 7D B TS
gl & Ot 3ot arfefe Refd srcaférs st & st 31 7eam
fosaTett @t T 4 ¥ foraeT nfaerd 13.33 1 3R gag feamar
2 3 forTast ufderd 6.67 &1 5ot fTaTt & Ut 3iferes offh gtel &
BRUT TE TEWAE BT IcUTGo B 8l 3R ot anfefes Rafa sie
fosameTt Bt geter 3reat &l B R 57 IR A ST BT U9
&N &I
arfersT .4 B AT d TTH
®.| BHEA S S w1
B3I Eifer & 3MMfYfes FRem oy @t ? | 17

ufaera
56.67

FEaT

h

2 | sKOT & e 78T &t B 9 30

3 | wAA § Yft Aot § fifee oTET @it | 4 13.33
T 30 100.0

Ad & AR BA ST & ATH § A gTfer A 3MTfed J&T

IfY Bl ® I Beat aTet [Bare & Jwar 17 W e ufdeE
56.67 I8TI SHUT B1 AT T8l T8t & TE Paal aTel fBATe! Bl AEAT
9 %t foRreT ufderd 30 &7 7R wAer § Goft wrotret & fRiwar o1&l
gl el ATt fBATel! Bt AT 4 Wt foABT "fdrerd 13.33 Tl
BAA BT AT IcUTedl A TG 25 Ufd9d A TG BAA TS
Bl R &t a1 SUsht A o1 AT It Bl TE AR fHAret @t
T8 2, oIt 3T T BT JHATS SATGT BT & SR ST SUAt
FHBT AT IoTdT % 3R st &ifayfdf weet & s ATt & 37 et
P AT Bt $RUTE Ta &} qget Bt U St B, R St
anféfe Rufd w off 1 3RR &rar 1 3 f6aATer 539 Torg A off
f3pTect Bl 3 3T APR IR &l o7 Wt APRI Fgrardar A oft
afra 8 I1a B 3R fsarent &t fis At & @re/dter oft ot
foreT ITAT R 3TR STt IE AT S19TR 1A W BRIGIT Usar g, foraa
TP BAA Bt T1eTd ¥} 56 AT B 3R I WR 7T Bt &1 ST &
et saTet Sifere BT, foRTA fbaTel of & aist dat 31 3ifers
&9 STTaT 3| faAre o arfed & ag miu wfdsr ufdsan § Agt asial
PR 3R 3 aolel B foraar 3tk srfereriet @ off 3o 7
TR A AN A1l &5 o5 31ra1 &1 aotel At forga IR, 51 A
TS gIefl at Iog 3T ANY SHADT BIIGT 37fed BT & 3R GBI
BT JHATS Flel Bt AHTTT 31feres Wl 31 o & SR erar & S
BAA BT IcUTGe Tgd 3BT 81T &l AN BT BfeaT S AW
BAA UG BT AL-TE! Totel foRaaTell & ATHGRID BI9TT, ST
&5 faTeTt Bt UTgTe 3MUGT H A TRIS &lel R 3ot Mfefas
J/Y A I&TT B 3R I8 o1 SHUT & ot A SATRIST| TAHI-TAT T
DR ot 57T HGT B § W U8 HGE SgA € B A Erelt &
5o et uftar &t anféfes wu sga & & @y fiet urar @
3R fara b sruer HreT &1 € HAAT I ST Bl IR B
BAS ST Bt &Tfegfet Bt Af BT STew TR arda § St BAA S
IeuTGH fATet BT T 3T § BH A SH Icfeft SHHT AT 3T FA
A ATt @ o Frusht A A Bt &Y I B aTeT BT
TR 3R ftar Brusit &) Ig oft gaTat B FHEen AR A smem
TR 3T TRIS §3 BAeT BT ST &1 B a8 fBAtedt &t et grom
IS feaft fsaarer o1 sitmm il Ao € Y 33 ot Bt fasarett @t
AT A1 | foraA g Arstett 31 3iférs reR aiik fare fRat
& Tbattl

forspd — TermeTs BAeT ST ArSTelT B ATETH A HRA FIBR o
faATeT! B WEd S b o0 U I3T AT AT R TSTeTT BT 32T
fosammett @t anfefes va Amfore Rufd va $fY Seures R ufdga
3R TEN U3, T Jlerfead ot 8l 537} B0 T A b IcuTae B
o1t & forg fmwrret a2 TR et ot ud g $fY swott ot g fde
AT B IUTsE BIAS ST B! Bl BTeAT{p, TETTHN BT AT
TYSTeTT BT ATH Aot &b [oT0 Bof AHelT ST@s! oTal &, eifdbel BAAT BT
T BRI AT ML ATeTd 71 3R, Bt B ATeH A fHATe
31Tt STITeH T MTATST & AT TS EIe IR AB &l PIY Bof ofet Bt
U AT Bl IER & Tt va 31 e Fwemet &Y wuse
fom-forder fRu? & A fEAATell B ol It & BIATEL oTel B3, ATA
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& sror ufssan &t 377 off SrATe STl FRBR B UATAT BT &Y ST taIT
2 {35 memermsht wae it Arster & dga Sta 3t fbed sga & o
Tt 73 & 3TR At TR IR BT kor 8ft {1671 Y SuAEr FRIW
R 3T AT BT 31T & T IcuTGel Bt STret arett At BTl B
foru fosar SrratT aTfee 3R & dier W BAST BT 6T FoT $AHBT
SIS TR -TRIR =1 arfed forra sft fearet srasht et &1
T AT AP 3R 3MUsTt B Bt U STURT A JRAETd T2
A 3R BAC TS &1 W Ia1a! 3fefes Reafd wrra a1 81
oo afg et :-

1. fsm, sESd (2019), Y Tt Fart & forw AsdHw’

PREIT, 3F 12, Y.%5.8- 12, TFUACATSA 097 1-8451

2.

g, sren® (2019),'FY fdwrT ot ke & wama sk
Suwfseral’, g@éts, 36 12, Y.%. 16-20, 33 TATATH
0971-8451

Rig, Adter (2018), ‘vememsit wAe Star Arsten va FY
SHUT', &1, 3% 04, .%. 26-30, AMTATATA 097 1-
8451

fBsr, 3mTeia (2016), AfBATST Bt 31T GoTeT IRt BT AG,
PG, 3F 08, Y. 5. 09- 14, ATTATATSA 097 1-84851.
sftarra, fdsam (2015), ‘Fenfera wad o Jieen A 7%
8 R e, pagh, 3i® 11, Y. . 23-25, TETACAT
0971-84851
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3rrggforas ciaiabet UUITell 3 cIRATBIRT B AfIrast
3R SIOTR &I BT HATDH: IGIR AER B AATBIRI
& fadra Teqaf 3t

* qETI® TEATUS, AT TSR AN FaPIR Helfened, 78, 52k (4.9.) ¥R

ST & B URIfEIE Sereasar 3R JeR &g fdem ar R

foreftar urafefar, daiee ATweazRr

M ARIY - FAuTe FoT H AWTdeT HUNeA! H foReR adbeiiast Ufeade & & &, forer $hm gfegman, Faanfera ATueaRR, JAss
3eRRa FaTy, 37 fBforee Ruifder SR acal of AWTERT Bt TRURS YfAST B SATUS FoTT fGAT R $H 2AME BT I3 FER AR & 83
TSR S TET 3EYfolds arRaTdet TUTTTT 3 T STt STTeRaasdT, JoTdb! adiHTet $JfHawT 3R 3iTet aTet ottt BT GeTidoet el
B ofrer T urm 1 &5 3rfereier ARTER ATHIST ARaTdet AR b TIeT § G467 8, Uq Sreae]fors dasiia! (S varg, faer 3ar
TaTffead) & U SroRadsdt A 71 ufdreror @t wift, aweiiat geemat & Ufd sifereat den Afdwar & ufd fide @t &t ugw
ANy Bl TE el FATT ST ¢ b fordar UfLreron, adefiot Saae, 3R Afae wies & forw sfifsra mRITA 3maews B ez

G P oIt ~ T TBeT TUTTA!, ABTBR, dPei 1! STToTRdDAT, FHm Flegaar (Vg , oA dwie, uferemr, 3forea dwiss, 38R,

TFATaeT - JnTe A srefeaazen § craiee ot YffeT daet
ot frawor 3R oea ao it i€t wwors 3, afes T8 3@ v
LA Taere 3udl & w0 § el & got 31 sauTie
forofart Bt ursfefar, ot suter, B2 A, forder
qeaTee 3 feiter STaTead! St T | cRaaet @t SuRitaTar
JYAYd ®U A §ot Bl WA Rufa & armmer &1 orf ot A
FATITHS AQT-SIET Tael A Bl 376! §6 917 7, I 319 oAtfa-
formfor, Shifaw gerTaset iR saTaATRIe ATefeefs & Aers ot
9yftraT forem @ B

FH & AR, 3MEfoTd AWl TUNE! of dAdaitadt fIBTIA
& ATY T3 {2 3TE0T B R et g, vAwdt, fsages, SRy SR
ATFEAR, T3S 3rPpr3feet, f3foTeet gearsiier, 3er varferfea
IR Fim gfegmra (vars) anenfa sifcmers Sy ATl of eRadet
@ 31ferss fta, Ats 3R Wit ser &1 21 f&g 57 Famany
Bt Arefpar asft AWa B 519 358 PRIfcaTe B T AWIBR
3T G&l, SIeTAds 3R Afdes efte A Aster &l

IR S fAerashiar gor 7, fIdva: 3R S sy ik
N3 oreR #§ HRIIT FRATBR! Bt SAPRABT Ud ITB! TGeTd!
YT BT geITdat 31T ITALTD Bl AT ITEJIT 53 TIALABAT
P Bg § AT 2l TER & B 83 AWTPRI B eIl & NfieT
TR IE SATefel BT TARA fdsarm a1 b & 3megferss eraicser yomferat
A A g do ufiftd B, 37 W 3T eftcadIur AT 7, ddeitat

uftadst & ufer It Srgperar aan B, 3R T 3 3ust Bt §
Afdesdr va uRGfefar o gome 3@ a1 R 2
SHAD ATY-ATY TE eI 57 §1d B! oft ugaret sz b
AETHR 63 g5 ao f3fSted SerTal B STeHATT SR UTR B, 358
faboT THRRATSTT BT ATHAT BT US T 8, 3R 5 UbR @t ufereron/
sfifer smaeas  formdt 3 sruet suaTRRis Frf @t 3ifére sgrargdes
U9 ITRGIRIeayuf &1 & AUz T Ab|
$ UFATGST & HTEIH A g IUTK graT ¢ {35 amefforas et
JUTTeit B SRt @t 81fTiasT veb At forofaasaf, dastiat faSrwst
3T Sferes et 5t ae 91 31 31: $A MU BT GBI LA © - 5o
YBT3 BT AHST Teaidel BRaT 3R AWTHe 4151 H SATIATRIS
FETAT AT SR AT B MIeATRd el &g SUATST FFTT Td
BT
Ny Tt ATILTTAT TF I
KICED G
1. *E®e § ddeiio! 9Ged S d1a9G, B orareRr arsft oft
URUf¥e adte! 1T forsft B
2. 3neYfords IUBRUN UF ATGCATR S IUAST  3rof97d Bt At
Tt g B
3. TR B YfiET 319 Bad Fa FIR s 7, afow
SATSATRIS forofart & Fgnsft gere B
IS
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1. 3%R & AWHRI Bt 3nYferd a@ids yonferat & ufd
SToRacs AT BT Tl BTl
2. CRATHRI Bt geerd! syfieT SR I 3Tt ATt gartfer Bt
TgTel BTl
3. SIPTRGdl &I IGTe &g AHTEA IUTT FFTI
ety gafer - TRga ofter o7 STee & HEITRLT IS BT TgE
Nafre va arforioas &5, 517 9E Bl 3ER @ HET HRA &I
3nféf gaa Bar SITdT B, S8l oIUR, AaT, sfber, facfta wmef
3R orEiee & Faed BRI SATAATRIS Uferearsl BRIA Bl T8
TR doit A BfSrectioor & e & s ?, foras uftumawy
ST &1t | 3MgYfore adettat 3R Hfdsaaft &1 usa doft A 9
W
Ft Aaof T $7 31eTTS ¥ 83 AWIBGRI B oIl ST, ST
3R & faftre &1 - S forsh verma, wite v, &g e,
T3, YT T AWTER A TSR 8l a6l T2 & forg aféra
Tt f&fer a1 vRiver b s, o Ay wu A 341 st R! &t
Afeaford fasa stem o7 faseft = 352t wu & amegferas arRaTaer Tomet
(SR SR 3enfid eraiaset, §-BTsforeT, Sfivadt, $3mdt, s
rer3fer anfe) A JS gL
A 1G9 & HTETH A TE AHSS BT UITH fHar s fb 5k
A Il sTor I B AETeERI B ddeite! AW, STTeT™ddT

ol &y forstt v / 3emer | 34 40.96%
T AWTBR 20 24.10%
YTES IPISec BH | 17 20.48%
Srerfores / ufsreror | 12 14.46%
oA 83 100%
iq-mufie Ans

IWRITH ATTBT b 3RAR, §G 1R &R F A b 310 AWTSRY §
71.08% YBY 37R 28.92% nfgemt &, o I ¥uw gar &
oraTeet Ut I 3raft oft gut ot mermeraT seft g R1 31 A 40 a &
31y 5t & SRATHR AT (42.17% ) UTY3TE, ST 57 &1 & Afdsr
3R St BrRIaw B Gerfar 21 &iford Jowrar & ¥R R TH. B
1 eAete () emRe SaTeR! Bt JwAT Aaffes (37.35%) 8T,
STt Ig Aba o & {6 3T ferem ure dwTeR sneyfore wome Bt
31 31feres s 2

3MIHT & AGH H, 6 A 10 TY F IHFHT T FWTBR AT
31fers (34.94%) UTT 31T, St A@i®a &5 § uflyusar 3tz
SITGATRIG FUTRIeT Bt Forfar 31 Sf & § Aaifes amrer
forsft w21 e (40.96%) A I3 §UE, oA I8 T T 3
f $ER ¥ rEies &1 &% gE wu A forsft omt # Bfga Bl
STerATRe! fARITUT SETBRY Bt AT - 61fOTes geaefH 3R
It TR Rufd ot serfar?, St amet & fardwor & fore ves 31

TR IR It YA 3Meford rwTHa HUMferdt & Ael § f6a  3mem wgd S gl
ko & Riefia & @& 1 g5 &fia 3k sarawRie yroyf@ &1 arféreT 2: anyfire awisa Afred® b wia #t Rufy
STERTS A STEAASA, Ml B TATS RS R AfA-IRF eftcpoT e | ngfors Awies Afvedar | amgfa (f) | wfdea
Tl & vt ot Rufd
Fn e fs3vor va afvorm forafira ®u A uiter &30 & 56 67.47%
arferet 1: dEmeRl 3t Sewi et Haft-weft merer A § 17 20.48%
SarAT RS IR | Feffeor amafa (f) | ufaea TRIVST T8l B3 10 12.05%
feqar g5y 59 71.08% | |®A 83 100%
g 24 28.92% | BNd-wufie ANE
Gl 83 100% IR AToTeDT A TIK BT & b $ER AT S FA 83 IAGTAT
3ATY AYE 21-30 a9 26 31.33% | TWBRI § A FoTHT 67%(56 AWIBR) INYford aA@id
31-40 ad 35 42.17% | ATGCIR AT g, faSh, et gaaanfs &1 forafia w=ner
41-50 a& 14 16.87% | @ Bl T $H AL B 3WIfdbd BT & b arwiapet &5 ¥ f3fea
s1ad A aifes | 8 9.63% IUSRUTT Bt FABRIAT 56 W R, 37 3rféraier UQiar 39 wRuRTeTd
Gl 83 100% UK BT UG FRISAGd 3R TCIHCS U BI 39eT B 2
Serfdre Asaar | B.Comar @wmer | 28 33.73% | @8, 20.48% AWTHR WA T 1 5of ATwAA BT bae Hefi-weft
M.Com/MBA | 31 37.35% | TRINST & §, ST gelfar & & I Ut Heraa: gt ufsreor 2
(Finance) TATETS Bt BHT & ABAT Bl 12.05% ITRGTAT3A of Faee fasam s
CA/CMA/CS | 24 28.92% | J 3o ATUCIAR BT TRITST o1&} B, ST f3fTee SIwTet B TUaTTal
Gl 83 100% 7 319 oft Ale IR, TSB! AT ATTRIS FaRNe Bt 3R Abd
3N 0-5 a& 21 25.30% | AT 8IS 3TPBS P 3MER W IE BT off AGAT § b Ty 3ngferss
6-10 ad 29 34.94% | oIETHe UUTE Bt FeRiar § i & W@ g, WReq Yot AW
11-15 3¢ 18 21.69% | TG dBeATD! HILN&TUT 3R TGRS Ufvadar ot fEem & 37 arfers
16a¥ A 3fes | 15 18.07% | WA 3ruférd B
oA 83 100%
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arfer®T 3: dWTERT B TIATE va 3T vaArfafean daef
SR B Reafa

IIET $AA o HaeT YL @t UferssT goaft, sfews it eramenst
U4 3T emRAeTElerdT UR 8ft werdt foristor Fsra grem|

R3¥ Ud 3T vannforfeaw waeft | amgfer (f) | wfaea arfereT 5: sngfors A@ica yonst &1 uaTa 7 ugw
s 3 Rafa geitfeat

AIS STTBRI B 23 27.71% R [ geAredt amgfar (f) | ufaea
AT FATTBRI & 38 45.78% dBeidt UfST&TT o1 ST 48 57.83%
STTBR! Igd B AT TE] & 22 26.51% afess erRaTeRI | afdiel qomett | 39 46.99%
83 100% 3TetTet &t Sifereat

Ba-mufis s 3TT JR&T 3R MU S 35 42.17%
WA AIfABT F AR, 331 AR & IA 23 AWBRI | AR 3ol Sddr

(27.71%) o Ig TR a1 & o8 FhHm gfegmam (T3ME) vd | 3TE® FToRaasAT St FHrft 44 53.01%

32T TaATforfead & AsTerd dEidpel Ufbanai & a6 Teeri gl Bd-mufie JAH®

IE gerfar g 13 fBfores go1 & Faa 37d dwiwst Suson & ufd
et 7 areft oft ATeRar 3tk saTaEIfie ufdreror &t wft Bl

gl 38 Iaverdr (45.78%) A B foreg 3@ fAww & daw
AT TTABRY &, W d ABeATD! G&TT AT SATIIS TITeT §
guf ®T A F&TH T8l 8l 22 AWTBR (26.51%) of Tg TR fdsa
f& ot STeTeRt sga A ® a1 7 & ek BT Rufa g9
T B ISR P! & b A@idar 7 (T3S 37k 3eT fadwor S
SAdTeTan ATETSTT Bt 3rTetTat I 3ra oft saraatRies aems, ufsreror
Bt Bt 3R IR & Ul 3RTESTAT A19G B

IfE FAWTERT B 51 YT ABeiIDdI S ATH, TATeT, 3R
A et ot sTTIS ARG & Y, A AETde Bt URG(SfdT, srfa
3R forufar-formfor graar & 7= 3 firet AsaT Bl
arferet 4: awiea § Afdear st urefdfar 3t yfier >
ufd Rt 31 1=

aEeRI Ft A amgfa () | ufaea
3reafers mgeayqut aTed & 34 40.96%
Tgeayul ATeTd & 28 33.73%
AT A8 3 B 13 15.66%
PANEGAId g AT ABA i dd | 8 9.63%
T 83 100%
q-mufie ans

arfereT & TUte g1 2 P 361 9r&R & 83 ai@THRI A A
41%(34 EIHR) AGiwe ¥ FAfdrddr va urefefar o srcafémes
TEedYUt HTeTd | T8 3 91d BT Hdbd & (& AWTERI H SATGATRIS
ImReIRiea i A fivard saTe Fw@e Bt HiaET Jed
?133.73% ITRGTAT (28 FRATHR) A Nedyul oTerd &, forat I
TqeC BT & & daidel deT TBATHS S10TeT o1gl, afed Afdd
SaTaes! o1 ot &5 51 gt B TE 15.66% AWHER (13) 5
Pt AT HEcd 3d 2, 31 9.63%(8 dwTeRr) v Mg s s
PH IT 16T T HEcd Qd &, ol fidTetera RUfd 3t 3R FAdbd B3am
2

TE fa3u0T 37 AT BaT B W ifdd HdT & & aEide
& I oriza safsat &t dad doeite! ufsigrr & =8, afed
Afdear, ursfsfar s amfoes soreTRica ot oft ferem <t St

e SraTara o1 ve A Jiftre ey gaa ot srgafa o

SWRITh dTfeidT A T AT &idT & & ddstiat ufsreror &1
3T (57.83%) IMEYfolds ATt HUITET B 3UeATel § A T
TR 3AA g Tbd [Herd1 § {6 st § sidie Afrear va
dPeitp! B AAS 3R TRANST Bt Bt yATH &rmar 3rsft fFrasfra
Tl B AP BI3AS 31faf¥h, e Seraddr &t &t (53.01%)
oft ve mEeaguf HRUT I fF B3 ames uRuRe fafémt & siferes
TGS ATeld B, AT A AwTeR! IR f3fSes gurmet! e &1
%14 oTdl sTerd, o ufvadsr &t sfar eftft & st 21

afiss SRETHRI § STd el TuTTet! 3MUeTTal Bt 3iforaT (46.99%)
oft IBTEMT &, T Ferfa § S srgeraciey d@TER! § ddsitast
IGATAT & el ATSTRAS BHTaT &l TEI ST FR&IT 377 sMuetirar ot
Rrar (42.17%) & BRo1 oft B VR RBfSea gourmeft &t daz
AQifdd T&d BIget fBeTma Tg B8 31 AHT & fb 53R S I9ra
U STefere &g & oft aneyferss cwTEet HuNett & foseTeaere &
ddeiat, ATeTRI® 3R ATHTIHS TR Bt geitierd! fGemTeT &, forerds
AT & fore Sgamem efteaioT 3R 31 SfifoeTd TR aeas
H
forspd - 3 31T P 3NEAASA A TG TASE WY A URTATETd &raT
2 & oaidel &1 I dobsiiat fAeTd & Teld (i@TPRI B URUIS
YfAT § 3MIeger Ufiader 3T 31 $OR &R & 83 AWISRI W
>fga Tz onter serfar ? fb Tafd smgfore araiee ATvcaR SR
Eoft FamRt, fsft, e 3nfe o1 IueT 3re WIS € ST R, g
T3ITS, 3T VAT eaA 3TR F13S MU AEThel SrAT T leTad
Tunferat & ufd Seraedr 3R saragie gerar st off Hifia
BlaETERI & afdedr 3tk urefefar &Y de ABRIcAs eftediun
313 W 31T, f5g dAdeitat UfETT St HHt, afess YR &
uftadsr & Ufer arfereat, 3T JR&T B @R HAeg iR ags! §
SATOTRGAT Bt BH SH BRBI of $H Ufeadsl Bt ol JU A 3TTatTel
T T8I T B BITE eI 31370 BT & fb AEicpet 39 PaeT
AWT-SNET 3R o181 38T, Sfod Tg e 0Tetifaep, Afde 3k adstiat
F&TAT ATAT &1 Tt BT &, STal IWTPRI Bl of Hae JA¥AT 3R
301 Fuge B, sfews f3fSea drem, afde fda® st smemdt
dosiat ufiadell & TeHATT B3 @t &t oft fFelra it
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grsfh
e ;

1.

WHRY de forstt Fzenait &t srarer! & fore forarfia wu A
3MTEYford AW TdeT ATGCATR, TATIS BIS(EaT, UNTS SATEMRA
T T AT FR4&T Aa el Uf6Tor SRIGH Mford St
1Ry, oA 3 suTagTiie U A 581 & Tl

AHA AWTBRI T adsite! ARl & Ul AGRIHS
fteaiun fdafia avet 3g BrRfeTETS, saTaRIfIe Hars 3k
R T3 3Aord fasu STt a1fen, arfes a oft starar &t Agst
AU A WPR B3|

e fereT va nfereror & Sfae et ot Uy &t sl
A smeror, urefefar, &k it soreifRca S fJuat
@ forafiid ®U A saETiees ITERvT Afed WRqd fasam Smul
SITATRISG IATED! BI Tg AHFTAT AT ¢ & amegforad
AGiPH UUTTet URGSfdr, 0T &t suq 31 s-Araeht
3MUTS § 3id AERIS ¢l $ASD fo10 FGTBR HeTdalt B
ATEH! B ATY ATTG TSTaTT ATfRTI

f3fSreet eraTaet TUTTeft STdeTTa AR 32T R4 Ud anUaterar
P HToIB! Bl TUSE /Y A AHHAT STalT ARV AWTHBRT B
T IATAT STTeTT ATIRT b T3S AT TeTaT3il JRT fbd TR
JR&T Florfeaa ot ot 7

e, oo, t .o, tr. B, THSTT (Brgard) S UrdusHaT
T 3mefforas ciwidet o, ST UaTioTfeaRd, $3MRY, e uams
3menfid fawat @t srforaref wu & Afafera fasa stem @@l
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AT IRIP TA1FA UR Alerct f=ar b1 uama

=Y. fAerar”

* gREe Mher, gETEer Ao Afver oo, e, 9% (S.9.) ARd

At 2l
8% FSft - AT, FawRed, Arere, Wi

e AR - 3T & Bforea ot &, Arerer Mf3an s Sast &1 U siférar 37e1 9o 311 71 BAg S, 33T, fRaer ik Raseis S
WA of &H GferaT 3R & IOT A 3o, STTTBRY ATS Bt TR 3TUsit IeATHBAT 5h Biet BT U T {1 Bl gTAT b, 57
f3forea wifd 3 a7 B3 ABGRIHS TGeTd ATLE, TEI 5B ABRIHS U, IS U A HTeRA5 FARET WR 5B THT, Bl AR
T BT ST AST| T8 U T TATR Bt 38 &, FoA WIS 3T JHATe Glall & Hgeaquf 2| Areret Hif3T &7 U UgE dSRIeHS
T9TT ‘JoTT’ Bt HTGSTT &1 T IR At HHfEAT R 317t Sfiaet & Bad ‘gTaerse A’ B AT B ¢ - Fiedi bt axdi, ABe
BIRR B FeTfordt, 3R GLrETd Redl S Ud| G BT 561 ‘Icpte’ ATARI BT ST, SATeh SRR 3NUet Sdel Bt TRATISAT Bt JeAedT
AT E 3R SUATHAT, F6AT 3R 31T - AT H SH WG BT ¢l $H g Bt foReR getot A ¥, 31avTa 377 3irew -ger St 31

TFATaeT - 3 & f3foreat gor §, Arerer fifden gun Sfiaar &
e 3ifdrst 3791 §e1 ST B U8 U QAT Ha ® forAat gforen &1 v
Bie A 3ifa § It & 7, T8l 16T - & &1t A oft vap-
IR A 5 ABA 8l BAgP, Raer, $ICIeMH, SEICATY 3R Jed
S Toewid o FUR, YT TAR TR AHTE J319 & asiat B
Tt aRE A 95 e Bl wfdser, qam Areret Mfif3en ae va awere
2 I TADT U ABRIHS U 8t 32 3 U9 &7 IR UTet & forw
& 5 f3f3reT ugegait W fam et ghom|

Ateret Mfdar & & o¢ adtel A Ao AT R
31 3N HAR: g 191 B 3iUet URGR, IRl TR AgBIHAT
A 3 5 os AT R, o7 € T aiteifore wU A R & I8 Qe
FaET B {5 A U1 Bt 3R 0 TS Tollal BT U STATeT
BT UGTe BT B

e BT Hid: A M3 AR TR TTABR! FT v aRd
3R SATUS AT T ST B & Gfora 9R H ot ATet eaTIat & IR
T g3d SfTel AP &l T SAPTRGAT beflel 3R ARG Joi W
3MTATST 33Te1 BT TS LAfHLATA ATEH B

B3 oTU AoeTR P 3R 9t Tar fHu gl

rfdrsafes &1 ga: Ig g2 safeh &t 3rust 7, fF=r e
TR AT B! 5UTh Bial BT HIhT ST &l BATDBR, K, BICITH
3R 315 TATCHS 19T 31U BT BT GforaT S AN UGfefa B2
A5 B

TS BIUG! & AY-A1Y, Hew fifdar S oo sk g
oft T

ATAfH® TG W UHTE: Al H3AT R TR g,
AR -gforeT 3R BRI ferufort arerlRie Fared o wenfad
BT AP Bl 3AN 3aATS, fiar, Sz sremArATe & it St
FAIRRATY T & AP B

I JTAT BT TAR: A M3 w St Tal 3R 3rwarg
Igd doft A et Bl 539 AT § 977, da11a 3R fIsmeret Uar &
A5 2l IE AW ®U A Forat TR AAIIS sfieterstt & SR
TS 81 geitd! &t STt 2

T Bt gafal: Aere HifEn o1 sreafers Iu=ier In ot gafdl
PT TP ST BRUT 2| 19T Tl db TbIel Hd 8 2, oA Iarapt

férem oMtz gmat: BT 3R UekaRT & forg Arerer M3 U Iepee
e Iudur R J 3ifercrrset weaf, Afére geat 3k farwsi &
Sc119T I HTETH A TeT UTH B2 AP 2| TG o8 31U B & et
TR AdTeTdH STTPRI UTH B & 7GG BT &l

SIGATY 3T ASEIR: Aere HifZr F syaamn & fore ow I=a
Gret Bl Buferdt 31uel Icurel 3R A3 BT TR BT ABT B,
IATEDT A A& J3 AGC! B 3R oL TR a5 UET ABT &l FHS
JTeATaT, 3H A9t HH31 BaioR 3tk fRfSreet mrdbfeer fAdug S

IeUTGHAT B Bl 3R 3 aRAfd® Sfast ot srfafafert & g &
ST B

NG IT BT FART: TN M7 cotetsis UR 317ett forstt STTetert
ATHT Bl A ST TN 3R AT R BT TaRT 96 ST &l 2fdser
37? fsfereT Sieft ereamd s & org 2

IS 3reeng: fRrenymft wmu A, Aere fifdan w srafés
5T ARANIS GforRIT H ATHIING SIS BT SRUT Fof ABT ¢l
SIST 3iTeTeATSel STa<id ¥ Sdel 5J3d & oIl @ f& d 31Uat 31A-

www .nssresearchjournal.com

Pagel07



RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

I-IK Noveen Shodh Sansar (An Internationol Refereed/ Peer Review Multidisciplinary Research Journal)

July to September 2025, E-Journal, V ol. I, Issue LI (51), I1SO 9001:2015 - E2024049304 (QMS)

U & AT A Gt FaT i B
arfeea &t wften
3T & GR & Areret M3 gR Sfast &1 v 3ifdre 37T a1 gaor
2l I & R I3 ST 3R URAR A Ssar 7, &6 gforam 8 ot
FTIBR! 3dT & 3Tk gAR IRt &1 s et BT v 79 UG
BT B ETIfP, A SMHRA gforan ot gy S N U T8
3R T UEe] fB5UT R, S R TR Taed ot s1efk wu A
T9TFId 2 26T 81 A M3 1 U U A RIeHe 9T TE 2
f g i, raATs, 3R 3rbaiuet ST ATeRI® FaRey FHR=ATaf
B! geraT ;a1 81’

Arere HfET R BW 3raR gl & ‘3maef IR AGw S
T FAS ST Bl TN 3Tt ASH Srest A, 3rush giga, sraeft
Susfserr 3 3ueht et & &1or e B2a 1 2 Te Wit gfor
FeATaT & T8 A B Uyl fewrar §1°

S g 3TUsit qRAMGBAT3N BI getell $H 3MIMRA gforam &
P g, dl BHR Tl H EleTdT Bt AT SToH oidt &1 87 Ad & B
TR et § o5 S 3, 3R 80 IR 3t aE oI T AGH 18] ol
39 foRaR gl & BRUT g1 3MTen-IraTel § Fift, 3rgRem ok
SRAAIY HERIHA Bt AoTd @, Sit e -efR fRiam 3fir srawme &1 wu
A AATRI®
AT e FaRed R Atere fifdar &1 usma - Jere M e
orfeperTett 3uauT B, oA HEL 371 sTeTd Glefl dvg & SUATeT &
Add Bl T aeTe oft ¥ 3t aifdremy oft AT & Iuier &H
gerfel 3TR AT St 3R & ST ABAT B, b $ABT GHUATST
AR JUTS 3R sAfpaTd Shael B ABRIHS JU A THTIT B
ADAT el g8 MereT HH21 o1 Iuier forier} A Her a1l s34
ABRIHS TSN B TSI 3R 5B AGRICHS THTAT A T
TgeayUl Bl g8 3ifaciTsel TR 3iTterTsat Sfiast & dia ve e
Ao SITY T ATMRT AT &H FAB 1971 BT 37Teie of AD 3R
FAS JHATS A 59 A A HfF R ‘@55’ TR ‘BT B
3YS U aRE BT SIUTHTS T I SaTTelt 21 ST faseft Uiee R aga AR
o5 et 7, t oRass &1 geft fiadt ], St Suieredt o 3k
31feres Tiee B3 & fore Wfia BT 21 I8 Us &1d ¥ §6cT AT §,
STET SaIfeh 31Ueft MTeH- Yo Bt aTEt TP A SHsar ¢l Id o
3raféra ufafdsan & fiereht, at 3 forrer, S 3R wTeft megA
P ADA Bl TE o1d ARAAP Sitael B fTAGIR, ATHTfoTe Faen
3R gl a% & sfic @t s[oraam ot it menfdd &2 ABAT B
AT feTo1 T 3R a7efR AW R St Areret W3 S Ay et
2| R3foreat gforam &t spwemft & SRUT, $B e gA B WL
et 3R SUHTfeTd Bt T 31fees FEST HEIH B Bl ATFSIG el
& fIBR oter 31w sieflk detra, f[iar 3tk AT sretema &1
3T TR T, foRTA I WaIRRies Faed W a1 3R et
THTT US ADAT 8l ‘TR 31w fafdier amse’ (FOMO) we 3R
el giTferes THTA 21 ST 8H 3T d 2 b gAR &1ed a1 uffRia foerm
B FE! STeX oI @ & AT fBdl moigr arfafafer & smor A R E, a
T U8 R AT AT & b B0 B Hgeayqut @ I} Tl T8 HITe

SAYeft 3R T Yat Bt 7, oA oafs SToaR 3ifeleirgst ot
3R 3 WieT B Fide S Y TSR &1 31 TS, TE FEel
3T greT & Ateret Wif3ar Faa JEAERIS Bl TAS D
ASRIAS Uge], 3t Bl T A9 BI AW BiAAT aTet AGGIAT A
J5o T 7SS IR ADAT ¢, ORI AHITS 3rerena B g 2l
TR FARET A 3 P& IR STTORGT TGTel, STTeABIRI AT Bot
3R STAIAHG ST B AGTIAAT TGTel Biat b fo1u 9ft gHBT IUAYeT
T ST Awar Bl BIfIs-19 mEm B GRIe, Meret M &
Ao Bt 3ruet fiRrsTell A 3 et 3R HTeATeHS HAERT UTet §
mEeaqut gffieT farems)

TAD IATal, AN HHZAT R ‘A5’ 3R ‘B’ BT Boe?
AT TaTee WR He 3RAR STeTdT &1 S1eT 31Uai! Uie W fHetat
arett ufafasanart & st HiHd 3iide doTd B oie fBt Tiee W
T ATES AT BHT 3ATd 8, A1 T Ioe 3RAIPd HEgA BT & 3R
IS AT BT 3 UgaTdT 3l Ig Rufd ‘ge It &1 ¥
(FOMO-Fear of missing out) #ft UgT Tt B, STaf sufes B
oToTe ¢ b a8 gl A s ge w1 § a1 & ngcayof acen &1
f&T 7€l B1 T8 S Iog FIOTAR 3HTeTeTseT et & TR TR T
2, f5a ot offe, verarar 3R arafds Sftae & freat o?
FAPRICHS THTT USdT &l

Areret 2T &7 v 3R STERIeHS THTd I8 & b I8 ahent
B IRATIS GforaT A G IR 6T 3l TS 37U Hlel TR FAeAT AW
feara g f& 39 U 3uat ufar 3R Giedl & ATY aRdfdS
STt Pet BT AT T8 1 @l I IMHTA Gforan T gefet W ST 7
& 31 areEdafde amfas Sftas gurfda gar 2, f5aa a
HTTATHS FA A NA-UAST 3 IS AT HEJA B 8l TE
3BT, 7 € 3 ABST HTeTeiTsel BgA' A fER &, ATl detrg
3R forTen &1 BRUT ST B

TE BEaTT STl oTgl g1aT b Areret M3 3t oid v Areilies
Tt 1 WU o I ATESAA TpifersT, POt WeRT 3R 3ifeTers
Icdtsar (ATFSRGfeIaT) BT ATHAT FRaT, 3R IR BT Mt
Sitaardiett A etelt BeaTT gHR fEHTST UR TR 3RR ST &1 TE o
FaeT AR AT QNTfd B 99T AT 8, Sfeds gan fyedl, ®m
3= ferem & oft amen srerar 21 forsepd & dR W, Arerer Hif2am v
orfeperTeft SumuT ?, difdset saaT sreafere 3R srforifa Suner
TR TTSTFe TaTRed 3 foru Ues 31 T &1 218 &3 ves vt amemaht
gforar § erdserar & STet getert, femmar 3fR foRaR Acamust &t mver
& ATaIRie ®U A SASR 3R 3RS Fetreht Bl I 80 W forefR
AT 2 {5 &0 30 TPRIHS UHTT B BA UgdTal 3R 37 Afaa
@3, A1 & 531 fBforee gforan &1 Su=ier FmseRt & & A 3R
3T AT T BT FRAGTd Rg A | Areret Hf3an R ‘A5’
3R ‘BT BT BeaRw ATeAAS FTRLT W AT 3R 3Meferds Jer
7 Merer M3 gardt Staardett &1 ves 3ifdrgy aieT et s B
3Tt faRY 3R STt Bt AT Bt BT 7GR ad Bl AT,
31 TTHIHT R ‘AT5®’ 3R ‘BT’ &1 Boar, ST Q% B et TLRAT
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T U HIETH YT, 37 Ueb Sifedt 31R Baft-59ft grfordres manfasimer
T WY o BT ¢l TG BeraR IR ATARAD T TR ATe 37 a8
3R 5T TE&T &, SN fadn, srads iR Sien AT ot Bt St
AT DI SToH @ T 2| ASH Ugd, ‘o150’ 3R ‘B’ Bt JEAT
3R BN 3Tl -Tod HT ATUGS §af 315 &l T8 &1 BIg UIE STerd
2, dl g 3feTolTel § Ig 3ufle 3ed 2 & g iy J=a1 & age
3R ABRIcHS Bhc Acisll 3R VAT sIEl ardr, af & forrer &
STd B 3Tk g B THR HEPH Biel o9Id 8l TE TP TSR BT
‘ATHTSE AT’ (Social Validation) §e S/IT B, ST&l §9RT
SNTeH - AT GIRT Bt I R fo19Rk Ta1 31 I8 U WeRelas Ugfer
2, TP Tg &1 9183 PRBI P MR W 3Tsit BIAT 3P B
fore roteR Bt &, o {35 g 3rafess aqutt 377 &manaft & snem
I

$S 3T, ‘SgD’ SR ‘B BT Dok T o gerell
ST TS FATAT Bl 519 &0 GAA B URE 3Wd 8, ST@l 9 URA
TR SITGT A5 3R HHT & 8, @ &7 gd 31Uei getoll o
P! oI 2| BH AT 2 [ SeTap! fSiaelt gHA SATeT AHTS, ABA
AT ABITII Bl TE GeToll TR 375 ST 377 3RYRETT BT HTaeTT UaT
B 81 81 370ett figoft &t gl @t ‘WRisae’ 3ifeTergel forgait A
JoTelT B 8, ST 3R U U BT 31 o7 Arere M3 w saer
3Tt A 3reast ST s dd 3R 4701 ATS B2 7, fod v
3ARdfd® B TaTd! Bl

TE SR 'BIA (Fear of missing out) JTsft 8 T ATel &
S 3! oft IeTaT IATRI 5T BH 3T 2 b BN e a1 uffera et
ardt a1 gdT § o 3% ¥ 3R IS ARl R 9gd AR 156 iR
PIHT 3138 &, Al &1 o1l & b &9 o Hecaqu! Bl 38 81 I8 ST &l
3BT 3R 37701 - YT HEHH FRIT &, foRTA fiar 3k dera 8
ASAT &

FABRIHS BT 3R Ciferor oft U T8t AHRIT R Averer M3
R P13 8ft sarfes et A e fasedt uRomm & gt R FsRIeTs
Phc BT AT ¢l A Bie Bt Bt Hraeait Fi sisfik 7u A 37
UgAT ABA B 3R I HTeIRId IqReT B g3 aRE THfad o
ABA Bl ifetst 3R AgER-emast (Cyber Bullying) @t aeamg
3rgaTs, fRidr 3tk I8 a% & smengaaT & ARt & oft s 3
FASA N AU, ‘156’ 3R ‘BT BT SR U Wit Gferan Fetrar
B ST BRI 3TcH-JHAT S84 AT R forsl B3 ®, 5Tl &n
foR@R T & 31Ut godeT Fd 7, 3R FEl & Terrger 3R
ABRIAGAT B Ufd Adgerefler & ST | I8 T §AR ATeIfASD
FaRey R Aer 3R grfordre TN STeTaT Bl 7 ARIAT BT
FATEITS SATehoTd 3TR ATHIITD Glell TR R ITILTS &l §H A7
ASTe B TR ¢ (S Areret M3 IR fewret areft gferan arafds
TEI 1 EH 3Tet BT B T3P TR BHE Pt AW A T8l 3Mipell
a1fgul &8 31U STeH-geIdT Bt Sdfd I[ur 3R sufehera
SUTSERIT & 3R TR URHTN 3ett Tfaul Ardr-fiar 37 fererst
P T B 37 TR 1 ferféid sz arfRu f Areret fifam o1 suer
Sriert A A B 3Tk 396 TERIHS THTE! A BA s 3idd:,

& Areret 3T & v IuB0T I WU F IUANST BT ARy, o b
U@ O3t avg & w0 St g Sftaet 3R ATerfRie Tared & forifa
B

forspd - AT TaReT W Areret M BT UHTE Sl SR
T3 B $ABT IUAST AR HTTRIS FaReT Bi 79fR 70 A
THTIT B ABT &, el TE U AES 3UBT 9ft &Y AhaT B
TE g9 R forefz Bear ? b &0 st Iuer BA B Bl 3rcTfered
3R siferif>ra IuRNeT A e, fBfSteet f3ciaw &1 srsam &eat iR
qRdfa® Sftaet & Adel B rafiedr 3 A gr Aol difsar B
APRIcHD THTAT HI BH B ADA 2l &5 Ig TG TWalT ATfem fb
Arerer M3 v ATeA R, ATE TET| 3BT fIaHYUf IuNeT B3cb
€ &0 $AS AT BT TG Sl §U 37U HISTIHS TR B 87T B
A5 B
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2. d13F UA., ddisel &t., SIIBRSA U., fagisr vA.aT8.
PRI|TARRA AT (H1fIs-19): MUTADTe e Rifdeaasmt &
foTu ue UTgHR| 31AfYee STeter 31T SHSIAT 2020

3. OraelT U, {ieTel vH., 919 et U, STIIel U IRIelT 9T -
TG I STUGT & GIR AP Bt 3idEfee| FuaMs ANfefd Al
SITUS IR Urenfarast] 2020:6: 1-5

4. it ., NI ve.vn., fiaer v, Setate off. difas-19
TETHTR 3 GRTeT 9T BI5I B deATd S SATIDBAT BT AT
SSMMEAT: HIId A TP HIA-AIFAAT EITA| oF. aTST
IforalR¥fét &s ATEAI 2021;16: 260-267

5. 3RISITH., 3T vl uH., Riaeyst vat., et wo. sifds-
19 & &R f3fSeat feren & genfaa Ha a1 FRS®: TS
AifReaata Aisfeier eftewivr dwgfeer, Far itz Fram
(ICCCS) W 2020 & 53 AR I AT Bt BRIATERT
TS, HIRAl 14- 16 AEER 20203 fUASed, Tofol, JEAT:
TR 3T s fdcde U saagiforad goitierad (IEEE)T
2020. Y3 1-5

6. U fBGRA vA., oIUeR UH., Bideil Td., A<t T, STorerH
gt., vt fseg At vet. Hifds- 19 mEmHR} & GRieT 3w forem o
gz ferem &7 aaetet| 16T Srefenst SfarTsgiar 2020

7. faemgst wer., sEteet Sft., 3mer uw. giu fefer oise &t
IUAST IRB PIfds- 19 A BT WIS fIB0T| Fotbac
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8. o &, ¥ A S, TaT vaA., sHieT UH., Jor H. ., I va.
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miiXariYe ararazur 3 ferRi=ror &1 B ) Afdte 3uala
uR 13191 Ud 813 36 3TN U UATd BT AT

* oo gt (e w1, Te. 64t/ 115, smar R, -2, g RER, qREEE (S.9.) wRd

TN TE B

e AR - Iuwfoer 3meffors AT BT b5 g 7 forasT o Afére suwfoer arft st B famerr & a1t @t Sféies suwfey ve
TR TeaTT ? ol WR 31e1e SRS BT UHTT BT & foTAH UTRATRS JTATaR0 ASH NEeayui Ud HTATTS &1 TRqd oner § Iavres
& 3G STeTUG & Iod ATEAas faemerar & ol @t Afére Iuefeer IR uTfiaried arararur § forisor o1 Uag ST o1 1 oner
Teef § oredt ud amfiur &5t & ITa ATeafies faeTe & 5 12 BTH- BT B 96 sATeefd St 3RANTE HUTTIS FaRIPd ATERD
fafer T fba s R1 ey forsad & ure s R {3 fofer 3 651 & e W oIt @t Sféis Iuafeer R ufar & feresor & ¥R &1

ersg P it —urfaTiies ardraroT, ferzsor, Sfére Suafsy, 3w meafis fGamel

TEATaet - Sfére Suafser sy & sAfthed [ABA BT HEcayut
PR AT ST & T STeTD P oilael § SATTATIRIPB & B UTH
Bl J HAEIS B! 8l Siféres Iuctfser AT 9o & fSrAeT Iu=TteT
bt ¥ forfeua Seea &t ume & & foru s arar 3 e
fore et} forfSmra &1 arerar faferse v, wwdor va farf$wa &R
P STeT B ITALABAT &It 21 TE oft 3BT fam St smaeTs &
{3 faramerar udten afiv utenatt & urH 3is srerar s Aafera e
T UTH STeIbTRY, STTel Td $Y9reT &1 UfIony gid 21 Sféie Suatfeer
Bt ufisrmur forer faea Biv ¥ 37 TR &1 B 135, ‘et gy &
UG UTSTDHH § ABS IudAfse AT ugefd ATAIT ®T A
Broret, fder ufism vd B & ufvomm sy Sfére suafse fafdra
TBR P 3 'S AT qufaTens fewuoft & U F gt 3’1
urfearfees arararor-nrar-fudr 37k st & dta dieger Redl ot
ST B! UFIaR BT a1 &l TRaR ATHIIAS sTazer &1 AeAH
RITT UG gferanat ATera AYE Bl T8 SAE & oAbed [AB &
fore &% Amfoe Agg § A A Uge 3R A Hgeayul 31 ST
o1 3T ATAT-fUAT g UffaR & 3T AT A 31 ATATID
HTeIGST B ARG Y& B 8, foRAH 98 T BT UTd Bl Ig 1S
ot foreT &7 aaef ForTel vd A HEeayul AR B URER I BT
"o fyenerar }, STET IR ATaT- U st & aneef e g B, e
R g & fFera &t mafis SRt gdt 31 = ot forem =
UfeaR 3T 3TET U9 EraT &

uTf¥arfyes ardraror § &3 Ta9T® ded UTe SiTd @ forad &7
&t mfcrfesa, sreemist, ATdT-fiar T s<d W forisroT, Jrem St
va A1dT-fUdT va st & STuR{t A« fenRrawen # urfiarie

TaTaR T &1 & W THTT 318 gidT & it STP oJfebed U
Suwfeer Bt GBI WA A UHIIA BT Bl T§ TFUT IS H
HTATeH Ud AR Ufiadsil B doft & AT o1et & forF srRoT
IS BT AfAeh IWHTE, RIS Td FR&T Bt TaeISaT gt
B F1SP fBmR 11 3ifere ufeussar & ATy 3iféres fomiert &a
2 3tk Tadar & foTu T B Bl 39 uf¥aniies uIfaror § 3Ad
SITeHRAHATS 3TRR QY& Sueifeel Bt Trersl AT s Bt oI gt 2l
eI B ATALABAT- 31 Bt HfcRaeriends va yofdr 5t gferan
T & DI AB Blol B 3MTHI8T TIAT &l BN b {10 3T ABeTdT §
Stfére Sucifser Aftafera &, {5 31 w9t & AT et avg A st
A1 & SN §176 & AT Bt ABerdrait o1 anefa s g Tt
BHROT R B ATAT- AT 310 STe7e Bt e Suatfeer i srcafers
&ITT I o131 Bl 3F UAVSTol & o0 A ST U $§ TSR >
Ga1q, foraisToT U4 3rejemAetTenas foremt Bt eftud Fl fSRTeT e
3idd: BT Bt Qfers Iuwfoer W g1 &1 7 M 31eAT BT &I
39T vpi @ Hfére Iuefser w urivariie ardararor § sl )
forIsoT & UHTa BT 31eTAST BT &l 3T B B Ty oner v
adaaTer Sfére ufitea I urifdres grem va ot ot Sféie Suafee
W UTaTes aTdTaRur & UHTT &Y 10 9] & ATY AsiHa B2
HbaTT|
TAARIT SY- U1 aTararor ¥ forsior &1 snit @t Sfée
3Ucifser UR foieT Ta &1 & SR TR THT BT e’
one 32T
1. urfyarfye ararawor & fordsmr &1 s St Sfére Suafser w
foTaT 3 3MTER W UHTT BT e BTl
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2. urfvarfie ararazor & forisr &1 sl @t fére Iuafser
8151 & 3MTER TR THTS BT STEAAeT Tl
e &1 ufftaisa
1. TRGA QN 37EA IS & IGATHA SToTUG D &t A A Bl
2. U oY T S1GATA SHeTus & I ATEATES farenmersr & sr-
ornal o & aftaferd far s
eny fafy-vrga one siearer § qufearens one ot 7d oner
3rezre fafer o1 JueieT fasam s B1 3ra: ofter Bt Ugfa Ad ener
B B T oy § adare Refd & e § Sirerert &1 gufer s
ST R
N & TAHBAT-IE M ITRIGS B ITGATHA SHTUG P I AIEATND
foramer & it W e SRR 3ra: TRqA ene § sTeaTe Sfelug
P I HTEA N Aol & BI-BHITY STeiAEdT & wJ & Aftafera
H
e TG - oNe 3ieTTe § STgaTe SeTus & I ATEI NS
framert A 512 SH-BTST ST TGl Bt SRAAT 3JuTfad
TeRipa arefRa f3fé b smem w fdsar s gl 3 fafer & Sreriwan
@t fafdrar 3u g & fGenfSra fam Sran B 59 916 U3 3U
AYE A TGl BT T A1 AT § W qAford samaef Ierat
STTATT & 3rUTd § TET 8T Bl
ontemeff ot 23 fA@merat (14 amfor @A T 9 9rEdt & A) &1
T el ¥ T 31 fJenet & 512 sH-sHnsi &1 a2
FTGefa Bt SRITS TP ATeRa® [&fer R e s, e
A 307 BT BTHTU ATHIT &5 A TS 205 BT BT BT AT &5 A
Tt e sraTIgt U 282 BT Td 230 SRS BT Il saTeef
7 f5am srm
Qe IUSBIVT-TA oMter F B0m 9rae s g forffa ‘Home
Environment Inventory’ 3T SIS 31T&8T 3 HSTEUT & 52T st
2 feraretar & anfdfes uster ufvomm &t Siféres sueifee & wu i Harfed
5 s B
Tadl o1 Aifat Rxdvor-Mée suafde -mqa sieaw
T enenfefeht & w1 Bt Afére Suafeer s Areafie fFae=t A
gt afyormm & =y ute Bt va 3@ dier gert 7 fFefara fsar 30
A 44 UTHID B forrel TR, 45 A 59 UTHIS BT A TR TG 60 T
3T 3ifere uTHIS B I TR Bt e Iuafser 7 fFanfera faam
uf¥@ e, 1- 85 Td smsl ot Afées suafsy & E aArds
3R e &l
AR, 1- BT Ta BTN BT ATE, HEAATS 3R, AT fraeta
g &t

foior |Hwam |Arew | w1ed | Ao | &.amer | Fnefwar
3R | faeter

B | 282 | 46.52| 1.48 | 11.94 |1.451 | Aefe

B0 | 230 | 45.04 10.90 3R

SWIh ARUN 1 P 3rdeiidel A Tg TISC &l 38T 2 5 sl o1 71eg
46.52 2 Ud ATl faxreter 11.94 31 I€t SI3T ST ATET 45.04 7
3R ATeTe famreter 10.90 Bl 33 TSR B Ud Bral ot Sifére

3UATEr &7 3TRAd 3iaR 1.48

Arefesar TR 0.05 W &7 s1urer AT (calculated value)
t=1.45 1% STt &.% ARuftaw AT (table value) t=1.96 A BARI
URUTTIRGRAY Qe UGS FATBR Bt STt 1 37d: BT Td ST
Bt e Sucfeer # i ATl iR €T B
uf¥eeuer. 2-21est vd amftor a1 @5t Sféres Suctfeer i oI Atels
iR T B
arRvft.2-9rEdt va anftor s Bt Sifédre Iuwfsy &1 ATe,
HEJHTT 3R, HToT faretol Ua & .71 |

@y |dear |mea |mew | oo | | anefmar
3R | faerer

gmftor | 307 | 45.73 | 0.31 | 11.47 |0.306 | ATl

BT 3TocR TEl

OIEst | 205 | 46.04 10.56 K

BIY

SWITh AR 2 F APl A Tt g & amftor soit &1 mmex
45.73% AU AT fAetel 11.47 21 TET QT8 BT5I BT ATEA 46.04
B dUT AT f3aetet 11.56 31 ATHI0T Ud 9r8dt ol & s negmTe
3T 0.31 2

Arefesdr FTaR 0.05 TR & .37 310TeTT /Tl (calculated value)
t=.306 % Tt @ &.3 ARvilax Ael(Table value) 1.96 A BARI
URUITIREBY e URSIET TSR St STt 31 amftor va orgdt
& & Bnit Bt Aféie uese & ATels 3iaw & B
urfyarfye arararor # ferRisor &1 FaR-uTiaTiee ardrawor §
Foa et B Heg3TeA B SMe[AR forisIor B ¥R &Y eftet gort & fysmfSra
fasa srng, oA 3meam ufderaie(Percentile )81 P25 U 33
o0 @ forre TR,P26 & P74 & 3ifAd TR 3tk P75 a1 39A

31fere &1 3w ¥R & fFefora fear s @

Uf¥SeUaT. 3-8 Td B3l & urarfie ardraror ¥ for=isor &

3R R B3 ATefP 37 & Bl

AROf.3-87 va sENs $ Urfiarie ardraer § ferisor &1

HTE, "ol faIeTel T 1.0

e |feiar |Hwam | wred | A | &.arer | Fnefwar

fraea

foRIesoT | BT 282 | 23.98| 6.405 |3.755 | ATfH

B (230 | 21.74| 7.071 IR A §

SWRIh AR 3 T 3aciiPpel A T & fb ufear 7 oo & 3mem
TR BT BT HTET 23.98 qUT ATIS fraetel 6.405 Bl TEl BTt
BT ATEY2 1.7 4 AT AT faaeret 7.07 17371

ATefBAT TAR 0.01 W .7 31U AT 3.755 B, Bt 4.
AR AT A 31feres 31 uRvmRasY et uReeua fored ot
STt Bl 3rd: B Ud SH3N $ uTfarie arararor § forisor &
3R TR ATB AR R
ufYeeaer. 4 - 9rgst vd amftor ot & urf¥arfyss ardarawor § forisor
P 3MUR W B ATefd 37 &l Bl
ARoft. 4~ orgdt va artor seIt & utfiarive ardararoer & frison
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BT HTEY, Aol faretal Ua &t ATa

BIATH |&Y |HEAT | Wit | e | d.ata | Anefear
fraea
forresror| amfton| 307 | 24.96| 4.870 |0.751 | ATef®
9rgdt |205 | 21.32| 6.846 3R

SWRITh ARTM 4 F AP A TATE &l W ¢ P ufvar & sei w”

forestor 35 3memR R arrtor &151 B BT BT AIET 24.96 FAT AlIH

faraeTet 4.870 71 IET QTESt &151 I BT BT AL 2 1.32 dT AIAD
faraeTet 6.846 Bl
ATefBdT TR 0.05 TAR W E.BT S0 AT .751 B SN . B

ARCMEG ATl 1.96 A BN ¢l TRUITHREBY e TRSIeT TNBR

P ST B 31 2rest vd arrtor 811t &b UTfRaTiies arararor & forsor

P 3MUR W B ATefP 37 &l Bl

urfearfyes ararazor va HMfére suafde ¥ Agsae-

W Bl B HHAT | AgTEet | Arefwar wR

Aférs3uferser | 512 0.708%% | 0.01

uf¥aTiies ardraror | 512

IURITh ARV 5 & 3rdciidel A Ig S11d & &1 & f5 anil &

uTfeaTRie aTaTaRYT vd Ssrat Sfére suwfeer 3 i Agdaer s[uns

708%* E S Bt ATfBAT.0 1 TR ABRIHS Ud TEeayul &l 535

3R UTRATRS arararvr va Sférs Iuwfees & dta v Agday

2| forsed & WU T B&T ST ABAT & B! BB B UTRATD TTATEROT

BT It T Iuctfeer TR UHTT USAT ® Ud UTRATRS aTdTaRon

B TaoTel R B Bt e Iuatfeer aarfad gt B

forsee -1l & Slidel § ABAT UTH B BT AR Jafa! Afeis

SUCITSEl B AT STTAT & UTHAT¥e aTdTaRul BT 813 P odfehed U

foroTfae va FeTg TTa UsaT 21 53H 81 Bt Sféie Iuafser oft

foroTfares wa & wanfaa gt 31 TR efter & uTfearies qrararor &

DI P SITERT W forisIoT & 3R W 3t Hfére Iuafser =

THTS ST fba st g1 ener afyomat § arem s fB-

1. fofer srerfa o151 va BT & 3MeR W BB Bt Sfdre Iuefee
T ATfE 3R A&l 81 W fore1 & 3meR W 3rufa o1 T
B3 & UTfeaTiie ardararor & forisiur & Far § ATl iR
3| forcd ®U & FET ST ABaT & [P fofer & 3MemR R oIl &
ufiar & forior &1 TR It Sfére Suafser o wefad
Tl BT RI

2. &5 & MR R B Bt Hérd Iucfeer § Arefas 3iar o1&t
UTAT 37T 81 33t TR &1 & MR W 3reafd ot &5 &
ferarmeTar & o1 v SITHiuT 8151 & fAener & oIl & utfiarie
TATaRT & forIsor & TR § B Arefe 3iar &l uram s 2l
forspd ®U A a1 o THAT R b amftor v 9rgdt S et

frenerr & sit 3t Sfée Iusfser Ur 357 UTRaTiss aTdTazoT

7 forersTor BT wera o8l usar @

31d: IS S IGATH SoIUG > I HIEATHS fFamerr &
orll Bt Hfére Iuafse wr forer va & & 3MeaR W uTiarie

FTATaRoT 7 forisToT BT U9ITa T8l TR SR B
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Iad: ATeARND Faz & A=At i T -adere vda Arera
MNT=2a1 3uAeT BT A : TP 31eAAA

Eﬁﬂfﬂ' zﬁ‘ﬁm‘r aﬁ?* gT. 21@' me sk

3 *siemeff (Rrameme) Rww Reafened, Soo (7.9.) wRa
** gg-wreams (Rreanare) fiwe Reafiened, SwoF (A.1.) wIRa

3R 3Ten-fA®TA &g 3MaeTS B

9N & AT - H ONeI BT I 9T I AT b TR & faenfefart & Anar-usere va Frerer fif2am Suer & e Al o7 31eITJe BIalT
Bl gdnTer Fmg § Ao Hifdan fFenféfat & Sftaet &1 sifdrar A1 91 gaoT B, 7% FABRIHS Td TBRIHAS Glell UHTT IoTabt
SYefores IuAfser, e -3rejAel U AN -TS e TR 3T ff 32 Bl 37eTTeT § IITH TR & I ATEAias ¥R & 120 femfefat
(60 @3 3R 60 wsfdAT) B ATERSS YT TR A T 31T 3T HIIE &g ‘Time Management Test (TMT)’ e ‘Social
Media Usage Scale (SMUS)’ T 3uiieT fasam a1l 3iidss! o1 fa=duur t test, ANOVA 3R Pearson dgaser fafer & fasan
31| afeoTat & $Ta g3 b et & Amg-users 3Rk Arerd fifn suier & o9 ‘FTorTens va A Agday (r= -0.412,
P<0.01) UTAT STAT| T5{BAT BT TAHT - TS &IeT TR ATSHI B VT 3T AT TUT A eI ATret HIfSAT Iu=neT et aret femfefant aor

AT -TS &Il IR sSTH UTT STAT| TE eI A ALT B Yo¢ BT & b AGfera Arera i Iu=ier faenfefan ot Serfore samar

orsG Pt — Fm-us e, Arera Misar, feneff, Serfore suafey, Faise

T¥ATaeNT - acATe fRforee gor & Avera fifsan faenféft & Sftaar
&1 31fdret & 91 YT 81 BAYD, I, JTgd, SEICAVY T
TAUAC A THEBIH BaeT Helliolel BT ATET R el JE IV g, Sfod
FaTTotel, HATG 3TR 3MTeH-31f3rearfs & T meem & wu & Fenfud
& g3 Bl Fafy o areamt &1 Fgfora Iuter RFanféfai <t
TATHGAT, ATHTIS J3Ta 3R SfeT FATertt d Uga Bt Ad
FeTaT 2, fdseq STt ‘3refeas va arferifiid Iu=ier faenfefat &
‘AT - T¢Il P’ TR TBRIcHD THTT ST 8T &l

ana-vses faafefat & Sterfore Staer &1 v siferart
DA B, S f T eI § ABETdT FoT(eTd BT &, Tfod
310 ST Bt Iuwfoert 3Tk safesea formfor & st fororfaras syfia
foreman 31 afe feneff sreae, Twgps, ufaTie st ik
AT Sfiaet T Fgeter TG Tt F 3RTBA I6d B, df IaAapt
SYe1fiTes rraied SR Suwfserit Ufige wU A wsfad & A
M

At A o Ig ony Irdd urEflre B, wife I8 IR
HTEATH® TR R 31eAqTeRd framfefat & Frerer fitfam suwner sz
AR -TS Il B HeT TS DI ISR BIAT &l T 3TEAA o Pl
Serfores eftcamior & mgeayuf &, sfew fererat, sifismast 3k
Sfifer-forfarat & foru off u=nsft siaefte uaTe BT
wften Afee
1. 1. JeR PR v ST, Wer A3 (2019) o e 3reTe ¥

uran & Avere M &1 srcafére Iuner fAenfifat & ez
ANT B! BH BT &l Iogial gar & st feneff ufafes siaas
4-5 T Moo M3 IR oI B B, ITH &ATT HT it Bt
U 3iféres gieft & 3R 37 TR&T UfRoTH 3rd&THd SHSTR UTy
am|

2. st fomemf (2021) & 114t 3R 12 e & fAenffai =
{5 oTv 3reret & forsad f&a f wTsfdal &1 FHg-us e esat
Bt JotarT 1 3iferes TeTelt 81T 81 Soeter e ot Sy favan fob ersfasat
ArereT MfSAT &1 wR=AeT U ARG dAud 3T ferem-Aseh
SITIBTt B fo10 Bt B, STafds o7 Helliotel 311 sifffer # 3rférs
ANY T B B

3. 3t 3Rf35 g (2020) & Fue B {3 Freret M 3u=er
3R SYerfore ugefa & I TERIHS ATATH Bl ITBT AT
gorfar 3 f o Rrameff 4 &2 & siférs Arerer MifSam &1 suier
T &, I TRET 3T BT 3G 15-20 Tfderd as @t gan
qrIT ST

4. 3. ofaarsieft (2018) & 3ruat oner § I8 Faifdd B B
forer fenfefart o wveret fifdan @1 Suier gewa: Srerfors steat
(SR - Aiferes 3, sifeTerTger ar, sTieH ATHT BlT) B forg
fasa, SeteT AmT- e Ere 3iey faenfefat ot geren § dgaR oMl T
IE R grart fs Arera Mf3an &1 ysna gt @ deRTens et
2, Sfod IAGT IuATeT A o A1 @1 7, Ig 3ifers meeayguf 7
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5. . S gAf (2020) & orgdt 3tz ardtor fFarfefat az
JeTelTends 31erret {5l uRommst & udt e 3 orgdt faemferen &
Arerer HH3aT IwRNeT &7 3itAd 4.2 = ufafeer o, Safds smftor
fErenfefat o1 3ttaa 2.1 @ o AAI-Teers B TR W o smftor
fenfefat o Sgar veefa fam
6. 3. 3@ faardt (2022) & I8 urn 6 Avere dfifn &t &d
3R 3iferetTser sifffer &1 e gsma fanfeat &t fsrmaf R gsar
Bl AR -TS €I Bl BH B BRUT of badt 810 ugefd Brar g
sfes ATarfie deira 3R ofie ot T oft st B
7. si. 3fforet Aedt (2017) o 3et enter § JFama e &
fErenfefart & Ana-vaers Hrerer faTe 3rcd 3Ta9TH &l 375
eI & UrAT o7AT B AR - eS UfIeor UTH B ared
ferenfefat & Arerer fifdan & sreafére Suier &t forifia fasa ok
It Qeifore Suafee I ISP FER g3l

3o1 At HRAT 3regTeTt A Ig Tase giar & b Arerer Mifdan
JUIST 3R AML-TE TH-GAL A ITEM3 A I3 gU 8l AGford
wa Se1foTe Iuter faffat & foru AeRTr® & AHar g, Safe
3rcafers 3R Siforif>rd SUATeT A 31EAAA, TSI U HIAID
AT IR ABRICHS THTT USaAT 8l Gdad! ey 537 31edel & fory
TS HAgd AFI1ID 3MMEMR TGTel B 8 3R Tg Yfee A 8 15 T8
o aefoTer Fmg &t Afére ettt & A T B

Qﬁﬂ%ﬁ@:
1. IR mreafie fFarfdfat § ana-uses 3ar &1 T
BT

2. faenffat & Arerer Ham Suer R & Srete

3. FAI-UEEE 3R Frerer 3T Iuer & oftw A«er &1 gar
ST

4. oIS Ud TSfBdT b ANT-Uaelel IR § 3idR T fI*Awor B3|

5. rerer dif3am Iuer & fafdre 7=t (om, weam, sifére) &1
AN -V eI TR THTS ST

uf¥segaTy:
1. FAHI-USHe 3R Aorer Hif2ar Iudter & i ‘FTeRIeHS
FAgATY go

2. ofsd 3R TSl & ANIT-UEes IR & ‘ATl 3R’ geml
3. rorer Hif3an Iuer &1 TR et  AnT-uses &t
‘THTRIT YT |
LAY BT HEcd - I8 HEJA 181 Hellfdger 3k Sherfors
TeITAS Glall &5 § Wgeayul 1 Jg fFamfifat, fererst oftz
IfIHTID! B Tg A H HGG BT b Aerer HifSam &1 srcafers
SUAIST AAT-TEereT 3T 37T W fBA TSR UHT STt Bl
Ay &, g fa-fomfaratt & off fRforee ferem sz Arere fifan
foreror 35 forg feem-forder ugrel &3 A@aT B
enter ffY - e (Sample) TR IR & I ATEAMNS TR B
120 faaeff (60 #1835, 60 wsfdat), Hem 1 14t 3z 1241 Al
& Umsfel (Sampling Technique ) -JmeRa st (Random
Sampling)I

IUaI0T (Tools )

1. Time Management Test (TMT) -sf. gefk $aR @R
fasfal

2. Social Media Usage Scale (SMUS) - ene&radf @RI
farfifa, farearetteram

Tt awsfle (Statistical T echniques ) :

o Wt 3R HIeTsb faraerel

e Pearson AgATY

o ttest

e ANOVA

ey RSl - one & el po [Fenfefat & saftera srgsra sft
forg oTul 3% fAenfefent & Ther fdan B 3 ‘S 3k ‘Siffer &=
it gaen T {ad ¥ & uerd @1 ana on & o B 9 o
fenfifart & w1 5 & ergm-tae Setax Aot M3 &1 Fgford

3UANeT B4 B oA uers wenfad oTdl g
i3t @1 fsdwor

arfersT 1: 9ty & (Sample Distribution )
féiar (Gender) | freneff Az | wfdea
SEL 60 50
GEED 60 50

ool 120 100

arferer 2: enfifat &1 tAa FnT-usasr 1T (Time
Management T est — Mean & SD )

AYE N ey | AT e

[CELC 60 68.45 | 7.82

sfdat | 60 | 72.30 | 8.15

ol 120 | 70.38 | 8.04

arferet 3: Atere Mifar swRner 1 3ftwa (Daily Usage in
Hours )

IR BT IR | Rureff d==m | e | Aere fuee
Pa (0-2 8¢) 40 1.8 | 0.42

HeIw (2-4 &) | 50 3.1 | 0.51
3rféres (4 @¢) 30 56 | 0.68

T 120 3.3 | 1.54

arfasr 4: AgATH (Correlation between T ime
Management & Social Media Usage )

=W o g TR | SATSAT

(r-value) | (p-value)
ARI-USEA TR | 0.412 0.01 TABRIHD U
Ta Arerer Hifeam el AgHEe
ELCIC

arfa®t 5: t Test (Gender Difference in T ime
Management)
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g (N |(mex | mee | t-gea| p-gea |aforms
Rraeter

os5 |60 [68.45 | 7.82 | 246 |0.015 |3iRASS

esfasat | 60 | 72.30 | 8.15

arfer®T 6: ANOVA (Effect of Social Media Usage Level
on Time Management)

gta | SS df |MS f-g&a | p-g& [afyomm
FgEl | 525.43 |2 | 262.71|4.52 [0.013 |dATd®
&

FgEl | 6782.57 [117|57.96

& oftar

$eT | 7308.00 119

forsy :

1. feduor 3 e gar o An-veeret 3R Arere fifsar Suter
¥ d9 ‘Arefd TBRIAS AgAGE (r= -0.412, p<0.01)
faemar ®, arerfq rerer M IuwRner soot wR fAenfefart &1
AN - TSI TR Tl gl

2. oIsfBAl BT 3NAd AR -Te el TBIR 5! B! VLT 3ferd
qrT s, f5AR I8 dAdbd fietar & 6 3 sreaae 3k s
sifafafert & 7w 3 forterer  3ifére Aem 2B

3. o= fFenfefat & Frerer M3 Su=er 3= TR (4 & &
31fers) &1 o1, IoTdT AFT-U e AGA formet U s
e Herd SRt (0-2 &) Heat are fRrenfefat o wafféres
HAgfera AT -vses uafefa fasam

4. ttest & ufeonmi & IE fig fan & fefsmgamR siar
AT ®u A ATfE 2, fSrat T8 forsed foraren st a@ear
2 & Ing-uses 1 forer ve uaTdt RS R

5. ANOVA & forsaut 3t 218 gftc g3 & Aterat M3 u=pter
&1 ¥R fenfifat & Fmg-vegs W ‘mgeayguf 3R ueTer
THTS’ ST &l

HHATT — 3L & foTCHYT B SHTEMR U I 3TLAT B 1Tt & 5

frenfefat & forafia wu A ‘RfSea fiqn srfeat aur ‘am-

TsereT ufSieror A st S, fSraA 3 31U 31eITeT U oafeperd

Sftae B Figeret TTfia o 3| faenera va neTfdenera § ‘qdberta’

3R ‘BreAferer I3’ ITRANTSTA U SiTat Tnfaw, forers Averer difsan

P ABRIHB IUATST AT T8 foref7dT B sTpRIeHS THTal W

T4t gl arfdreaat o oft st & ATY HaTS FUTUT IR §U IaTd

Arerer AT IuTter R fereRTet Rasft a1y auT Iee ILeIyguf

3tz FAgfera Iuzter ¥ WAt we arfeul ferem sfifar v

ureerat § f3f3Tee srgenet 3R AH - Teere Breret’ Bt emfiet

T STt 3 eas &, foRTA farameff urifares srawen A &t 5ot et

P 3MTeHATT 2 TP | Farfefat &t ‘ergn-eaer va Teft iR’

3TaTTal & forw U fsar s arfey, arfes 3 3reare, Hellioret

3R AT Sftaet & Aqgeter S || AT &, famer= § ‘HeRfea

e’ 3R ‘Heilagifores wrmef AQTE’ IucTsts B STTeil ATMRT,

fora Rrenféfat & FIn-udes Faeft Fnrwmnst & aera &

AT AATETS e Ab|

oo sy et :-

1. PUR, AT Ta B8, Tarer (2019). ‘Arera Hdif3ar air
Srerfore Iuafser, 73 gt s ufsarb o

2. omf, fifd (2021). ‘B ¥ FHI-UeerT: v eI’
STRIYR: G UfeABLreAl

3. f¥g, aiffid (2020) - Impact of social media on academic
life of students- International Journal of Education
Research, 45'(2), 98-110.

4. 3T, 3rftar (2020). ‘Bfea gor 3R fdenfefat &1 amen-
3IILTA', TRIVRAT: FTTeToT UfeeTbLrel|

5. gnf, Fefter (2021). ‘@fére eitfagmer iR Arerer Hifear,
GeT3s: PferafHdt o

6. Brown, J., & Larson, R. (2020). Adolescents and time
use. *Journal of Youth Studies,23*(4),112-128. [https:/
/doi.org/10.1080/13676261.2019.1599173](https://
doi.org/10.1080/13676261.2019.1599173)

7. OECD (2022). "Digital education outlook’. [{nag: OECD
Publishing. [https://doi.org/10.1787/19939019](https:/
/doi.org/10.1787/19939019)

8. Patel, Jyoti (2022). Adolescents’ time management
and digital distractions. *Indian Journal of Psychology
and Education, 12(1), 55-66.

9. AYE, 3MR. &. (2021). ‘AOI-USE Ua Seifores Suafee
&1 Agaeer, fIgt: oReT ufseb Al

10. ¥RE ABR (2020). ‘IS ferem sfifd 20207, 73 gt
{381 IR

www .nssresearchjournal.com

Pagell5



RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

I—K Noveen Shodh Sansar (An Internationol Refereed/ Peer Review Multidisciplinary Research Journal)
I 2025, E-Journal, V ol. I, Issue LI (51), I1SO 9001:2015 - E2024049304 (QMS)

July to September

Freedom of Speech Vs. Online Hate Speech in India
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Abstract: The digital revolution has increased India’s free speech opportunities and risks. Free expression is protected
by Article 19(1)(a) of the Indian Constitution, yet online hate speech is causing divisiveness, harassment, and even
physical violence. Social implications result from technologies that circulate divisive narratives and create online
“echo chambers” that legitimize prejudice. To address this problem, India has created a web of constitution, criminal,
and IT laws. Definitional issues and selective enforcement restrict these rules’ effectiveness. Legislative reformers
want clearer standards, appropriate bounds, and government overreach safeguards. This shows that the Supreme
Court takes hate speech seriously by requiring proactive FIR filing. Hate speech and social media platforms remain
important due to private firms’ disproportionate power over public discussion and lack of transparency regarding their
moderation and accountability policies. To reconcile constitutional rights with societal protection, stronger legal definitions,
proactive monitoring, improved platform administration, and greater digital literacy must be implemented. This article
stresses the contradiction between free speech and hate speech in India’s digital era and proposes a multi-stakeholder

model that balances personal freedom, judicial oversight, technological responsibility, and democratic values.
Keywords: Freedom of Speech, Reasonable Restrictions, Online Hate Speech, Social Media Platforms.

Introduction - Article 19(1)(a) of the Constitution of India
mandates that citizens have the right to freedom of
expression, which is considered to be one of the most
fundamental principles of Indian democracy. [1] It ensures
that any and all individuals are free to express their opinions
without the fear of being punished for doing so. The United
States Supreme Court has referred to this right as “the
mother of all liberties” [2] due to the fact that it established
the foundation for a democratic society in which all
individuals are deemed to be on an equal footing.
Reasonable Restrictions under  Article 19(2): The right
to free speech does not include everything, despite the fact
that it encompasses a lot of area. Article 19(2) specifies
necessary restrictions to defend the sovereignty, integrity,
security, public order, decency, and morality of the state,
as well as to prevent the promotion of criminal behavior,
contempt of court, and defamation [3]. By virtue of the fact
that speech may be transmitted instantly and has far-
reaching repercussions, the delicate equilibrium that exists
between freedom and restriction becomes very challenging
in the digital era.

Growth of Online Hate S peech in India: Because to the
spread of social media, an unprecedented number of
individuals are able to have their voices heard with their
ideas. On the other hand, the rapid proliferation of hate
speech on the internet in India is a consequence of the
empowerment that digital technology facilitates. Studies

have shown that religious minorities, women, and
underprivileged people are often the targets of hate speech
on the internet [4]. This is because online hate speech has
the effect of normalizing prejudice and expanding social
disparities. The fact that communal misinformation was
spread before to elections and that high-profile incidents
such as the Bulli Bai and Sulli Deals applications
demonstrate how hate on the internet can inflict serious
harm [5].

Regardless of whether or not formal complaints have
been lodged, the Indian Supreme Court has mandated that
states submit First Information Reports (FIRs) against hate
speech. This directive was issued in response to the severe
nature of the situation [6]. The court has recognized the
need of striking a balance between the protection of
democratic freedoms and the restriction of speech that is
disruptive and puts public safety at risk.

Objectives :

1. To research online hate speech and freedom of ex-
pression within the legal framework of India.

2. Toevaluate the societal effect and provide well-rounded
remedies.

Prevalence Of Online Hate S peech: According to surveys,

there has been a concerning increase in the amount of

hate speech that can be found on the internet in India.

According to a whitepaper published by Microsoft, the

frequency of incidents involving hate speech grew by 26%
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between the years 2016 and 2020. Religion, along with
gender and caste, continues to be the primary focus of
attention. Social media platforms such as YouTube,
Facebook, and Twitter are perfect for the distribution of
controversial information because of the combination of
characteristics that include user anonymity, echo chambers,
and algorithms that reward content that is contentious. The
issue of hate speech on the internet has become an
increasingly major problem in India over the last few years,
which has resulted in the passage of criminal laws and an
increase in worries over the impact it has on society,
especially on social media platforms.

There have been a number of factors that have led to
the proliferation of hate speech on the internet, including
religious disputes, political differences, and the anonymity
that the internet allows. Aresponse to this danger has been
taken by India, which has enacted criminal legislation with
the intention of limiting hate speech on the internet. Social
media platforms are supposed to actively strive towards
decreasing hate speech, misinformation, and other harmful
content in accordance with the Information Technology
(Intermediary Guidelines and Digital Media Ethics Code)
Rules, 2021. These rules were formed as a result of the IT
Act. Additionally, in order for systems to be in compliance
with these standards, they are required to have criticism
officers, establish processes for the removal of information,
and adhere to an ethical code. As a result of the criticism
that has been leveled against the application of these
restrictions, concerns over potential censorship and
limitations on free speech have been raised. According to
groups that are part of civil society, the ideas have the
potential to provide the government an excessive amount
of jurisdiction to restrict communication online and to stifle
opposing viewpoints.

As a consequence of the widespread dissemination of
hate speech on the internet, intolerance, discrimination, and
acts of violence have grown increasingly prevalent in today’s
society. Due to the vast reach of social media platforms
and the algorithmic amplification they provide, hate speech
flourishes on these platforms, which further exacerbates
the tensions and differences that already exist in society.
People have the confidence to participate in hate speech
without fear of penalties when they use the internet because
of the anonymity that comes with utilizing the internet. This
only helps to further foster the propagation of hate speech.
Among the consequences that this has in the real world
include acts of violence against members of the community,
cyberbullying, and damage to intellectual property that is
directed against specific persons and organizations. In order
to combat hate speech on the internet, it is necessary to
strike a careful balance between safeguarding individuals’
rights to self-defense and preventing unnecessary injury.
In order to construct robust regulatory frameworks, create
a lifestyle that is tolerant and polite online, and promote
virtual literacy, it is vital to implement a multi-stakeholder

approach that includes government, civil society, and
generational agencies. It is only through the collaborative
efforts of its people that India will be able to tackle hate
speech on the internet and create a digital world that is
more safe and inclusive.

Social Imp act On Social Media: Because of the changes
in criminal law in India, the social media prison system has
been drastically transformed, which has had an effect not
only on the framework but also on the users.

There has been arise in the amount of pressure placed

on social media platforms to efficiently display and edit
content using their systems. Because of this, platform
responsibility is given a high priority. In order to ensure that
the new criteria are followed, systems have created
technology that filter information automatically and have
formed teams of moderators to ensure that they are in
compliance. Concerns about censorship and the restriction
of free speech have been exacerbated as a result of the
fact that institutions are struggling to find a medium ground
between maintaining the right of people to free expression
and lowering instances of hate speech.
When it comes to the repercussions of indulging in hate
speech online, users of social media platforms are more
aware of the implications as a result of the legislation
amendments. As a result of more stringent regional results,
individuals are becoming more careful about the material
and language that they use on social media networks. As a
consequence of this heightened knowledge, a number of
users have started engaging in self-law, while others
continue to test the boundaries of what constitutes
permissible speech, often putting themselves in danger of
legal repercussions for doing so.

We have been able to successfully advocate for more
stringent legislative requirements to effectively prevent hate
speech on the internet, thanks to the assistance of civil
society organizations. Through their efforts, they have
advocated for social media platforms to become more
transparent and responsible, and they have demanded that
these platforms create severe standards and processes in
order to successfully address hate speech. As a result of
the participation of civil society, the stories of
underrepresented groups who have been victims of hate
speech online have been amplified, and the debate around
social media platforms has become more inclusive.

The modifications that have been made to the prison
system in India in order to address hate speech on the
internet have been an essential step toward building a safer
and more inclusive online world. It is possible that these
modifications may reduce the dissemination of hate speech
and the adverse impact it has on society. This will be
accomplished by holding defensive social media institutions
accountable and by boosting the attention of consumers. It
is still a difficult task to find a reasonable middle ground
between preventing vulnerable businesses from being
harassed online and enabling people to express themselves
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freely. For the purpose of properly addressing these
challenges and cultivating a subculture of appreciation and
tolerance inside the digital domain, it is very necessary for
the government, social media institutions, civil society, and
customers to continue working together.

Legal Framework: At this time, there are no rules in India
that particularly address hate speech that occurs online. In
spite of the fact that they are subject to challenging
conditions, the provisions of the Indian Penal Code (IPC)
and the Information Technology Act (IT Act) that are now in
effect provide significant protection. On the other hand,
Section 153A [7] makes it unlawful to foster hostility among
groups, whilst Section 295A [8] makes it illegal to do
anything with the intention of offending spiritual emotions.
Some people believe that these legal guidelines are too
vague and simple to exploit, which will eventually prevent
people from expressing themselves in a real manner.
Furthermore, in 2015, it was decided that Section 66A [9]
of the content Technology Act violated free speech
principles, which rendered its power to authorize the
removal of content that was deemed to be “offensive”
unlawful. An increase in hate speech on the internet has
occurred in India in recent years, and it may be attributed
to a number of factors, including political conflict, spiritual
tensions, and the fast rise of social media. The severity of
the issue has prompted the government of India to initiate
measures to address the societal impact on the
infrastructure of social media platforms and to modify the
laws that regulate criminal behavior.

Legal Reforms: The Indian legal system has changed to
combat online hate speech. Ministry of Electronics and
Information Technology announced the Information
Technology (Intermediary Guidelines and Digital Media
Ethics Code) Rules, 2021 to make social media
intermediaries responsible for content uploaded on their
networks. These standards require corporations to adopt
mechanisms to identify and remove unlawful information,
including hate speech, within strict timelines. Additional
regulations addressing online hate speech have been
introduced to the Indian Penal Code and Code of Criminal
Procedure. For instance, Section 153C of the Indian Penal
Code makes it a felony to instigate religious, racial, caste,
or community hatred, and it becomes much more unlawful
when it leads to violence. Online hate speech in India is
rising, prompting new criminal regulations.

1. Legislative Reforms: The Information Technology (IT)
Act and the Indian Penal Code (IPC) are two of several
anti-hate speech statutes in India. To properly regulate hate
speech on the internet and hold offenders accountable,
amendments to those statutes were put forth.

2. Section 153A and 295A of IPC: Plans and malevolent
deeds meant to incite religious feelings are dealt with by
these laws, while selling enmity among separate firms is
dealt with by others based on factors such as religion, race,
place of birth, home, language, etc. They provide the

groundwork for cases where hate speech is prosecuted.
3. Amendment s to the IT Act: Other laws address
marketing animosity among distinct enterprises based on
variables like as religion, race, place of birth, home,
language, etc., whereas these laws deal with plans and
malicious activities aimed to provoke religious emotions.
For prosecutions including hate speech, they provide the
necessary framework.

Supreme Court Direct s States To Proactively Register
Firs Against Hate S peech: The Supreme Court of India
ordered all states to automatically file First Information
Reports (FIRs) for hate speech without a complaint. The
court stressed that this injunction applies to all hate speech
offenders regardless of religion to protect the nation’s
secular character. Hate speech offenders may be charged
under IPC 153A, 153B, 295A, and 505A. The Supreme
Court advises states to respond quickly to hate speech
cases regardless of official complaints to preserve India’s
secular ethos. The court has stated that hate speech must
be prosecuted under the IPC. The court also ordered all
state director generals of police to inform their subordinates
of this ruling and warned that law enforcement that disobeys
will be in contempt of court. Many supported the court’s
ruling to curb hate speech, while others concerned it would
restrict free expression. Advocates say we must maintain
free speech while fighting hate speech. The authors
stressed the need for a balanced approach based on
existing hate speech jurisprudence and the rule of law, and
they advised against severe measures that may accidentally
limit free expression. This decision extends on the Supreme
Court’s October rule that hate speech incites communal
violence and requires immediate FIR submission. The
court’s rulings have indicated its concern for hate speech’s
consequences on social harmony and national integrity, as
well as its commitment to India’s secularism and unity. Few
of the many hate speech reasons are:

1. Social and economic factors:  Disparities between
wealth and power fuel bigotry [10]. Hate speech is more
likely to be perpetrated or aimed at disadvantaged or
underprivileged people [11]. A little optimism is all it takes
for individuals who have gotten nothing so far to embrace
terrible things very fast. As soon as they fall for a ruse,
cunning individuals start taking advantage of them. Hysteria
is promoted by social elites who take advantage of the
situation. Victims deceive those who are good at heart for
their own gain.

2. Political Climate: The level of hate speech in a society
is significantly affected by political discourse and policy. His
goal [13] or the normalization and encouragement of such
conduct [12] may be attained by inflammatory political
speech. Itis very uncommon for political parties, which have
differing ideologies, to use their considerable influence to
influence public opinion in their favor.

3. Accessto T echnology: Hate speech has grown at a
fast pace due in large part to the expansion of the internet
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and social media. Hate speech has found an easy outlet
on several internet platforms [14], such as WhatsApp,
Facebook, Instagram, and others. On top of that, people
may feel more comfortable expressing racist or sexist ideas
on these sites since they may remain anonymous and not
be held accountable.

4. Group Dynamics: Hate speech may spread quickly
in certain communities. Conformity anxiety and peer
pressure may amplify hate speech. For instance, the Shiv
Sena, Bajrang Dal, KarniSena, Bheem Sena, and others
have disseminated hate speech. Online echo chambers
and IRL groups may listen to hate speech. Like-minded
persons may influence group members to become more
extreme, polarizing them [15].

5. FearandIgnorance: Hate speech may develop from
ignorance about other cultures, beliefs, and origins and fear
of the unknown. Other religions or groups may make
prejudiced judgments and assumptions about others since
they don’t know enough. To overcome ignorance and fear,
which fuel hate speech, public education and awareness
are frequently needed. Promoting cultural and religious
knowledge, open-mindedness, and interfaith dialogue may
help people overcome their prejudices. Representatives of
various organizations and religions must engage in civic
debate and mutual learning to reduce misunderstandings
and promote tolerance. Media literacy initiatives may also
reduce misinformation and bias by educating people to
properly evaluate news.

6. Historical and Cultural factors: ~ Cultural and historical
biases may perpetuate hate speech. Ancient religious
writings and epics often spark this debate. Our holy books
and epics form the basis of numerous faiths. Controversies
concerning these texts and different interpretations of prior
epics cause strife and hate speech. Atheists or secular
persons may reject ancient epics’ religious tales. Speaking
up against superstition may lead to hate speech. When
viewpoints on these old epics vary, cultural conflict [16] may
occur when one group views another’s beliefs as an assault
to their cultural identity. Conflicts may lead to hate speech.
Due to these prejudices, individuals may use hate speech
to degrade and stereotype others. Stop these discrepancies.
Everyone thinks as they do.

7. Political and ldeological Extremism: Extremist
political and ideological groups may utilize hate speech. A
diverse society may lead to tensions and hate speech due
to political and ideological differences [17]. Some individuals
identify with Sangh Parivar and RSS, while others with
Bajrang Dal, Gau Raksha Dal, and Jai BhimSena. They
may have distinct aims and beliefs, and when they clash,
hate speech may help either group. Effective solutions often
require tolerance, peaceful political discourse, and the
rejection of hate speech for ideological or political gain.
Entertainment, Media Entertainment that reinforces
unfavorable stereotypes or portrayals of specific cultures
may encourage hate speech.

8. Lack of Legal Consequences: When hate speech
laws are weak or poorly enforced, some may feel
empowered to engage. Because they may think their actions
won’t be punished. People may not realize the implications
of religiously motivated hate speech [18]. Hate speech often
results in fines, prison time, or both, however penalties vary
by country and region. Hate speech that incites violence or
damages others may have greater legal implications. To
deter hate speech, the public must be aware of these norms
and their consequences and enforce them.

9. Psychological Factors: Psychological factors
including racism, intolerance, and the craving for control
may also spread hate speech [19]. Hate speech poisons
individuals and societies due to a complex combination of
psychological factors. These basic mechanisms must be
understood to combat hate speech. Hate speech is
propagated by psychological factors including power,
intolerance, and prejudice. Each of these elements spreads
racist and sexist discourse in its own manner. Hate speech
is fueled by biases against other groups, whether by race,
religion, or ethnicity. Bigots’ discriminating rhetoric becomes
more widespread when they vent their fury [20]. Intolerant
people may hate individuals who are different due to a lack
of information or fear of the unknown. Hate speech emerges
from intolerance as individuals want dominance. Raising
intolerance via hyperbole only deepens disparities and
societal tensions.

10. Desire for Power and Control:  Hate speech stems
from the craving for domination and control. When they
feel powerless or rejected, some resort to hate speech to
show their dominance. Oppressors may dehumanize their
targets using hate speech to gain power. Understanding
these psychological factors is crucial to fighting hate speech.
Opposing prejudice, promoting tolerance, and addressing
power disparities may help destroy hate speech’s
psychological underpinnings.

11. Global Event s and Conflict s: Global conflicts and
events may intensify hate speech against some groups in
local discourse. Global events and wars may impact
domestic discourse, which might increase hate speech
against specific populations. As states recover from global
events, latent tensions may rise, fostering racist discourse.
International events like wars or geopolitical conflicts may
increase hate speech at home. When global tensions grow,
many become more prejudiced. Frustrations or anxieties
about specific groups might generate hate speech. Due to
globalization, global events impact local discourse more.
As said, social media platforms make hate speech simple
to spread, which intensifies internal tensions and enables
it to transcend borders. The influence of current events on
hate speech requires a nuanced response. Governments
and public society must collaborate together to address
global crisis-inspired hate speech [22].

12. Echo Chambers and Confirmation Bias: It is
possible for hate speech to thrive and even increase inside
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closed networks as a result of internet echo chambers and
the tendency to seek out data that supports one’s present
opinions.

Social Media Plat forms And Hate S peech: Hindu
nationalist groups, organizations, and leaders in India have
more outlets than ever to promote their messages and
influence voters thanks to social media. X (formerly Twitter),
Facebook, Instagram, WhatsApp, YouTube, and Telegram
have helped mainstream Hindu nationalist beliefs and
propagate hateful material. It's troubling that this digital
mobilization broadcasts and shares in-person hate speech
gatherings and activities to Indian and diaspora audiences
worldwide. Meta-controlled sites have spread internet
violence, especially after Prime Minister Modi's 2014
election [23]. WhatsApp expects 800 million Indian users
this year[24], whereas Facebook has around 581 million
[25]. There are 392 million Instagram users nationwide.
YouTube dominates beyond Meta with 462 million users.
84 million Indians use Telegram, whereas just 27.3 million
use X (formerly Twitter) [28]. Facebook whistleblower
Frances Haugen called Modi one of the “early ones who
weaponized social media,” influencing politics and public
opinion [29]. Modi’s BJP has used shadow accounts [30]
and ghost adverts to target Facebook users to increase its
electoral chances and cement support for its Hindu
nationalist ideology [31]. Additionally, the party and its
proxies manage several WhatsApp groups and channels
[32].

BJP leaders believe their messaging can reach every
state in 12 minutes, running over five million WhatsApp
groups (Deccan Herald, 33). Meta’s cross-posting across
WhatsApp, Instagram, and Facebook has increased social
media’s influence on politics. Understanding how Big Tech
spreads hate speech on their platforms is crucial to
understanding hate speech in India. Rashtriya
Swayamsevak Sangh (RSS), Vishwa Hindu Parishad
(VHP), Bajrang Dal, Antarrashtriya Hindu Parishad (AHP),
Rashtriya Bajrang Dal (RBD), Durga Vahini, Hindu Jagran
Manch (HJM), Hindu Janajagruti Samiti (HJS), Hindu
Rashtra Sena (HRS), Sri Ram Sena, Shiv Pratishthan
Hindustan, Hindu Jagaran Vedike, Due to the distinct sites
they operate for village units, city chapters, district chapters,
state chapters, and individual leaders, these organizations
have a widespread digital presence. The internet allows
destructive and hostile remarks during marches, rallies,
religious processions, and political rallies to reach people
worldwide. Huge events may now go far beyond their initial
attendees. Hate speech now reaches millions via live
streaming or widely circulated video recordings. Thanks to
social media, such content may be shared and repurposed
long after the event.

Indian social media outlets and the government have
overlooked anti-minority hate speech [34]. Hate speech

events in India have been high all year, and these platforms
have failed to halt them. This was especially visible during
the 2024 national and state elections and after “Hindu
genocide” charges in Bangladesh were blown out of
proportion following Sheikh Hasina’s collapse in August and
hate marches in India. Remember that most hate speech
was shared and cross-posted on many media. There are
several styles for a single event, from an hour-long YouTube
or Facebook video to a five-minute Facebook highlights
clip to a 30-second Instagram reel or X post. Extremist
groups and hate influencers tailor their content to each
channel to get the most people. This research examined
sites that initially posted film or live streams of hate speech
occurrences in person. Facebook, Instagram, and YouTube
were our key targets because of their massive Indian user
populations and significance in live broadcasting and
documenting these events. These channels repackage and
broadcast videos on X and Telegram to reach more people.
Hate Speech Trends On Social Media Plat forms: During
the year 2024, the Human Rights Law Center (IHL)
discovered a total of 1,165 instances of hate speech directed
at Christian and Muslim communities. There were 995 of
these that started on social media, where they were
uploaded or broadcast by individuals who were hateful,
leaders of the Bharatiya Janata Party (BJP), or by far-right
groups.

Live-streamed
ncross YouTube, \
Facebook & X

[266) \

Total Hate
Speech Eventis:

\

\

| @
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231

Figure 1: The S pread of Hate S peech on Social Media
A total of 495 of them, which accounts for around 49.8
percent, were solely posted on Facebook, illustrating the
dominant role that Facebook has in the dissemination of
films that include hate speech. In spite of the fact that 211
videos depicting hate speech incidents were only uploaded
to YouTube (21.2%), 23 instances (2.31%) were first
published on Instagram when they were first made public.
During the general elections that took place in April and
June, a total of 266 hate speeches directed at minority
groups were found. This represents 26.7% of all speeches
detected. These statements were made by prominent
members of the ruling BJP, and they were carried live on
channels such as YouTube, Facebook, and X.
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Figure 2: Improprie Content On Social Media

More than two hundred and ninety-nine of the 259 instances
of abusive speech (including direct encouragement to
violence) were first aired or uploaded on social media
platforms. 164 of the remarks that were shared were first
published on Facebook, which accounts for 74.8 percent
of the total. On Instagram, six of the remaining 49 (22.4%)
were first posted, while the remaining 49 were uploaded to
YouTube. There was a consistent pattern that developed
in cases of hate speech, such as when calls for boycotts
and calls to arms were issued. Facebook served as the
first platform for 70.2% of the 94 remarks on the boycott
that were posted online, while YouTube served as the initial
site for 27.7% of the talks. Seventy of the 102 remarks that
included a call to arms were publicized on social media
sites such as Facebook, YouTube, and Instagram. This is
68.6% of the total.

Proposed Solutions:  Itis necessary to have sophisticated
procedures in place in order to deter hate speech via the
use of illegal tactics while yet acknowledging the existence
of cultural diversity. In the case of India, a country that is
highly respected for the quantity and diversity of its cultural
traditions, it is of utmost importance to achieve this balance.
I will outline the following legal techniques in order to prevent
hate speech while maintaining cultural sensitivity throughout
the process:

To begin, there must be a legal definition of hate speech

that is both specific and comprehensive in order to make it
a criminal offense. It is necessary for this phrase to include
a broad variety of manifestations that encourage
discrimination, hate, or violence against individuals on the
basis of their race, religion, ethnicity, gender, or sexual
orientation. However, in order to prevent restricting
legitimate speech or ancient norms, it is necessary to take
into consideration the nuances of culture.
1. Legislative Framework: In order to combat hate
speech, India has enacted a number of legislative regula-
tions, including the Information Technology Act and the In-
dian Penal Code. By modifying or adding certain compo-
nents to existing laws, it is feasible to reinforce prohibitions
against hate speech via the use of the internet and guaran-
tee that their execution takes into account the cultural dif-
ferences that exist.

2. Penalties that are reasonable: Legal frameworks
should provide consequences for breaches of hate speech
that are appropriate, taking into account the harm that was
caused and the cultural context. By using this strategy,
people are held accountable for their actions, but at the
same time avoiding consequences that are too harsh and
would restrict their right to free expression.

3. Involvement of the Community:  In order to get a
more comprehensive understanding of the problems that
are associated with hate speech, legal procedures have to
include the engagement of the community. It is possible
that this will assist ensure that criminal interventions are
responsive to the interests and values of various groups by
making them more customized to certain cultural situations.
4. Facilit ating Educationand Awareness Camp aigns:
The implementation of educational programs and aware-
ness campaigns that bring attention to the repercussions
of hate speech has the potential to bring about a society
that is more accepting and welcoming to people of all back-
grounds. It is important that educational programs be sen-
sitive to cultural norms and accessible to all segments of
society in order to successfully educate individuals with the
ability to detect and counteract hate speech.

5. Regulation of Social Media Plat forms: Given the
enormous role that social media platforms play in the dis-
semination of hate speech, it is of the utmost need to enact
legislation that target online structures. In India, the Infor-
mation Technology (Intermediary Guidelines and Digital
Media Ethics Code) Rules, 2021, together with other regu-
lations, have the potential to hold platforms accountable
for regulating hate speech while also taking into consider-
ation the importance of cultural sensitivity.

6. Examining the judicial system:  The effectiveness of
judicial scrutiny is essential to the execution of legislative
measures to suppress hate speech in a manner that is both
fair and legal. The establishment of legal precedent, the
settlement of conflicts, and the safeguarding of individual
rights—including, but not limited to, the right to free ex-
pression within appropriate cultural parameters—are all very
reliant on the court system.

7. Cooperation on a Global Scale: Because hate
speech is so ubiquitous, it is very necessary for govern-
ments to collaborate in order to resist it. In order to combat
hate speech in a manner that is respectful to the plurality of
cultures, India may collaborate with other countries and in-
ternational organizations to exchange information, discuss
best practices, and coordinate efforts. By using these crimi-
nal strategies, India has the potential to successfully de-
crease hate speech, foster social fraternity, and safeguard
cultural diversity. A complex balancing act is required in
order to protect individuals from damage while still main-
taining their fundamental rights, such as the freedom of
expression, within a framework that is sensitive to cultural
norms.

Conclusion: There is a contradiction in India between the
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right to free speech and the need to suppress hate speech
that is expressed on the internet. The fact that this is the
case demonstrates how difficult it is to find a healthy
equilibrium between democratic rights and the need to
protect underrepresented groups and preserve social
harmony. Despite the fact that Article 19(1)(a) guarantees
the right to free expression, the constraints outlined in Article
19(2) have now even more significant in light of the digital
era. This is because hate speech that is expressed online
may swiftly spread via social media, which in turn can lead
to violence, prejudice, and division in the real world. Despite
attempts to resolve this issue via India’s expanding
legislative framework, which includes the Industrial Property
Code (IPC), the Information Technology Act (IT Act), and
other legal developments such as the Intermediary
Guidelines, concerns of overreach and censorship continue
today. Both the battle against hate speech and the protection
of the secular fabric of the country are of the utmost
importance, as the Supreme Court has made abundantly
clear in its proactive orders. A multi-stakeholder approach
that includes the courts, individuals, social media platforms,
civic society, and the government is required for long-term
solutions. Punitive law alone is not sufficient to achieve this
goal. India can enhance the clarity of its laws, boost digital
literacy, hold platforms responsible, and foster a culture of
tolerance and respect in order to create a welcome online
environment where individuals may freely express
themselves without fear of punishment. One way to do this
is by encouraging a culture of respect and tolerance.
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