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Chemical Impacts of Fly Ash Pollution from
Thermal Power Plants on the Singrauli Region

Vivek Verma
Assistant Professor - Chemistry
Prime Minister College of Excellence
Government Model Science College, Rewa (M.P.)

Abstract:-

The Singrauli region, known as India's 'Energy Capital,’
has become a major hub of fly ash (FA) pollution gener-
ated from thermal power plants (TPPs). This research
paper provides an in-depth analysis of the chemical im-
pacts of FA emanating from TPPs, particularly the risks
posed to soil, water, air, and human health through
heavy metals such as arsenic (As: 10-100 mg/kg), mer-
cury (Hg: 0.1-1 mg/kg), lead (Pb: 50-200 mg/kg), sele-
nium (Se: 5-20 mg/kg), and cadmium (Cd: 1-10 mg/kg).
In Singrauli, six major TPPs (such as NTPC Vin-
dhyachal and Sasan UMPP) generate approximately 6
million tons of FA annually, which spreads into the en-
vironment through leaching processes from open ash
ponds. Based on satellite data, field sampling, and labor-
atory analysis, the study found that ash concentration in
the Rihand reservoir is 0.05-0.2 mg/L (WHO standard:
0.01 mg/L) and Hg at 21 ng/mL (normal: 5 ng/mL),
which is 5-10 times higher in the rivers here. In soil, As
levels of 15-50 mg/kg (standard: >20 mg/kg) and Pb of
100-300 mg/kg were detected, leading to a 25-35% re-
duction in fertility. Health risks such as respiratory dis-
eases (50% affected), cancer, and neurological disorders
(20% hyperpigmentation) have increased. The risk as-
sessment model (Hazard Index: HI=2.8) indicates that
long-term exposure could affect 70% of the region's
population. Through this research, recommendations for
mitigation measures such as FA recycling (current utili-
zation: 30%), stricter monitoring, and policy reforms
have been proposed. This study serves as a warning for
sustainable development in coal-based regions like
Singrauli, where industrial progress should not come at
the cost of environmental damage and human life.
Keywords:- Fly ash, thermal power plants, Singrauli,

heavy metal pollution, arsenic (10-100 mg/kg), mercury
(0.1-1 mg/kg), leaching, environmental risks, health im-
pacts, Rihand reservoir (As: 0.05-0.2 mg/L), soil pollu-
tion (Pb: 100-300 mg/kg).

Introduction:-

Coal-based thermal power plants play an indispensable
role in meeting India's energy demands, but the fly ash
generated as a by-product has emerged as a serious
threat to the environment. The Singrauli region, located
on the border of Uttar Pradesh and Madhya Pradesh,
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hosts thermal power centers that contribute approximately
10% (7500 MW) of the country's total electricity produc-
tion capacity. Here, six major TPPs, including NTPC
Vindhyachal (4760 MW) and Sasan Ultra Mega Power
Project (3960 MW), operate and generate over 6 million
tons of fly ash annually. This FA, a fine residue from coal
combustion, is rich in heavy metals and continuously
contaminates soil, water sources, and air through leaching
when dumped in open ponds.

Singrauli, which holds the title of 'Energy Capital,' has
now turned into a curse for its residents. In 2020, a fly ash
slurry breach from Sasan UMPP contaminated the Rihand
reservoir, resulting in the spillage of 3.5 million tons of
FA, the deaths of six people, and the displacement of
hundreds of families. Chemically, toxic metals like arse-
nic (As) in FA become mobile through oxidation-
reduction reactions, influenced by pH (20-50% dissolu-
tion in 4-6 range), Eh, and organic matter.

Objectives:-

(1) Analysis of the chemical composition of FA (e.g., Fe
> Cr > Ni>Pb > Zn > Co > Cd sequence),

(i1) Mapping of pollution distribution in Singrauli,

(iii)) Assessment of environmental and health risks
(HI=2.8),

(iv) Mitigation strategies. Field samples (soil, water, veg-
etation) and secondary data (NGT reports, satellite image-
ry) were used for the study.

Through this research paper, we aim to make a significant
contribution to the field of environmental science, empha-
sizing the need for balance between development and
ecology. Pollution associated with coal mining and elec-
tricity generation in Singrauli has impacted the local eco-
system and raised concerns in the context of global cli-
mate change. Events between 2020-2025, such as contin-
uous leaching in the Rihand reservoir (As: 0.05-0.2
L), have given rise to health crises, where mercury and
arsenic levels are far exceeding WHO standards.

1. Fly Ash: Origin and Chemical Composition-
Fly ash is the fine particulate residue emitted from the
boiler during coal combustion, constituting 70-80% of the
total ash. The bituminous and sub-bituminous coal used
in Singrauli has high ash content (30-40%), resulting in
major components in FA such as silica (Si02: 50-60%),
alumina (Al203: 20-30%), and ferric oxide (Fe203: 5-
15%). From a toxic perspective, it is enriched with As (10
-100 mg/kg), Hg (0.1-1 mg/kg), Pb (50-200 mg/kg), Se (5
-20 mg/kg), and Cd (1-10 mg/kg), originating from the
geochemical formation of coal. In the Singrauli region,
the sequence of heavy metals in fly ash is Fe (highest) >
Cr > Ni > Pb > Zn > Co > Cd (in ppm), which is double
the global average. Chemically, FA is a mixture of glassy
spherical particles, where heavy metals are bound as
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sulfates, carbonates, or oxides. Leaching tests (TCLP)
indicate that 20-50% of As dissolves in acidic conditions
(pH 4-6), dissolving into water sources to form trime-
thylcaptop or dimethylarsenic acid—both carcinogenic.
In the context of Singrauli, the local coal has an As con-
centration of 50 ppm, making FA particularly hazardous.
Recent studies have found that Hg levels in FA reached
0.5-2 mg/kg between 2020-2025, promoting atmospheric
dispersion. Additionally, the total concentration of Cu,
Zn, and Mn is higher than other metals, while 90% of
Cd, Cr, and Pb remains bound in the F4-F5 fraction, lim-
iting leaching but maintaining long-term risks.
2. Singrauli Region: Geographical and Industrial
Profile-
Singrauli spans 5677 square km across Mirzapur and
Sonbhadra districts in Uttar Pradesh and Singrauli dis-
trict in Madhya Pradesh, where fertile Vindhyan plateau
soil and the Rihand-Gohawaya rivers form the basis of
agriculture. However, the establishment of TPPs since
the 1970s has turned it into a pollution hotspot. With a
capacity of 9000 MW, 6 TPPs here generate 6 million
tons of FA—10% of India's total. Open ponds (such as
Sasan's 1000-acre pond) are used for FA disposal, where
slurry (80% water) is pumped, but breaches (like the
2020 Sasan incident, spilling 3.5 million tons) affect
1000 hectares of land.
Satellite data (ISRO) shows a 25% increase in FA cover-
age between 2015-2025, directly impacting the Rihand
reservoir (capacity: 10.6 billion cubic meters)—the wa-
ter source for 80% of the region's population. This pro-
file not only highlights industrial development but also
exposes ecological crises due to chemical imbalances. A
2023 report mentions that fluoride (high concentration)
and mercury levels in the air of the Singrauli coal area
are at 200-500 mg/L, linked to fugitive emissions. Addi-
tionally, siltation in the Rihand reservoir has reduced
water levels, associated with FA slurry discharge.
3. Chemical Impacts of Fly Ash Pollution: On Soil
and Water
3.1 Impacts on Soil:-
Leaching from FA increases heavy metal concentrations
in soil. Samples from Singrauli showed As 15-50 mg/kg
(standard: >20 mg/kg), Pb 100-300 mg/kg, Cd 1-10 mg/
kg, N1 50-200 mg/kg. This makes soil pH alkaline (8-9),
reducing nutrient availability (N, P, K)—a 25-35% de-
cline in fertility. Geostatistical analysis indicates a con-
tamination index (Cd) above 3.5 within 5 km of FA
ponds, signaling high risk. On agricultural land, it pro-
motes crop uptake, such as bioaccumulation of As in
rice at 0.5-2 mg/kg. A 2025 study found that seasonal
variation in 14 heavy metals in soil (40% more leaching
during rains) is increasing health risks. Additionally, fine
articles (PM2.5) keep Cr and Ni concentrations in soil
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90% bound in the F4-F5 fraction, but acidic rain causes
spread up to 56 cm depth.
3.2 Impacts on Water:-

Post-2020 breach, Rihand reservoir levels reached As
0.05-0.2 mg/L (WHO: 0.01 mg/L), Hg 21 ng/mL, Pb 0.05
-0.1 mg/L, Cd 0.003-0.01 mg/L, which is lethal for fish
and aquatic life. Leaching of Cd and Hg in groundwater
is pH-dependent; 40% more dissolution with acidic rain.
Pollution spread from Rihand to Son River affects a 50
km area, where sulfate and nitrate levels rose to 200-500
mg/L. This disrupts the water cycle, causing eutrophica-
tion and biodiversity loss. Data from 2020-2025 clearly
shows a reduction in Rihand reservoir capacity (due to
siltation), with elevated fluoride/mercury levels due to
high pH (8-9). Moreover, water from RO plants shows
concentrations of Al, Fe, Hg, Cd, and Ni exceeding per-
missible limits (e.g., Hg: 21 ng/mL)4. Impacts on Air
and Health

4.1 Air Pollution:-

Fine particles of FA (PM2.5) disperse in the air, where
As and Se are bound. In Singrauli, annual PM2.5 is 80-
120 Hg/m? (standard: 40 Hg/m?), reaching the lungs via
inhalation. Wind patterns spread pollution 10-20 km
away, increasing during monsoons. A 2023 report found
high fluoride (200-500 mg/L) and mercury concentrations
in the air, linked to fugitive emissions. Additionally, 90%
of Cr, Ni, and Pb from MSW-based FA remains bound in
the F4 fraction, but 20-50% leaching occurs with rain.

4.2 Health Risks:-

Chronic exposure to heavy metals causes cancer (lung,
skin), neurotoxicity (Hg-induced 1Q reduction), and car-
diovascular diseases. Local surveys showed respiratory
issues in 50% of residents and 20% hyperpigmentation
from As. Children and women are more sensitive; a 2017
-2020 study found blood Hg at 21 ng/mL (normal: 5 ng/
mL), As 0.05-0.2 mg/L. Risk models (HQ = exposure/
safe dose) show HQ >1 for As and Pb, indicating long-
term hazards. 50% of the population is affected by silico-
sis, fluorosis, and mercury toxicity, especially around Ri-
hand.

5. Risk Assessment and Mitigation:-

The Hazard Quotient (HI) model yields a total HI of 2.8
in Singrauli, with As contributing 45% (Cd>3.5). Sensi-
tivity analysis shows breach events increase HI by 50%.
Mitigation: (i) Recycling in brick-making (current: 30%
utilization, target: 100%), (i1) Lined ponds (TCLP com-
pliance), (ii1) Strict adherence to NGT guidelines. Policy-
wise, the 100% FA utilization target post-2020 is weak in
implementation. Recommendations include drone-based
monitoring and Fly Ash Mission by 2025, controlling
leaching based on pH/temperature.

Conclusion:-The chemical impacts of fly ash pollution
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in Singrauli are severe, such as high As/Pb concentra-
tions in soil (15-300 mg/kg), Hg/As in water (0.05-0.2
mg/L), and HI=2.8 leading to health crises. Leaching of
heavy metals (20-50% dissolution) is unbalancing the
development model. However, recycling (utilizing Cu/
Zn/Mn) and monitoring can enable improvements. The
government should take immediate steps, such as fines
on TPPs (for 3.5 million ton breach), RO plant upgrades,
and community health programs. This study demands
sustainable energy policy—where development does not
come at the cost of the environment. Future research
should focus on drone-based monitoring and Tessier ex-

traction.
skkskksk
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Abstract- Children’s rights occupy a central place in in-
ternational human rights law and public policy because
childhood is both a vulnerable stage of life and a forma-
tive period that shapes future citizens and societies. De-
spite broad international consensus enshrined in instru-
ments such as the United Nations Convention on the
Rights of the Child (UNCRC), violations of children's
rights persist across domains: health, education, protec-
tion from violence, exploitation and trafficking, family
separation, and digital harms. This research paper synthe-
sizes scholarship, treaties, major agency reports, and
comparative practice to offer an integrated picture of the
patterns, drivers, and consequences of rights violations
affecting children globally. It also examines systemic
barriers that hinder effective protection—poverty, dis-
criminatory norms, weak institutions, conflict, migration,
and market incentives that encourage child labour and
trafficking. Building on a literature-based and normative
methodology, the paper identifies emerging problems
such as online sexual exploitation and the intersectional
vulnerabilities of children from marginalized groups.

In response to ongoing violations, the study proposes
new and complementary approaches for protection: legal
modernization and enforcement (including alignment of
domestic law with UNCRC standards), child-centered
social protection schemes, community-based monitoring
and prevention, integrated multisectoral services, restora-
tive juvenile justice models, technology-enabled report-
ing and protection systems, and rights-based education
that empowers children. Policy recommendations empha-
size participatory design, data-driven targeting, capacity-
building for frontline workers, stronger accountability
mechanisms, and international cooperation. The paper
concludes by highlighting the need for integrated, con-
text-sensitive strategies that balance legal reforms with
social, economic, and cultural interventions to secure
children’s rights in the 21st century.

Keywords- Child rights; Convention on the Rights of
the Child; child protection; child labour; trafficking; ju-
venile justice; social protection; digital safety; restorative
justice; policy recommendations.

1. Introduction-The rights of children are recognized
as universal and indivisible. The UNCRC (1989) marked
a milestone by codifying civil, political, economic, social

and cultural rights specific to persons under 18 and set-
ting out state obligations for progressive realisation and
immediate protection of certain rights. At the same
time, the lived reality for millions of children remains
precarious: avoidable illness and malnutrition, exclusion
from school, child labour, trafficking, violence within
families and institutions, armed conflict, and emerging
harms in digital environments.

This study approaches child rights as both legal entitle-
ments and social goods whose realization requires coor-
dinated public action and societal change. The central
proposition is twofold: first, that violations of children’s
rights continue due to a complex mix of structural, insti-
tutional and cultural causes; second, that addressing
these violations demands innovations in law, policy,
community engagement and technology that are
grounded in the voice and agency of children them-
selves.

The paper takes an integrative lens, synthesizing legal
norms and scholarly literature with programmatic prac-
tice and policy debates. It seeks to map persistent and
emergent forms of violations, analyze root causes, eval-
uate the strengths and weaknesses of existing protection
systems, and propose concrete, evidence-informed ap-
proaches for improvement. Given the global variation in
contexts—from fragile states to high-income coun-
tries—the study emphasizes approaches that are adapta-
ble, evidence-driven, and rights-respecting while stress-
ing the need for context-specific tailoring.

The remainder of the paper is organized as follows: af-
ter outlining objectives and methodology, the study re-
views conceptual and legal frameworks that inform
rights-based child protection. It then presents a thematic
analysis of violations, followed by a discussion of struc-
tural drivers and consequences. The core of the paper
proposes new and complementary approaches for
strengthening protection and concludes with policy rec-
ommendations and reflections on research limitations.
2. Objectives of the Study

Primary objectives:

1. To provide a comprehensive, evidence-informed syn-
thesis of major categories of child rights violations
globally and their drivers.

2. To critically assess existing legal, policy, and
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programmatic protection mechanisms and identify gaps in
implementation.

3. To propose innovative, practicable approaches—Ilegal,
social, technological, and programmatic—for improved
protection of children’s rights.

4. To offer policy recommendations for states, intergov-
ernmental organizations, civil society, and communities
to better prevent and respond to violations.

Secondary objectives:

1. To foreground the voices and agency of children in
protection strategies.

2. To highlight intersectional vulnerabilities and the need
for targeted measures for marginalized groups.

3. To identify research and data gaps and propose priority
areas for future study.

3. Methodology

This study uses a literature-based and normative method-
ology drawing on international legal instruments (notably
the UNCRC and related treaties), reports from interna-
tional organizations (UN agencies, ILO, WHO,
UNICEF), leading NGO publications, and peer-reviewed
academic literature. The analysis synthesizes cross-
disciplinary findings—Iegal studies, social policy, public
health, economics, and child development—into an inte-
grated framework.

Selection criteria for literature included relevance to core
themes (health, education, protection), recentness where
relevant (particularly for digital harms), and representa-
tiveness across global regions. Where empirical claims
are made, findings are triangulated across multiple
sources to reduce bias. The paper does not present prima-
ry field data but is informed by evaluations, meta-
analyses, and program reports that document practical les-
sons.

Limitations of the method (discussed later) include reli-
ance on published sources, which may underrepresent in-
formal or undocumented practices, and the heterogeneity
of evidence quality across regions. Nevertheless, the
method allows for comparative insights and the develop-
ment of policy-relevant recommendations.

4. Conceptual and Legal Framework

Rights-based approach

A rights-based approach treats children as rights-holders
and states (as well as private actors) as duty-bearers. This
approach emphasizes accountability, non-discrimination,
participation, best interests of the child, and survival and
development. The UNCRC embodies these core princi-
ples and provides the authoritative legal framework for
child rights.

Key legal instruments and standards

United Nations Convention on the Rights of the Child
(UNCRC), 1989 — establishes civil, political, economic,
social and cultural rights for children and state
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obligations.

Optional Protocols to the UNCRC — addressing sale of
children, child prostitution and pornography; involve-
ment of children in armed conflict; and communications
procedures in some jurisdictions.

International Labour Organization (ILO) Conventions —
notably C138 (Minimum Age) and C182 (Worst Forms
of Child Labour), defining obligations to eliminate ex-
ploitative work.

Other international human rights treaties (ICCPR,
ICESCR) — which apply to children and inform stand-
ards for civil/political and socio-economic rights.
Regional instruments — such as the African Charter on
the Rights and Welfare of the Child — provide region-
specific obligations.

Core principles-For principles undergird child rights
work: non-discrimination; the best interests of the child;
the right to life, survival and development; and respect
for the views of the child (participation). These princi-
ples guide assessment of violations and design of protec-
tive measures.

5. Patterns and Themes of Child Rights Violations

This section unpacks major categories of violations,
showing their manifestations, drivers, and implications.
5.1 Right to Health and Nutrition-Despite progress in
reducing child mortality, many children suffer from pre-
ventable diseases, malnutrition, and lack of access to es-
sential health services. Determinants include poverty,
maternal education, geographic isolation, and weak
health systems. Malnutrition—stunting and wasting—
has lifelong effects on cognitive and physical develop-
ment. Inequities often reflect socioeconomic, ethnic, and
gender disparities.

5.2 Right to Education-Access to quality education re-
mains uneven. Barriers include poverty, conflict, child
labour, discriminatory norms (e.g., against girls), and in-
adequate infrastructure. Even where enrolment rises,
learning outcomes may be poor due to teacher shortages,
low-quality pedagogy, and curricula that fail to be inclu-
sive. Education is both a right and a protective factor
against exploitation.

5.3 Violence, Corporal Punishment and Exploitation
Children are subject to violence at home, in schools, in
institutions, and in the community. Corporal punishment
remains legal and socially accepted in many jurisdic-
tions. Violence includes physical, sexual and emotional
abuse, and institutional violence (neglect, harsh discipli-
nary regimes). Early exposure to violence impairs devel-
opment and perpetuates cycles of harm.

5.4 Child Labour and Economic Exploitation-Child la-
bour persists in agriculture, informal economies, domes-
tic work, and some supply chains. The worst forms—
hazardous work, bonded labour, commercial sexu
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al exploitation—are severe violations. Poverty and weak
labor market regulation incentivize families to involve
children in economic activities. Globalized supply chains
can obscure child labour risks.

5.5 Trafficking and Sexual Exploitation

Trafficking of children for sexual exploitation, forced la-
bour, and illegal adoption is a transnational crime. Factors
include poverty, family breakdown, demand for cheap
labour and sexual services, and migration pressures. Vic-
tim identification and cross-border cooperation remain
challenging.

5.6 Juvenile Justice and Detention

Many children are detained in criminal and administrative
settings without age-appropriate safeguards. Common is-
sues include lack of access to legal counsel, pre-trial de-
tention, incarceration with adults, and punitive rather than
rehabilitative approaches. Alternatives to detention are
often underdeveloped.

5.7 Children in Conflict and Displacement

Armed conflict exposes children to recruitment, sexual
violence, family separation, and loss of services. Dis-
placed and refugee children face compounded vulnerabili-
ties: malnutrition, interrupted education, and increased
risk of exploitation.

5.8 Digital Risks and New Media Harms

The digital environment has created new vulnerabilities:
online child sexual abuse and exploitation, exposure to
harmful content, cyberbullying, and privacy violations.
The cross-border nature of online harms complicates legal
and enforcement responses.

5.9 Intersectional Vulnerabilities (Gender, Caste, Disabil-
ity, Ethnicity)

Discrimination creates layered vulnerabilities. Girls may
face gender-based violence and limited schooling. Chil-
dren with disabilities often face exclusion from education
and services. Ethnic and caste minorities, indigenous chil-
dren, and migrants can be disproportionately affected by
poverty, discrimination, and invisibility in policy.

6. Drivers and Structural Causes

Violations of children’s rights are rarely isolated; they
arise from systemic drivers:

Poverty and economic marginalization: Poverty forces
families to make trade-offs that compromise children's
rights.

Social and cultural norms: Norms tolerating corporal pun-
ishment, early marriage, or gender discrimination perpet-
uate violations.

Weak governance and institutional capacity: Gaps in law
enforcement, social services, and child protection systems
reduce detection and response.

Conflict, violence and instability: Conflict erodes protec-
tive structures and creates new risks.
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Globalization and market forces: Demand for cheap

goods and labor can encourage child labour; transnation-

al crime networks exploit children.

Inequitable public spending: Underinvestment in health,

education and social protection undermines rights reali-

zation.

Technological change: New technologies outpace regu-

lation and create avenues for exploitation.

Migration and displacement: Irregular migration increas-

es vulnerability to trafficking and abuse.

Understanding these drivers is crucial for designing pre-

ventive measures that are systemic rather than solely re-

active.

7. Consequences for Individuals and Society

Violations of children’s rights produce immediate and

long-term harms. Individually, they impair health, cogni-

tive development, educational attainment, and psychoso-

cial well-being. Collectively, societies face reduced hu-

man capital, intergenerational cycles of poverty, social

instability, higher crime rates, and lost economic produc-

tivity. Investing in child protection yields strong re-

turns—improved health, education, and productivity

over the life-course.

8. Existing Protective Mechanisms and Gaps

Most states have legal frameworks, social services, and

justice systems intended to protect children, and interna-

tional cooperation mechanisms exist. However, common

gaps include:

Incomplete or non-harmonized domestic legislation vis-a

-vis international standards.

Weak enforcement and lack of trained frontline person-

nel (police, social workers, teachers).

Fragmented service delivery with poor coordination

across sectors.

Limited participation of children in program design and

evaluation.

Inadequate data systems to identify, monitor and evalu-

ate child protection needs.

Underfunded social protection and prevention programs.

Cross-border crimes (trafficking, online exploitation)

outpacing legal cooperation.

Addressing these gaps calls for both systemic reforms

and targeted interventions.

9. New Approaches to Child Protection: Theory and

Practice

This section outlines innovative or emerging approaches

that complement established measures. The approaches

are not mutually exclusive; effective protection requires

integrated strategies.

9.1 Legal and Policy Reforms

Harmonization with international norms: States should

review and amend domestic laws to align with UNCRC
rinciples—minimum age laws, prohibition of corporal
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punishment, protections against trafficking, and child-
sensitive justice procedures.

Child-sensitive legislation: Laws should embed child-
specific procedures (e.g., specialized courts, diversion
programs) and ensure access to legal aid.

Rights-based budgeting and accountability: Fiscal frame-
works should track allocations to child services, and inde-
pendent oversight bodies (ombudspersons or national hu-
man rights institutions) should monitor compliance.
Cross-border cooperation: Strengthened mutual legal as-
sistance for trafficking and online crimes, including auto-
matic information-sharing channels and specialized inves-
tigative units.

9.2 Social Protection and Economic Interventions
Universal and targeted cash transfers: Cash transfers—
conditional or unconditional-—can reduce child labour,
improve nutrition and school attendance. Evidence sug-
gests well-designed transfers reduce vulnerabilities when
combined with complementary services.

Child-sensitive social insurance: Maternity/paternity pro-
tections, unemployment support, and health coverage pro-
tect families from shocks that might otherwise harm chil-
dren.

Livelihood and market interventions: Programs that raise
household incomes (microcredit, skills training) can re-
duce reliance on child labour.

9.3 Community-Based Models and Social Norms Change
Community child protection committees: Engaging local
actors (elders, teachers, religious leaders) in monitoring
and prevention leverages local knowledge and legitimacy.
Norms-change programming: Social and behavior change
communication (SBCC) campaigns combined with com-
munity dialogues can shift attitudes on corporal punish-
ment, early marriage, and gender roles. These programs
are more effective when they engage both men and wom-
en and include adolescents.

Community-based care for children: Prioritizing family-
based care and community foster systems over institution-
alization helps preserve children’s development and re-
duces abuse risks.

9.4 Child Participation and Empowerment

Meaningful participation: Incorporating children’s per-
spectives in program design and monitoring strengthens
relevance and accountability. Age-appropriate mecha-
nisms (child councils, school committees) facilitate voice.
Rights education: Integrating child rights into curricula
and extracurricular programs empowers children to recog-
nize and claim rights, and to support peers.

9.5 Technology and Data for Protection

Digital reporting platforms: Hotlines, apps, and SMS-
based systems can facilitate reporting of abuse, particular-
ly where stigma inhibits in-person reporting. Design must
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prioritize privacy, safeguard against misuse, and ensure
referral pathways.

Data systems and predictive analytics: Integrated child
protection information systems (CPIS) can improve case
management and help identify hotspots. Predictive analyt-
ics should be used cautiously and ethically, with safe-
guards against bias and privacy violations.

Online safety measures: Strengthening age verification,
content moderation, takedown procedures, and cross-
border law enforcement cooperation combats online sexu-
al exploitation. Public—private partnerships with tech
firms are critical.

9.6 Restorative and Rights-Based Juvenile Justice
Diversion and restorative justice: Alternatives to deten-
tion—mediation, community service, restorative confer-
encing—reduce recidivism and better serve rehabilitation.
Child-friendly procedures: Ensuring legal representation,
confidentiality, and conditions appropriate to develop-
ment reduces secondary harm.

Reintegration services: Education, psychological support,
and vocational training help reintegrate children post-
contact with justice systems.

9.7 Multi-sectoral Integration and Early Intervention
Integrated service hubs: One-stop centers providing
health, legal, psychosocial and social protection services
simplify access for children and families.

Early childhood interventions: Investments in early child-
hood health, nutrition and stimulation yield outsized re-
turns in reducing future vulnerabilities.

Schools as protective environments: Safe school policies,
teacher training in child protection, and school-based
counseling can detect and prevent harm.

10. Policy Recommendations

Based on synthesis of evidence and practice, the paper
offers prioritized recommendations:

1. Legal alignment and enforcement

Ratify and fully implement relevant international instru-
ments where pending.

Prohibit corporal punishment in all settings; set and en-
force minimum ages for work and marriage.

Strengthen child-sensitive procedures in justice systems
and expand legal aid.

2. Invest in social protection and services

Scale up child-sensitive cash transfers, linked to comple-
mentary services (health, education).

Increase public spending on early childhood, education,
and primary health care with transparent tracking of allo-
cations.

3. Build capacity of frontline workers

Train police, social workers, teachers, and health workers
in child protection, detection, and referral.

Institute clear referral pathways and inter-agency proto-
cols.
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4. Community engagement and norms change

Fund and scale community-based protection models and
SBCC programs aimed at shifting norms that tolerate child
abuse and discrimination.

5. Strengthen data systems and monitoring

Develop integrated CPIS with standardized indicators, re-
specting privacy. Use data to target interventions and
measure outcomes.

6. Leverage technology responsibly

Partner with tech industry to prevent online exploitation;
support accessible reporting channels and rapid takedown
procedures.

Use digital tools to expand access to services while ensur-
ing data protection and equity (avoid leaving marginalized
children behind).

7. Promote child participation

Institutionalize mechanisms for child participation at local
and national levels and in service design.

8. Address intersectionality

Design targeted programs for girls, children with disabili-
ties, ethnic minorities, street children and other marginal-
ized groups.

9. Enhance cross-border cooperation

Strengthen mutual legal assistance and joint investigations
for trafficking and online crimes; harmonize data-sharing
protocols.

10. Research and evaluation

Fund rigorous evaluations of child protection interven-
tions, especially digital and restorative justice approaches,
to build evidence on what works.

11. Limitations of the Study

This paper synthesizes literature and policy documents
rather than primary field data. While it draws on evalua-
tions and program reports, the heterogeneity of contexts
and evidence quality limits generalizability. Emerging dig-
ital harms require further empirical study, as do long-term
impacts of restorative juvenile justice in diverse legal cul-
tures. Finally, implementation feasibility varies widely
across countries; recommendations must be adapted to lo-
cal capacities and constraints.

12. Conclusion

Protecting children’s rights requires more than legal proc-
lamation; it needs coherent systems, societal commitment,
and innovation that centers children’s dignity and agency.
Persistent violations—rooted in poverty, discrimination,
conflict, and weak institutions—call for multi-dimensional
responses that combine law, social protection, community
action, education, and technology. Promising approaches
include child-sensitive laws, robust social protection, com-
munity-based models, rights education, carefully designed
digital tools for reporting and prevention, restorative jus-
tice alternatives, and integrated service delivery. Crucially,
children themselves must be partners in shaping solutions.
Well-designed investments in child protection are invest-
ments in social stability and human capital.As the global
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displacement, adapting child protection systems and
pursuing evidence-informed innovations become even
more urgent. The moral and practical imperative is clear:
safeguarding children’s rights is foundational to building

equitable, resilient and prosperous societies.
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Abstract In the current era, climate change is having pro-
found impacts on various dimensions of human life—
health, livelihood, and agricultural productivity—
particularly in developing regions. To examine the impact
of temperature rise, irregular rainfall, and irregular sea-
sonal events on human life in the Malwa Plateau region of
Central India, a survey of 500 families in 10 rural com-
munities across Indore, Mhow, and Dhar districts was
conducted between 2022 and 2024. Health record analysis
revealed a 35% reduction in income among agriculture-
based families, while heat-related diseases increased by
22%. Droughts and floods caused a 15-20% decrease in
crop yield, leading to increased malnutrition and migra-
tion. Statistical analysis demonstrated the significant role
of land use changes and socio-economic inequalities.
These findings indicate that climate change is having
widespread effects on economic conditions, and under-
score the urgent need for health awareness programs and
region-specific adaptation strategies.

Keywords: Climate change, human health, agricultural
productivity, livelihood insecurity, Malwa Plateau, adap-
tation strategies, ecosystem

Introduction The Malwa Plateau, a major agriculture-
dominated region of Madhya Pradesh, is renowned for its
black soil and river-based ecosystems. This region forms
the livelihood base for millions of farming families. Glob-
al average temperature has increased by 1.1°C over the
past decade, and it is estimated that South Asia may expe-
rience an additional 1.5°C rise by 2030 (IPCC, 2021). In
Madhya Pradesh, this temperature increase is manifesting
as irregular monsoons, prolonged droughts, and intense
heat waves, which are affecting agriculture, health, and
social structures.

The impacts of climate change are multidimensional—
from agricultural losses leading to livelihood crises, heat
stress causing health risks, and changing seasonal events
resulting in increased displacement. Previous research has
documented an 8-12% reduction in crop productivity in
India (Pathak et al., 2018) and increasing livelihood inse-
curity among tribal communities (Kumar et al., 2024).
However, limited empirical research is available on local
contexts like the Malwa Plateau. This study fills this gap,
focusing on rural communities in Indore district and sur-
rounding areas, where 70% of the population is directly
dependent on agriculture.

This research paper presents original survey data and pro-

measuring the human impacts of climate stresses. By in-
tegrating regional data with statistical analysis, this study
evaluates the interaction between climate and social fac-
tors.

Study Area The study was centered on 10 rural sites on
the Malwa Plateau (22°-23°N, 75°-76°E), including ag-
ricultural villages in Indore, Mhow, and Dhar districts.
Site selection was conducted according to the guidelines
of the Madhya Pradesh State Action Plan on Climate
Change (MP SAPCC, 2023). The average elevation is
500-550 meters, and long-term annual rainfall is 800—
1000 mm, with a 16-18% reduction recorded during the
2022-2024 period (IMD, 2024).

Data Collection Research data was collected between
2022-2024. The survey was based on 500 families (total
2,500 individuals), conducted through structured ques-
tionnaires and focus group discussions. Agricultural data
recorded changes in crop yield (wheat, soybean) and
household income. Health data was obtained from dis-
trict hospital records, including cases of heat stroke, den-
gue, and malnutrition. Climate variables (temperature,
rainfall) were taken from India Meteorological Depart-
ment (IMD) stations and local rain gauges. Livelihood
insecurity was assessed using the Livelihood Vulnerabil-
ity Index (LVI) framework (Hahn et al., 2009), which
measures sensitivity, exposure, and adaptive capacity.
Statistical Analysis Results were analyzed using linear
regression models in R software (version 4.3.1), with cli-
mate variables as independent variables and health and
income as outcome variables. The statistical significance
level was set at o0 = 0.05. Ethical approval was ob-
tained from the local Institutional Review Board (IRB),

and informed consent was obtained from all participants.
Results

Changes in Agricultural Productivity Survey data re-
vealed an average 17% reduction in agricultural produc-
tivity, statistically linked to the 2023 drought event
(linear regression: B = —0.45, p < 0.001). Rain-
dependent crops, particularly soybean, recorded a 22%
loss, while wheat showed a 12% reduction. Total house-
hold income declined by 35%, forcing 28% of families to
take loans.

Health Impacts Climate-related health impacts were no-
table. Heat-related diseases (heat stroke and dehydration)
increased by 22%, while vector-borne diseases (dengue)
increased by 15% (> = 32.1, p <0.01). Malnutrition
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rates among children increased by 12%, correlated with
income loss.
Livelihood Insecurity The Livelihood Vulnerability In-
dex (LVI) score was 0.68, indicating high insecurity. The
highest LVI score (0.75) was recorded in Dhar district,
reflecting greater vulnerability of marginal farmers and
tribal communities.
Disaster Impact In the 2023 flood event, approximately
1.2 lakh hectares (approximately 42% of the total study
area) of crops were damaged, forcing 15% of families to
migrate to other areas.
Results Statistical modeling confirmed that temperature
increase (>2°C) and rainfall reduction explain 58% of the
total variation observed in human health and economic
loss (R2=10.58, p <0.001).
Discussion
Interpretation of Results The obtained results are con-
sistent with global and national trends, but Malwa's in-
tense agricultural dependence makes this crisis more se-
vere. Research in various regions of India shows that the
structural vulnerability of rain-based agriculture amplifies
the impacts of climate change (Aggarwal et al., 2018).
Health impacts, such as heat stress, intensify existing so-
cial inequalities, particularly among women, elderly, and
Dalit communities.
Trophic Impact of Livelihood Crisis Income reduction
has widespread effects at multiple levels: from children's
education to family nutrition, which disrupts long-term
development prospects. Local factors, such as lack of irri-
gation facilities, declining groundwater levels, and deteri-
orating soil quality, amplify climate impacts (CDKN,
2014). In Madhya Pradesh particularly, dependence on
agriculture is highest in tribal areas (Kumar et al., 2024),
making these communities extremely vulnerable.
Limitations and Future Directions This study is based
on three years of data, which may not fully reflect long-
term climate trends. Sample size and geographical limita-
tions may constrain generalization of findings. Future re-
search should integrate 10+ years of data, genetic health
indices, and climate scenario modeling.
Suggested Policy Recommendations
1.Agricultural Adaptation: Investment in drip irrigation
systems, climate-tolerant seed varieties (Chakraborty et
al., 2022), and mixed farming practices to strengthen the
Madhya Pradesh State Action Plan on Climate Change
2023).
g.Heal)th Infrastructure: Establishing community health
centers in rural areas (Joshi et al., 2020) and awareness
programs on climate-related health risks.
3.Financial Allocation: 20% increase in budget for cli-
mate adaptation.
Community-Based Management: Empowering commu-
nities for local resource management, especially in tribal
areas.
Ultimately, protection of human life is inextricably linked
to environmental conservation, which will lay the founda-
tion
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for sustainable development.
Conclusion This study demonstrates that climate change

is severely affecting human life in the Malwa region in
various ways, with declining agricultural productivity,
increasing health problems, and growing livelihood inse-
curity being prominent. Without immediate intervention,
these impacts will cause social and economic instability,

weakening the region's important agricultural economy.
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1.Introduction-The unchecked rise of misinfor-
mation on social media has emerged as a critical
threat to information integrity, democratic discourse,
and public trust. This challenge is particularly acute
in regions experiencing rapid digital expansion, such
as the Indian state of Uttarakhand. With advance-
ments in mobile technology, widespread availability
of affordable smartphones, and declining data costs,
internet access has surged across both urban and rural
populations. According to official data published on
data.gov.in, the rural internet user base in Uttarakhand
now stands at approximately 4.9 million—closely
matching the 4.95 million users in urban areas.’'
This statistical near-parity highlights a significant
narrowing of the digital divide and signals a trans-
formative shift in the way rural populations engage
with digital platforms, particularly social media.

However, this increasing connectivity comes
with complex challenges. Social media platforms—
once hailed for democratizing communication—have
now become prime vectors for the spread of misinfor-
ma- tion and fake news. The reasons are multifaceted:
algorithm-driven content curation, lack of editorial
oversight, and the ease of creating and sharing unveri-
fied or manipulated information. Advanced tech- nol-
ogies, including artificial intelligence, deepfake gen-
erators, and sophisticated editing tools, have made it
easier than ever to produce deceptive content that ap-
pears authentic. In such an environment, even digital-
ly connected individuals are at risk of being misled,
especially when media literacy is low.

A recent study by the Indian Business School
in partnership with CyberPeace Foundation (IANS,
Dec 20, 2024) underscores the alarming spread of
misinformation in India. The report found that
nearly half of all fake news stories circulating online
are political in nature. The study strongly recom-
mends enhancing digital media literacy, strengthening
user reporting mechanisms, and encouraging respon-
sible online behavior to mitigate this rising threat.’
This becomes even more pressing in rural areas where
exposure to social media has increased, but the abil-
ity to critically evaluate content remains lim-
ited. There have been numerous documented cases
where

viral misinformation has triggered serious conse-
quences—

fuelling rumours, inciting violence, or undermin-
ing public health initiatives. In certain situations, mis-
information has spread so rapidly and uncontrollably
that local or state governments have resorted to sus-
pending internet services altogether in an attempt to
curb unrest and restore order. These shutdowns, while
often seen as a last resort, disrupt essential services,
education, and communication, particularly harming
already vulnerable rural communities. Seeing the
growing Al generated content increasing on the inter-
net the Standing committee on Communication and
Information Technology has submitted a draft report
in which it has suggested mandatory licencing and la-
belling of Al generated content to dis- tinguish it from
genuine content and also asked the media organisa-
tions to strengthen their fact checking systems.’

Rural internet users typically engage with so-
cial media for various purposes—ranging from enter-
tain- ment and social connection to information gath-
ering. However, their content consumption is largely
unstructured and dictated by platform algorithms ra-
ther than deliberate information-seeking behaviour.
This algorithmic reinforcement fosters echo cham-
bers*, where users are repeatedly exposed to the same
types of content and viewpoints, while alternative or
dissenting voices are filtered out. Over time, this digi-
tal insulation amplifies biases, promotes misinfor-
mation, and erodes trust in credible sources.

Given this backdrop, the role of media literacy be-
comes more vital than ever. Media literacy is not
merely the ability to use digital tools; it is the skill to
critically assess, analyze, and question the content one
consumes. It encompasses competencies such as fact-
checking, source verification, understanding media
motives, and recognizing bias or manipulation. In ru-
ral settings, where formal education systems may not
adequately address these areas, the lack of media liter-
acy leaves populations especially vulnerable to digital
misinformation.

This paper seeks to evaluate the media literacy
levels of rural internet users in Uttarakhand and under
- stand the real-world impact of misinformation on
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their lives. It investigates how misinformation spreads
through social networks, how users perceive and inter-
act with such content, and what gaps exist in their abil-
ity to identify and respond to false information. The
study ultimately argues for a structured and localized
approach to digital media literacy as a necessary de-
fense against the growing tide of misinfor- mation, and
as a pathway to more informed, resilient, and empow-
ered rural communities.

2.Review of literature

Media Literacy: Definitions and Frameworks
Media literacy has evolved beyond traditional notions
of understanding mass media to encompass crit- ical
engagement with digital content across various plat-
forms. According to UNESCO (2011), media and
information literacy (MIL) is the set of competencies
that empowers citizens to access, retrieve, understand,
evaluate, and use information ethically and effectively.
It further includes the ability to ana- lyze media mes-
sages, create content responsibly, and engage in in-
formed digital participation. In an age where infor-
mation is abundant and rapidly disseminated through
algorithmic feeds, these competencies are essential for
democratic participation and safeguarding against ma-
nipulation.’

Academic literature reinforces this expanded frame-
work. Hobbs (2010) defines media literacy as the ca-
pacity to access, analyze, evaluate, create, and act us-
ing all forms of communication.® Similarly, Potter
(2013) argues that media literacy should involve “a
continuum of skills” including cognitive, emotional,
aesthetic, and moral dimensions, not just technical pro-
ficiency. The consensus across these definitions is that
media literacy is not merely about digital access, but
about the quality of engagement with media content.’
Key components of media literacy include:
Analysis — Interpreting messages, understanding un-
derlying meanings, and identifying biases.
Evaluation — Judging credibility and reliability of
sources.

Content creation — Generating and sharing infor-
mation ethically.

Critical thinking — Questioning assumptions, mo-
tives, and implications.

Fact-checking — Verifying accuracy using credible
sources.

Despite this consensus, implementation of media liter-
acy programs—particularly in rural areas—remains
sparse and unstandardized. Many existing interven-
tions focus on urban or school-based populations, leav-
ing rural adults, informal workers, and the elderly un-
der-researched and underserved.
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Misinformation and Its Impact

Misinformation is broadly defined as false or mislead-
ing information shared without the intent to deceive,
although its consequences can be just as harmful as
deliberate disinformation. The spread of misinfor-
mation has been extensively studied in the context of
key social events.

During elections, for instance, false narratives have
been shown to polarize voters and manipulate public
opinion. A study by Faris et al. (2017)® found that
politically motivated misinformation during the 2016
U.S. elections spread faster and wider than factual
content. In India, political fake news is also prevalent,
with a 2024 study by the Indian Business School and
CyberPeace Foundation reporting that nearly 50% of
misinformation online is political in nature (NDTV,
2025).

The COVID-19 pandemic intensified the infodemic—
defined by the WHO as an overabundance of infor-
mation, including falsehoods—Ieading to public con-
fusion, vaccine hesitancy, and stigmatization. Re-
search by Brennen et al. (2020)° at the Reuters Insti-
tute identified health-related misinformation as a ma-
jor global issue, exacerbated by WhatsApp forwards
and unverified YouTube content in countries like In-
dia.

Natural disasters have also been fertile ground for
misinformation. After the 3 August 2025 Dharali
flash floods in Uttarakhand, numerous fake claims
were made through social media , creating confusion. '’
Psychologically, misinformation exploits cognitive
biases like confirmation bias and availability heuris-
tics, making individuals more likely to believe and
share content aligned with their existing beliefs (Pen-
nycook & Rand, 2018)."

Socially, misinformation undermines trust in institu-
tions and media, deepens polarization, and can incite
violence or discrimination.

Digital Divide and Rural Internet Use-

The digital divide has traditionally been viewed
through the lens of access—the availability of devices,
internet connectivity, and digital infrastructure. While
significant progress has been made in bridging this
access gap in India through initiatives like Digital In-
dia and BharatNet, a second layer of the divide per-
sists: the skills divide.

Van Dijk (2005) distinguishes between material ac-
cess and usage capabilities. In rural India, while
smartphones and mobile internet are increasingly
ubiquitous, meaningful use remains limited by low
digital literacy, poor quality of content in local lan-
guages, and lack of training.12 A report by IAMAI (
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2023) highlights that while 45% of rural users in India
access the internet daily, only 12% are able to critically
evaluate the information they consume.13
Several programs have attempted to address this skills
gap. Initiatives like the Digital Literacy Mission and
Google’s Internet Saathi (now concluded) aimed to
train women and rural users in basic digital skills.
However, evaluations reveal that these programs often
focus on functional literacy—how to use a phone or
app—rather than critical engagement with online con-
tent.
Moreover, rural populations face algorithmic discrimi-
nation. Social media platforms’ content delivery sys-
tems are often optimized for engagement rather than
truth, creating echo chambers where misinfor- mation
thrives. The lack of tailored, culturally contextualized
media literacy education deepens these risks.

Research Gaps

Despite a growing body of research on misinformation

and digital engagement, several critical gaps remain,

particularly in the Indian context:

1. Limited rural focus — Most media literacy
studies are concentrated in urban or semi-urban
settings, with minimal exploration of rural digital
behaviors and vulnerabilities.

2. Functional vs. critical literacy — Existing digi-
tal literacy programs emphasize tool usage rather
than critical thinking, source verification, or con-
tent evaluation.

3. Lack of impact studies — Few empirical studies
investigate how misinformation specifically affects
rural populations in terms of behavior, decision-
making, or community outcomes.

4. Contextual void - There is a lack of localized,
culturally relevant media literacy frameworks
that consider linguistic diversity, educational lev-
els, and socio-political realities of rural users.

3Methodology

Research Design

This study employed a descriptive survey-based re-

search design to evaluate media literacy and misin-

formation exposure among rural internet users. A

structured questionnaire was developed and admin-

istered to collect primary data from respondents across

25 villages in Narendranagar Tehsil, located in Tehri

Garhwal district, Uttarakhand. The survey aimed to

generate empirical insights into rural digi- tal behav-

iour, misinformation awareness, and engagement with
media platforms. The study specifically addressed the
following research objectives:

1. To assess social media usage patterns among rural
internet users.
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2. To identify and analyse active versus passive digi-

tal behaviour.

3.To evaluate awareness of fake news and the pres-

ence or absence of fact-checking skills.

4.To explore the extent of understanding of policy

frameworks related to misinformation and digital reg-

ulation.

Study Area and Sampling

The research was conducted across 25 purposively

selected villages within Narendranagar Tehsil, ensur-

ing representation from different geographic clusters,

connectivity levels, and socio-economic profiles. A

stratified random sampling method was used to select

participants within each village, ensuring repre- senta-

tion across age, gender, education, and frequency of in-

ternet use. From each village, 10 respondents were se-

lected, resulting in a total sample size of 250 re-

spondents.

e The inclusion criteria were as follows:

e Respondents aged 18 years or above

o Residents of the selected village for at least six
months

e Regular social media users

Data Collection Instrument

A structured questionnaire was prepared in Hindi, and

pre-testing was done to ensure clarity, relevance, and

cultural appropriateness. Moreover, two research as-

sistants who were fluent in Garhwali language, spo-

ken locally in the selected area, were appointed. This

aided in overcoming the language barrier and creating

favourable circumstances for data collection. After

necessary revisions, the final version was used for da-

ta collection.

The questionnaire comprised five thematic sections:

Demographic Profile

Collected data on age, gender, education, occupation,

income, and device ownership.

Social Media Usage

Explored platforms used (e.g., WhatsApp, Face-

book, Instagram), frequency and duration of use,

and primary motivations (e.g., news, entertainment,

learning).

Active vs. Passive Use

Captured the extent of user participation—such as

posting, commenting, liking, sharing, and con- tent

creation—to categorize users as active or passive.

Fake News Awareness and Fact-Checking

Skills

Assessed familiarity with misinformation-related

terms, ability to identify unreliable content, and use

of tools or techniques for fact verification.

Policy Framework Awareness
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Gauged knowledge of governmental and platform-
based misinformation interventions (e.g., IT Rules
2021, PIB Fact Check), and attitudes toward regu-
lation and accountability.

Data Analysis

To analyse data collected from the 250 completed

surveys, the following techniques were applied:

e Descriptive statistics were used to summarize
demographic data, usage behaviour, and levels
of awareness.

e Cross-tabulation helped identify patterns and rela-
tionships between user profiles and media literacy
competencies.

e Chi-square tests were conducted to assess statisti-
cal significance across categories such as age
groups and fact-checking behaviour.

e A composite Media Literacy Index (MLI) was
constructed using weighted scores from key indi-
cators such as source evaluation, fact-checking
habits, and misinformation recognition.

Ethical Considerations

Ethical guidelines were strictly followed throughout

the study:

e Informed consent was obtained from all partici-
pants prior to administering the survey.

e Anonymity and confidentiality were maintained;
no identifying information was collected.

e Participation was voluntary, and respondents had

b= 12

4 Results and Discussion

Sample profile
Age. Mean = 27.996 years, SD = 8.030, min = 17, max = 48 (N = 250).

Formula for Standard Deviation:

n
1 . o
3= [— Y (-Tp
\u~l
i=1
o ¥ = sample mean (average value)

n = total number of respondents (sample size)

Y, = value of the variable for respondent i (e.g.,
individual age)

s = standard deviation (measure of spread around the
mean)

The data shows that the “average” respondent is
about 28 years old. The standard deviation of 8
years indicates that there is a moderate spread of
ages around this mean, with most respondents fall-
ing between 20 and 36 years. This variation is
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important because it demonstrates that the sample is
not restricted to one narrow age group, but instead
captures both younger and older rural internet users.
Such diversity strengthens the validity of findings
on digital behaviours and misinformation exposure.

Gender. Female = 128 (51.2%), Male = 122 (48.8%) (N = 250).

i :
Pk = —, fr = count in category k
n

o fi. = Frequency count of category k (number of respondents in category k)
o pi. = Proportion (relative frequency) of category k in the total sample

o k = Category label (e.g., “1 hour,” “2 hours” in time-spent variable)

Social media usage patterns

Platform adoption. All respondents reported using social media [Yes = 250/250]. WhatsApp usage
was universal. {\’('a = 250/ 23[[.
Formula (categorical frequency & proportion):
i
fro pe=7
n
Wherein

o f. = Frequency count of category k. The number of respondents who fall into category k. Example:
If 138 people report “1 hour of social media use,” then f; = 138.

e pr = Proportion (relative frequency) of category k. The share of the total sample belonging to
sate r b Fxs A — 138 _ 559 _ 5590
category k. Example: py = 555 = 0.552 = 55.2%

o n = Total number of respondents (sample size). In the present study, n = 250.

o k = Category label. A specific option within the variable being measured (e.g., “1 hour,” “2 hours,”
“3 hours” for time spent).

Result: Time spent daily. 1 Hour = 138 (55.2%); 2 Hours = 75 (30.0%): 3 Hours = 37 (14.8%)
(N = 250).

Near-universal adoption and regular daily use place rural users in sustained contact with algorithmic
feeds—conditions known to increase incidental exposure to misinformation. This mirrors national pat-
terns reported by IAMAI (2023)"3 and global work showing social media’s role as a primary news channel
(Tandoc et al., 2018).14

Active vs. passive behaviour

We classified “active” users as those who either (i) share others’ posts (Yes), or (ii) report sharing > 3
posts per day. Everyone else was classified as “passive.”

o Shares others’ posts: Yes = 150 (60.0%); No = 100 (40.0%).

o Posts shared per day: One-Two = 171 (68.4%); Three-Four = 66 (26.4%); Five-Six = 12 (4.8%);
None =1 (0.4%).

o Composite activity classification: Active = 179 (71.6%); Passive = 71 (28.4%).

alify &

Awareness of Fake News and Fact-Checking

e Aw ‘fes = 201 (80.4%), No = 49 (19.6%).

. Aw 10 (16.0%), No = 210 (84.0%).

: Yes = 40 (16.0%), No = 210 (84.0%)

News, BOOM): = 25 (10.0%).

rited with awareness of fact-checking methods, a Chi-

o | Fact-check: Yes | Row total

19
33 201
10 250

e N = grand total (250 respondents)

Ey =41.16, E;3 = 7.84
E2 = 168.84, FEz> = 32.16
uare statistic:

X2 = ZZ 7(“”;/5”)1 =0.0218

=15=1
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Degrees of freedom:

f=(r-1)c-1)=1

p value = 0.883

Since p > 0.0, the test shows no statistically significant association between being aware that fake
news circulates and being aware of fact-checking methods. In other words, while most respondents
recognize the existence of fake news, this does not translate into knowledge of fact-checking practices,
Although most respondents recoguize that fake news circulates, this awareness does not translate fnto
awareness of fact-checking methods. This disconnect (non-significant y?) is consistent with Brennen ef
al. (2020)" and Indian rural evidence (Narayan et al, 2022): people know about fake news but do not
know (or use) verification pract ices,

Policy framework awareness & accountability

o Accountability: Individual sers = 134 (53.67), Platforms = 103 (41.2%), Other = 13 (5.27%).

o Basis of truthfulness: “Shared by many” = 163 (63.2)¢), “Well-wisher” = 67 (26.8), “In tune
with thoughts™ = 7 (28%).

o When doubted: Cropped photo = 65 (26.07%), Edited video = 57 (22.87%, Photoshopped image
=41 (16.4%), Altered audio = 16 (6.4%).

o Suggested measures: Media centers = 50 (23.6/%), Media literacy curriculum = 64 (25.67),
Punishment = 35 (14.0%), Accountability = 47 (18.87%), Govt. rules = 17 (6.8%).

Judguments of truth rely heavily on popularity (*shared by many”) and interpersonal trust (“well-wisher”),
rather than veriication—mechanisms long known to amplify umor difusion. Respondents’ preferred
solutions—education and community information centers—closely track UNESCO's MIL guidance (UN-
ESCO, 2011)°. Relatve to urban findings (Singh & Bhatnagar, 2021)1" policy-tool awareness (e, PIB
Fact Check) appears lower here,

Media Literacy Index (MLI)

We computed MLI per respondent as:

Where

o Fy =1 if aware fake news circulates, else

o C; =L if aware of fact-checking else 0

o ;= 1if faced consequences of fake news, ese 0

Group mean MLI:

Results
o Overall mean ML= 0479 (N = 250)
o Female = 0471 (n = 128), Male = 0.486 (n = 122)

o Education (top): High School = 0.667; Post-Graduate = 0.667; Diploma = 0.500; Intermediate =
.483; Graduate = 0.457; B.Tech = 0.333; PhD = 0.333; Other = 0.000
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Average MLI < 0.5 indicates limited critical literacy despite high platform use—a form of skill divide
(Van Dijk, 2005). Small gender differences suggest the constraint is structural (exposure, training) rather
than demographic. Plotting age against MLI reveals a general negative association between MLI and
average age. However, the observation for MLI = 1 deviates from this trend, likely due to the small
subgroup size (n = 17) relative to the total sample (N = 250).

Age Distribution Across MLI Groups

T o
a5 .
) ‘
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30 . .
s o6
. om .
LR . -
o
25 - - e
. -o oo 5
. "o
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e phoms
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0.0 0.33 0.66 10

MLI

Figure 1: Relationship between age and MLI.

Conclusion:-The study of 250 respondents across
25 villages in Narendranagar Tehsil, Uttarakhand,
reveals important insights into the intersection of ru-
ral internet use, misinformation exposure, and media
literacy.

1.Social Media Usage is Universal but
Shallow. =All respondents reported using social
media, with WhatsApp adoption at 100%. The
majority spend 1-2 hours daily online, indicating
deep penetration of digital platforms even in rural
areas. However, this usage is largely consumptive
rather than critical, guided by algorithmic feeds.
2.Active Forwarding, Passive Creation.
While 71.6% of respondents qualify as “active” by
sharing or forwarding posts, original content creation
remains very low. This forwarding-heavy pattern is
significant because it accelerates the spread of misin-
formation while requiring little critical engagement.
3.Awareness—Practice Gap.

A large majority (80.4%) are aware that fake news cir-
culates, yet only 16% are aware of fact-checking meth-
ods, and even fewer (10%) can name a fact-
checking site. The Chi-square test confirmed that
awareness of fake news is not associated with
awareness of fact-checking (x> = 0.0218, df=1,p
= (.883). This demonstrates a clear gap: recognition
of misinformation does not translate into literacy for
verification.

4.Reliance on Social Heuristics.

When judging truthfulness, respondents rely primarily
on popularity (“shared by many”) and inter- personal
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trust (“well-wisher”) rather than evidence or verification.
Similarly, doubts about content arise mainly when visual
manipulation is obvious (cropped images, edited videos).
This indicates vulnerability to more subtle forms of misin-
formation.
5.Policy Awareness and Preferences.=A majority assign
accountability to individual users (53.6%) and platforms
(41.2%), but knowledge of formal policy tools (e.g., PIB
Fact Check, IT Rules 2021) is very limited. Respondents
empha- sized the need for media literacy in school curric-
ula and local media information centers, reflecting grass-
roots demand for structured interventions.
6.Media Literacy Index (MLI) is Low.-The overall MLI
1s 0.479, showing that media literacy skills remain under-
developed despite widespread
access. Scores were similar for males (0.486) and fe-
males (0.471), suggesting the constraint is struc- tural,
not gender-based.

The findings highlight a second-level digital divide
in rural Uttarakhand: access to the internet is no
longer the problem, but critical skills for evaluating
and verifying information remain weak. While rural
users are aware of misinformation and highly active in
forwarding content, they lack the tools and literacy to
effectively fact-check or resist falsehoods.

This disconnect makes rural communities particularly
vulnerable to political misinformation, health- related
rumors, and digitally manipulated content. Addressing
this gap requires:

e«Embedding media literacy in formal education at
multiple levels.

«Creating local media information centers for accessi-
ble fact-checking support.

eDesigning culturally contextualized awareness cam-
paigns that move beyond “awareness of fake news” to
practical verification skills.

By strengthening rural media literacy, misinformation
can be mitigated not just through platform regulation,
but through empowered citizens who are better
equipped to consume, assess, and share digital content

responsibly.
skoskoskoskosk sk
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From Equality to Excellence: The Role of Women in Transforming Organizational Culture — A
Study of Varanasi District.
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Department of Commerce.
Harishchandra P.G. College Varanasi.
Email: vandana21076(@gmail.com

Abstract

This research paper examines the transformative role of
women in shaping organizational culture with a specific
focus on educational institutions in Varanasi district.
Women educators, administrators, and academic leaders
play an essential role in cultivating a culture of inclusive-
ness, empathy, academic excellence, and ethical func-
tioning. The study analyses how women’s participation,
leadership approaches, and gender-inclusive practices
influence organizational culture across colleges and uni-
versities in Varanasi. Using descriptive research design
and data collected from 150 women faculty members and
administrators across higher educational institutions in
Varanasi, the study reveals that women significantly con-
tribute to enhanced collaboration, transparency, and stu-
dent-centred practices. Findings demonstrate a strong
positive relationship between women’s empowerment,
workplace equality, institutional performance, and cul-
tural transformation. The paper concludes that strength-
ening women’s leadership in educational institutions is
crucial for achieving excellence in academic governance
and organizational sustainability.

Keywords-Women Empowerment, Organizational Cul-
ture, Gender Equality, Educational Institutions, Varanasi
District, Women Leadership, Inclusivity, Academic Ex-
cellence.

1. Introduction-Organizational culture within education-
al institutions determines the quality of teaching, govern-
ance, discipline, and academic excellence. In India, and
particularly in culturally rich regions like Varanasi,
women have become central contributors to shaping aca-
demic environments. Colleges and universities in Vara-
nasi have witnessed a gradual rise in women’s participa-
tion in teaching, research, administration, and student
mentoring.

Women educators often bring collaborative, compassion-
ate, and value-driven approaches that strengthen institu-
tional culture. Their leadership promotes inclusive learn-
ing, emotional support, fairness, and ethical decision-
making. This transition—from simply ensuring women’s
equality to utilizing their strengths for institutional excel-
lence—forms the basis of this study.

The research explores how women in Varanasi’s

educational institutions shape organizational culture, im-
prove student outcomes, and contribute to transforming
institutional practices.

2. Review of Literature

2.1 Women in Education Sector-Global and Indian
studies show that women educators create supportive
and nurturing learning spaces. UNESCO reports that
women teachers encourage empathy, student engage-
ment, and collaborative learning.

2.2 Gender Diversity in Academic Institutions-
Institutions with gender-balanced faculties experience
improved decision-making, ethical governance, and aca-
demic innovation. Studies suggest that women’s in-
volvement increases the credibility and trustworthiness
of academic systems.

2.3 Transformational Leadership of Women-Women
leaders in education emphasize mentorship, transparen-
cy, and collective problem solving. Research by Eagly
(2019) highlights that transformational leadership—
commonly practiced by women—significantly enhances
institutional culture.

2.4 Organizational Culture in Indian Educational In-
stitutions-Indian studies show that women educators
drive cultural change by promoting value-based educa-
tion, emotional well-being, and effective communica-
tion.

3. Research Objectives-To examine the role of women
in transforming organizational culture in educational in-
stitutions of Varanasi.

To assess how gender-inclusive policies influence wom-
en employees' satisfaction and performance.

To analyze the relationship between women’s participa-
tion and institutional excellence.

To provide recommendations for strengthening women’s
leadership in Varanasi educational institutions.

4. Research Questions-How do women contribute to
organizational culture in educational institutions of Va-
ranasi?

What is the impact of gender equality practices on facul-
ty satisfaction and performance?

How does women’s leadership affect institutional
growth and culture?

What strategies can enhance women’s excellence and
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leadership in academic institutions?

5. Research Methodology

5.1 Research Design : The study based on Descriptive
and analytical research design.

5.2 Area of Study : Higher educational institutions in
Varanasi district, including government colleges, private
colleges, and universities.

5.3 Sample Size: For the study purpose 150 respondents
have been included and under this Women faculty mem-
bers, Academic administrators, Department heads, Sup-
porting staff have used as sample.

For the study purpose purposive Sampling Technique
has used.. Structured questionnaire & Interviews with fac-
ulty and administrators have used as Tools for Data Col-
lection.

6. Data Analysis and Interpretation

6.1 Profile of Respondents

Category Percentage
1.) Women Faculty
' 55%
(Assistant Professors)
2.) Associate Professors 25%
3.) Professors 10%

4.) Administrators/Support Staff |10%

Majority respondents are faculty members actively in-
volved in teaching and administrative roles.

6.2 Women’s Contribution to Organizational Culture
in Varanasi Institutions

6.3 Role of Gender-Inclusive Policies

Impact of Gender Inclusive Policies

m maternity leaves
m safety mechanism
skill dev. program

m flexible hours

Respondents rated the impact of various policies:

e Maternity leave policies — Highly impactful (76%)

o Safety and grievance mechanisms — Very impactful
(81%)

e Flexible working hours — Moderately impactful
(68%)

o Skill development programs — Needed improve-
ment (64%)

Interpretation:

Institutions with strong gender-inclusive policies expe-

rience higher satisfaction and reduced turnover among

women faculty.
6.4 Impact of Women’s Leadership on Institutional

Excellence:

women contribution to organisational culture ( varanasi)

m strenthen relationship
m promote ethics
coolabrative culture

u conflict resolution

Impact of Women"s Leadership on Institutional Excellence

M Transparncy
M Dept. cordination
student engagement

M fair evaluation

Survey findings:
o 82% believe women strengthen student—teacher rela-
tionships.

o 78% agree women promote ethical and disciplined

academic environments.
e 74% state women encourage collaborative work cul-

ture.
e  69% mention women contribute to conflict resolution

due to empathetic communication.
Interpretation:-Women significantly influence institu-

tional culture through emotional intelligence, ethical prac-
tices, and inclusive teaching.

Survey finding :

e 72% believe women leaders promote transparent
academic governance.

e 79% state women ensure fair student evaluation.

e 83% agree women leaders improve communica-
tion and student engagement.

e 70% mention women leaders improve depart-
mental coordination.

Interpretation:

Women’s leadership ensures ethical, transparent, and

student-centered institutional functioning.

A positive correlation (r = 0.76) was found between:

e Women’s participation and institutional perfor-
mance

e Women’s leadership and organizational cultural
improvement

This indicates that higher women representation leads

to stronger academic culture and better outcomes.

A positive correlation (r = 0.76) was found between:
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Women’s participation and institutional performance,
and

Women’s leadership and organizational cultural im-
provement.

The value 0.76 indicates a strong and meaningful posi-
tive relationship. This means that as women’s involve-
ment in teaching, administration, and leadership increas-
es, the overall performance of educational institutions
also improves.

Similarly, institutions with higher representation of wom-
en leaders show noticeably better workplace culture, in-
cluding improved transparency, communication, team-
work, and ethical governance.

Thus, the correlation value demonstrates that:

Higher women representation

Greater involvement in decision-making

Stronger leadership roles

— Directly contribute to a healthier organizational
culture and better academic outcomes in Varanasi’s
educational institutions.

7. Findings-

1.Women educators significantly improve institutional
culture through empathy, fairness, and collaborative
practices.

2.Gender-inclusive policies in Varanasi institutions play
a crucial role in women’s empowerment.

3.Women’s leadership positively influences academic
standards, ethical governance, and student satisfaction.
4.Institutions with higher women participation perform
better in communication, discipline, and student mentor-
ing.

5.Women are strong agents of cultural transformation in
Varanasi educational institutions.

8. Discussion

The study highlights that women transform institutional
culture not only through formal roles but also through
informal mentoring, emotional support, and value-based
interventions. In Varanasi, where traditional expectations
and cultural norms influence women’s professional en-
gagement, the growth of women educators has created a
shift in institutional climate. Women exhibit leadership
qualities such as patience, empathy, discipline, accounta-
bility, and inclusivity, which are essential for academic
environments. These traits help institutions create a bal-
anced and ethical learning ecosystem.

9. Recommendations

1.Introduce leadership development programs for women
faculty in Varanasi.

2.Strengthen gender-sensitive infrastructure such as safe-
ty units, childcare support, and flexible working.
3.Increase women’s representation in decision-making
bodies.

3AFh-12
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4.Conduct gender sensitization workshops for faculty
and students.

5.Implement mentorship programs led by senior women
educators.

6.Promote research opportunities and academic recogni-

tion for women faculty.
10. Conclusion

The study concludes that women play a transformative
role in shaping organizational culture within Varanasi’s
educational institutions. Their contribution enhances
academic quality, institutional ethics, and student devel-
opment. Encouraging women’s excellence and leader-
ship is essential for institutional growth and for creating
inclusive, innovative, and value-based academic envi-

ronments.
skskskskskskskskskk
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