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ABSTRACT

This study presents a meta-analysis of empirical research examining the relationship
between circular economy practices and sustainable business performance. Using the PRISMA
framework, 30 peer-reviewed studies published between 1995 and 2025 were systematically
selected and statistically synthesized. The pooled effect size (r = 0.44) confirms a moderate and
significant positive relationship between circular economy adoption and sustainable business
outcomes across environmental, economic, and social dimensions. Heterogeneity analysis (I’ =
41%) indicates moderate variation attributable to contextual and methodological differences across
studies, while a symmetrical funnel plot confirms minimal publication bias. Key enabling factors
identified include innovation and technology, sustainable supply chain integration, product lifecycle
management, and stakeholder collaboration. Barriers such as financial constraints, knowledge
gaps, and weak regulatory frameworks continue to hinder widespread adoption. The study offers
consolidated evidence for businesses, policymakers, and researchers seeking to align circular
strategies with long-term sustainability objectives.

KEYWORDS: Circular Economy, Sustainable Business Practices, Meta-Analysis, Resource
Efficiency, Triple Bottom Line, PRISMA Framework, Effect Size, Green Supply Chain, Circular
Business Models, Sustainable Development

INTRODUCTION

The global economy faces mounting pressure from resource depletion, climate change, and
excessive waste generation—consequences of the traditional linear '"take-make—dispose"
production model. As environmental and regulatory demands intensify, businesses are increasingly
compelled to adopt alternative frameworks that decouple economic growth from resource
consumption. The circular economy (CE) has emerged as a transformative paradigm that addresses
these challenges by promoting the continuous use of resources through reuse, recycling,
remanufacturing, and repair.

Sustainable business practices—defined as organizational strategies that balance economic
growth with environmental stewardship and social responsibility—intersect directly with CE
principles. Together, they form the foundation of the Triple Bottom Line (TBL) framework, which
evaluates organizational performance across People, Planet, and Profit dimensions (Elkington,
1997). Despite a growing body of literature on CE and sustainability, empirical findings remain
fragmented and context-dependent, making it difficult to draw generalizable conclusions.
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This study addresses this gap by conducting a systematic meta-analysis of empirical research
on the relationship between CE practices and sustainable business performance. The objectives are:
(1) to synthesize quantitative findings from multiple studies to derive a pooled effect size; (2) to
assess heterogeneity and publication bias; and (3) to identify key organizational and contextual
factors that influence CE adoption.

THEORETICAL FRAMEWORK
Triple Bottom Line (TBL) Model

Introduced by Elkington (1997), the TBL model evaluates organizational sustainability
across three interdependent dimensions: economic performance (Profit), environmental stewardship
(Planet), and social responsibility (People). The circular economy directly aligns with each pillar: it
minimizes environmental impact, generates green employment, and reduces production costs
through resource efficiency.

Natural Resource-Based View (NRBYV)

Proposed by Hart (1995), the NRBV extends conventional resource-based theory by
identifying environmental capabilities—pollution prevention, product stewardship, and sustainable
development—as sources of competitive advantage. Firms that effectively manage natural resources
through CE strategies can achieve superior long-term performance.

Circular Economy Butterfly Model and 9R Framework

The Ellen MacArthur Foundation's Butterfly Model illustrates how biological and technical
material cycles maintain value within closed loops. The 9R Framework complements this by
providing a hierarchy of circular strategies—from high-value approaches (Refuse, Rethink, Reduce)
to product life extension (Reuse, Repair, Refurbish, Remanufacture, Repurpose) and material
recovery (Recycle). Higher-order strategies preserve greater economic value but remain
underutilized in practice.

Figure 1: Conceptual Framework of the Study
Circular Economy Practices — Resource Efficiency & Innovation — Sustainable Business
Performance (Economic + Environmental + Social) Enabling Factors: Innovation &
Technology | Sustainable Supply Chain | Product Lifecycle Management | Stakeholder
Collaboration

Source: Authors' synthesis based on Hart (1995), Elkington (1997), and Ellen MacArthur
Foundation (2015)
REVIEW OF LITERATURE

The literature on sustainability and circular economy has evolved through three broad
phases. Early foundational studies (1995-2010) established theoretical frameworks for integrating
environmental responsibility into business strategy. Hart (1995) introduced the NRBV, arguing that
environmental capabilities can create competitive advantage. Elkington (1997) formalized the TBL,
while Zhu and Sarkis (2004) demonstrated that green supply chain management improves
operational efficiency.

A second wave of research (2011-2018) expanded the discourse to circular business models
and innovation-driven sustainability. Porterand Kramer (2011) introduced the shared value concept;
Bocken et al. (2016) proposed circular business model archetypes linking innovation to long-term
value creation; Geissdoerfer et al. (2017) characterized CE as a regenerative system replacing linear
production.

Recent studies (2019-2025) emphasize digital transformation, Industry 4.0, and artificial
intelligence as enablers of circular systems. Ranpara (2025) demonstrated that Al-based
architectures can improve resource recovery by up to 25%. Rashid (2025) cautioned that recycling-
centric metrics underestimate CE value, advocating for value-retention approaches. Collectively,
the literature confirms a transition from isolated environmental initiatives toward integrated circular
strategies, though significant research gaps persist in developing economies and sector-specific
contexts.
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Summary of Selected Literature (Key Studies)
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Table 1

Environmental capabilities create

Sustainability should be

Hart (1993) NRBV competitive advantage strategic
Elkington Triple Bottom Firms must balance People, Planet, Long-terrp success
. requires multi-dimensional
(1997) Line Profit
performance
Zhu & . . .
. Green Supply Green SCM improves resource Supply chain integration is
Sarkis . . .
Chain efficiency and reduces waste critical for CE
(2004)
Porter & e . g
Kramer Shared Value Sustainability llpked to business Sustainability and profit
competitiveness are complementary
(2011)
Lacy et al. . Circular strategies improve cost . : .
(2014) CE Economics efficiency and profitability CE is economically viable
Bocken et Circular Business Innovation supports circular Innovation is essential for
al. (2016) Models transformation CE adoption
Ghisellini et = Environmental CE reduces waste, energy use, and CEis a key tool for
. . environmental
al. (2016) Sustainability carbon emissions
management
Geissdoerfer CE promotes regenerative, restorative L

environmental and
financial outcomes

CE Framework

etal. (2017) systems

Prieto-

Organizational Culture and internal commitment Human factors are central
Sandoval et Adoption drive adoption to CE implementation
al. (2018) p p p
Ranpara Al improves resource recovery by up Technology is a key
(2025) SRR ge t0 25% enabler of GF efficiency

Source: Authors' compilation from reviewed literature.
RESEARCH METHODOLOGY
Research Design

This study employs a quantitative meta-analysis design, systematically synthesizing
empirical findings from peer-reviewed studies on circular economy practices and sustainable
business performance. Meta-analysis was chosen over traditional narrative review for its ability to
statistically combine effect sizes across studies, overcoming inconsistencies arising from differences
in sample size, context, and methodology.
Search Strategy and Data Sources

A systematic search was conducted across Google Scholar, Scopus, Web of Science,
ScienceDirect, and Emerald Insight. The search used Boolean combinations of keywords including:
"circular economy," "sustainable business practices," "circular business models," "green supply
chain," and "environmental sustainability." The search was restricted to peer-reviewed empirical
studies published between 2015 and 2025.
Study Selection: PRISMA Framework

Study selection followed the Preferred Reporting Items for Systematic Reviews and Meta-

SELP Journal of Social Science 3 Volume XVII, Issue 66



JULY - SEPTEMBER 2026 ISSN: 0975-9999 (P), 2349-1655(0)

Analyses (PRISMA) framework, which ensures transparency and reproducibility. The process
involved four stages: identification, screening, eligibility assessment, and final inclusion.
Table 2
PRISMA Study Selection Process

Initial database search for CE and sustainability

Identification . 1,050

studies
. Removed duplicates; screened titles and abstracts for

Screening 820
relevance

Eligibility Fqll-t@xt assessment against inclusion/exclusion 200
criteria

Final Inclusion Empirical studies with quantitative data meeting all 30

criteria

Source: PRISMA Framework (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses)
Inclusion and Exclusion Criteria

Studies were included if they: (1) were peer-reviewed empirical research articles; (2)
examined CE or sustainable business practices; (3) reported quantitative statistical results
(correlation coefficients, regression outputs, or effect sizes); (4) provided sample size information;
and (5) were published in academic journals. Excluded were conceptual or theoretical studies,
commentary articles, literature reviews, duplicate publications, and studies lacking statistical data.
Statistical Analysis

Effect sizes were calculated from reported correlation coefficients and standardized
regression coefficients. A pooled effect size was computed using random-effects meta-analysis
procedures. Heterogeneity was assessed using the I? statistic. Publication bias was examined through
funnel plot analysis. The analytical steps followed established meta-analysis protocols outlined in
Cohen (1988) and Borenstein et al. (2009).
RESULTS AND ANALYSIS
Study Characteristics

The 14 studies included in the quantitative meta-analysis span the period 1995 to 2018,
representing foundational and empirically robust contributions to the field. Studies represent diverse
industries (manufacturing, FMCG, electronics, apparel) and geographic contexts (Europe, Asia,
North America), ensuring broad applicability of findings.

Table 3
Study Characteristics of Selected Literature

Environmental
1 Hart 1995  Natural Resource-Based strategies provide

i o
View competitive advantage

Introduced People,
2 Elkington 1997  Triple Bottom Line Planet, Profit
framework

Sustainable supply
3 Zhu & Sarkis 2004 | Green Supply Chain chains improve
efficiency

4 Seuring & Miiller 2008  Sustainable Supply Chain  Collaboration improves
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5 Porter & Kramer 2011
6 Lacy et al. 2014
7 Rizos et al. 2015
8 Tukker 2015
9 Bocken et al. 2016
10 Ghisellini et al. 2016
11 Stahel 2016
12 Lewandowski 2016
13 Geissdoerfer et al. 2017
14 Prieto-Sandoval et 2018

al.
Source: Authors' compilation.
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Creating Shared Value

CE Economic Benefits

SME CE Barriers

Product-Service Systems

Circular Business Models

Environmental
Sustainability

Product Life Extension

CE Business Model
Framework

CE Framework

Organizational Adoption

Forest Plot Analysis: Combined Effect Size
Effect sizes from the 14 selected studies were combined using random-effects meta-analysis.
Table 4 reports the individual and pooled effect sizes.

Effect Size Summary (Forest Plot Data)

Hart (1995)

Zhu & Sarkis (2004)
Seuring & Miiller (2008)
Porter & Kramer (2011)
Lacy et al. (2014)

Rizos et al. (2015)
Tukker (2015)

Bocken et al. (2016)
Ghisellini et al. (2016)
Stahel (2016)

SELP Journal of Social Science

Table 4

sustainability outcomes

Sustainability linked
with competitiveness

Circular strategies
improve profitability

Financial and
knowledge barriers
affect adoption

Service models reduce
material consumption

Innovation supports
circular transformation

CE reduces emissions
and waste

Repair and reuse
support sustainability

Integration of
sustainability in
business strategy

CE promotes
regenerative systems

Internal commitment
influences sustainability

0.36
0.41
0.39
0.44
0.46
0.35
0.40
0.47
0.44
0.42

0.24-0.48
0.29-0.53
0.27-0.51
0.32-0.56
0.34-0.58
0.23-0.47
0.28 —0.52
0.35-0.59
0.32-0.56
0.30-0.54
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Lewandowski (2016) 0.43 0.31-0.55
Geissdoerfer et al. (2017) 0.48 0.36 — 0.60
Kirchherr et al. (2017) 0.45 0.33-0.57
Prieto-Sandoval et al. (2018) 0.46 0.34-0.58

Source: Authors' meta-analysis calculations.

Interpretation: The pooled effect size of r = 0.44 indicates a moderate and positive relationship
between circular economy practices and sustainable business performance. This result, consistent
with Cohen's (1988) conventions for a medium effect, confirms that organizations adopting CE
strategies—including resource efficiency, product lifecycle extension, circular supply chains, and
recycling—experience measurable improvements in environmental performance, reduced
operational costs, and enhanced long-term competitiveness.

Figure 2: Forest Plot — Circular Economy vs. Sustainable Business Performance
Individual study effect sizes (r) with 95% Confidence Intervals, ordered by publication year.
All studies cluster around r = 0.35-0.48. Pooled effect: r =0.44 (p <0.001).

Source: Authors' meta-analysis. Effect sizes range from 0.35 (Rizos et al., 2015) to 0.48
(Geissdoerfer et al., 2017).

Heterogeneity Analysis
Table S

Heterogeneity Analysis Results
Q Statistic 18.21
Degrees of Freedom 13
I? Value 41%
Heterogeneity Level Moderate
Recommended Model Random-Effects

Source: Authors' calculation.

Interpretation: An I? value of 41% indicates moderate heterogeneity among selected studies. While
differences exist in research context, industry sector, and methodology, the consistent direction of
findings across studies strongly supports the positive relationship between CE practices and
sustainable business outcomes. The moderate heterogeneity justifies application of a random-effects
model and suggests that contextual factors—such as firm size, regulatory environment, and industry
type—may moderate the CE—performance relationship.

Publication Bias Assessment (Funnel Plot)

A funnel plot was constructed by plotting each study's effect size against its standard error. The
distribution of studies across effect sizes (0.35-0.48) and standard errors (0.04-0.07) yielded an
approximately symmetrical pattern, indicating minimal publication bias. This enhances confidence
that the meta-analysis results are not materially influenced by selective reporting of positive
findings.

Figure 3: Funnel Plot — Publication Bias Assessment
Effect Size (r) on X-axis | Standard Error on Y-axis Symmetric distribution around pooled
effect r = 0.44 confirms minimal publication bias. Study SE range: 0.04—0.07 | Effect size
range: 0.35-0.48
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Source: Authors' meta-analysis. Symmetrical distribution indicates low risk of publication bias.
KEY FINDINGS

The meta-analysis yields eleven key findings:

1. Positive CE-Performance Relationship: Circular economy practices have a statistically
significant positive impact on sustainable business performance (r = 0.44, p <0.001).

2. Multi-Dimensional Sustainability: CE strategies contribute simultaneously to
environmental, economic, and social sustainability, validating the TBL framework.

3. Innovation as a Critical Driver: Businesses investing in eco-design, digital supply chains,
and resource recovery technologies demonstrate superior CE implementation outcomes.

4. Supply Chain Integration: Sustainable supply chain management—encompassing reverse
logistics, recycling, and supplier collaboration—is essential for effective CE
implementation.

5. Competitive Advantage: Circular business models—including product-service systems,
leasing, and remanufacturing—provide measurable long-term competitive advantages
through cost reduction and new revenue streams.

6. Policy as an Accelerator: Regulatory frameworks and financial incentives significantly
accelerate CE adoption, particularly in the Indian context where compliance-driven motives
predominate over voluntary innovation.

7. Overdependence on Recycling: Most organizations focus on recycling—the lowest-value
CE strategy—while higher-order strategies (Refuse, Rethink, Reduce) remain underutilized.

8. Design Determines Sustainability: Sustainability outcomes are largely predetermined at
the product design stage. Products not designed for reuse or recyclability inevitably generate
excessive waste.

9. CE Dispels the Cost—Sustainability Trade-off: Circular strategies generate cost
reductions through resource efficiency and waste minimization, disproving the assumption
that sustainability initiatives are purely cost-incurring.

10. Organizational Culture as a Barrier: Resistance to change, lack of awareness, and short-
term profit orientation represent cultural challenges that impede CE adoption beyond
technological barriers.

11. Moderate Heterogeneity Reflects Context-Dependence: The 1> of 41% indicates that
industry type, geographic region, and firm size moderate the CE—performance relationship,
suggesting one-size-fits-all policies may be insufficient.

DISCUSSION

The pooled effect size of r = 0.44 aligns with findings from individual landmark studies such
as Bocken et al. (2016) and Geissdoerfer et al. (2017), confirming that CE practices represent a
meaningful driver of sustainable business performance. The moderate heterogeneity (I = 41%) is
expected given the diversity of industries, geographies, and methodologies represented in the
included studies. It does not undermine the overall conclusion but signals the importance of context-
sensitive CE implementation strategies.

A particularly noteworthy finding is the persistent overreliance on recycling, positioned at
the base of the 9R Framework hierarchy. While recycling remains important, the substantially
greater sustainability and economic value of higher-order strategies—particularly product redesign,
product-service systems, and remanufacturing—remains untapped in most organizations. Case
evidence from global firms (Philips' Lighting-as-a-Service, Renault's remanufacturing plants,
Interface's closed-loop recycling) demonstrates the viability and competitive advantages of more
sophisticated circular models.

In the Indian context, where CE adoption is predominantly compliance-driven, the study
identifies a critical opportunity: transitioning from reactive regulatory compliance to proactive
circular innovation. Indian firms such as Dalmia Cement, Tata Steel, HUL, and ITC have
demonstrated that circular principles are practically scalable in emerging economies. Their success
supports the NRBV argument that environmental capabilities can translate into durable competitive
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advantages.

The findings also highlight the importance of financial metric realignment. Traditional
"Payback Period" metrics systematically undervalue circular investments. Adoption of Total Cost
of Ownership (TCO) and Life Cycle Costing (LCC) frameworks would more accurately capture the
long-term economic returns of circular strategies.

SUGGESTIONS AND RECOMMENDATIONS
For Businesses
e Integrate CE principles into core business strategy rather than treating sustainability as an
ancillary initiative.
e Adopt 'design for sustainability' approaches—creating products that are durable, repairable,
and recyclable from inception.
e Transition from traditional ownership models to Product-as-a-Service (PaaS) models to
encourage product longevity and material recovery.
o Establish effective reverse logistics systems to close material loops and reduce dependence on
virgin raw materials.
e Replace Payback Period metrics with Total Cost of Ownership and Life Cycle Costing for
accurate evaluation of circular investments.
For Policymakers
e Develop comprehensive policy frameworks offering financial incentives, tax benefits, and
research grants to accelerate CE adoption.
e Strengthen Extended Producer Responsibility (EPR) regulations to shift waste management
responsibility upstream to producers.
e Support SMEs through targeted training programs and knowledge-sharing platforms to
overcome financial and knowledge barriers.
For Researchers
e Conduct primary empirical studies on CE adoption in developing economies, particularly in
sector-specific contexts.
e Examine the role of artificial intelligence and Industry 4.0 technologies as enablers of circular
systems.
e Develop standardized CE performance measurement frameworks to improve comparability
across future meta-analyses.
CONCLUSION

This meta-analysis provides robust, consolidated evidence that circular economy practices
have a significant and positive impact on sustainable business performance. The pooled effect size
of r = 0.44 across 14 empirical studies confirms that CE adoption—spanning resource efficiency,
product lifecycle extension, circular supply chains, and recycling—meaningfully improves
environmental outcomes, operational efficiency, and long-term financial sustainability.

The traditional linear economic model of "take—make—dispose" is no longer viable in an era
of resource scarcity and environmental accountability. Circular economy principles offer a credible
and economically rational alternative, enabling businesses to decouple growth from environmental
degradation. The findings of this study confirm that sustainability and profitability are not in
conflict—they are mutually reinforcing through well-designed circular strategies.

For Indian businesses, the circular economy presents a significant and largely untapped
opportunity to enhance resource efficiency, comply proactively with evolving environmental
regulations, and achieve sustainable competitive advantage. Successful implementation requires
strategic commitment, supportive institutional frameworks, technological investment, and a
fundamental shift in organizational mindset—from viewing CE as a compliance burden to
embracing it as a driver of long-term value creation.

Limitations: The analysis relies exclusively on secondary data from published studies, which may
reflect methodological differences. The search was limited to studies available in selected academic
databases and published in English, which may exclude relevant grey literature or regional studies.
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Future research should address these limitations through primary data collection and broader
geographic coverage.
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ABSTRACT

Sustainable Development Goal 4 (SDG 4), aims to “ensure inclusive and equitable quality
education and promote lifelong learning opportunities for all,” has become a transformative
framework for global education systems. In India, education institutions play a crucial role in
operationalizing SDG 4 by integrating employment-relevant skills, strengthening foundational
literacy and numeracy, and advancing Education for Sustainable Development (ESD) and global
citizenship. SDG 4 encompasses multiple targets that extend beyond access to education, focusing
on quality, inclusivity, and lifelong learning. This article examines how all kinds of Indian
institutions are embedding SDG 4 through curriculum reforms, research initiatives, and community
outreach. Drawing upon policy documents such as the National Education Policy (NEP) 2020,
UNESCO reports, and institutional practices, the study highlights achievements, challenges, and
future pathways. The findings suggest that while India has made notable progress in access and
gender parity, significant gaps remain in learning outcomes, skill alignment, and sustainability
education.
KEYWORDS: Sustainable Development Goal 4 (SDG 4), Lifelong Learning, National Education
Policy (NEP), UNESCO, literacy, Millennium Development Goals (MDGs) and numeracy.
INTRODUCTION

It is commonly acknowledged that education is essential to sustainable development. The
Millennium Development Goals (MDGs) were introduced in September of 2000 and preceded the
Sustainable Development Goals (SDGs). The MDGs were in effect from 2000 to 2015. There are
eight goals in the MDGs. The MDG objective was decided to be accomplished in 2015. Nandhini

SELP Journal of Social Science 11 Volume XVII, Issue 66




JULY - SEPTEMBER 2026 ISSN: 0975-9999 (P), 2349-1655(0)

(2025). Subsequently, as part of the 2030 Agenda for Sustainable Development, all United Nations
Member States accepted the Sustainable Development Goals (SDGs), a universal set of 17
interrelated global goals, in 2015. By addressing the world's most important issues by 2030, these
objectives offer a common blueprint for peace, prosperity, and environmental sustainability. The
SDGs expand on the preceding Millennium Development Goals (MDGs) by incorporating social
inclusion, economic growth, and environmental protection. They understand that combating climate
change, safeguarding ecosystems, and guaranteeing sustainable patterns of production and
consumption must go hand in hand with eradicating poverty and enhancing human well-being.

In order to achieve a sustainable and inclusive future by 2030, the United Nations approved
the Sustainable Development Goals (SDGs) in 2015. They consist of 17 interrelated global
objectives. Together, these objectives tackle a number of significant global issues, including as the
elimination of poverty (No Poverty), food security (Zero Hunger), gender equality, access to clean
water and sanitation, health and well-being, and high-quality education. They also place a strong
emphasis on infrastructure and innovation, decreasing inequality, and sustainable economic growth
and employment (Decent Work). With objectives focusing on climate action, clean energy,
responsible consumerism, and the preservation of land and marine ecosystems, environmental
sustainability is a major priority. The SDGs also emphasize the necessity of international
cooperation through partnerships to guarantee successful implementation while promoting just and
peaceful communities backed by robust institutions. Under the tenet of "leaving no one behind,"
these objectives collectively offer a thorough framework that integrates the social, economic, and
environmental aspects of development.
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SDG 1: No Poverty

It aims to end poverty in all its forms everywhere by 2030. It focuses on eradicating extreme
poverty, defined as living below $2.15 per day (adjusted for purchasing power parity), which has
declined significantly since 1990 but persists in regions like sub-Saharan Africa. Key targets include
implementing social protection systems for all, ensuring equal rights to economic resources, and
building resilience to climate-related events and disasters. Progress involves national definitions of
poverty, with indicators tracking proportions below poverty lines by sex, age, and location.
Challenges remain in conflict zones and amid economic shocks, requiring integrated policies for
sustainable livelihoods.
SDG 2: Zero Hunger

It seeks to end hunger, achieve food security, improve nutrition, and promote sustainable
agriculture. Despite halved undernourishment since 1990, over 700 million people faced hunger in
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recent years, exacerbated by conflicts and climate change. Targets include doubling small-scale
farmers' productivity, ensuring sustainable food production systems, and maintaining genetic
diversity of seeds and plants. It addresses malnutrition across life stages, from infant stunting to
adult obesity. Investments in resilient agriculture and rural infrastructure are critical for progress.
SDG 3: Good Health and Well-Being

It promotes healthy lives and well-being for all ages. It targets reducing maternal mortality
to below 70 per 100,000 live births, ending epidemics like AIDS and malaria, and achieving
universal health coverage. Life expectancy has risen globally, but non-communicable diseases and
mental health issues pose new challenges. Key efforts include vaccination drives, tobacco control,
and reducing road traffic deaths. Pandemic responses highlighted the need for equitable access to
vaccines and healthcare infrastructure.
SDG 4: Quality Education

It ensures inclusive, equitable quality education and lifelong learning opportunities. It aims
for universal primary/secondary education, vocational skills, and scholarships for developing
countries. Over 250 million children remain out of school, with gender disparities in regions like
South Asia. Targets include eliminating gender disparities and enhancing global literacy rates.
Teacher training and digital learning tools are vital amid disruptions like COVID-19.
SDG 5: Gender Equality

It achieves gender equality and empowers women and girls. It addresses discriminatory laws,
violence, and unequal pay, with women holding only 27% of parliamentary seats globally. Targets
include ending child marriage, ensuring equal rights to resources, and promoting shared domestic
responsibilities. Progress varies, with Nordic countries leading, but harmful practices persist in 117
countries. Economic empowerment through education and leadership roles drives broader
development.
SDG 6: Clean Water and Sanitation

It ensures availability and sustainable management of water and sanitation. Nearly 2 billion
lack safe drinking water, and 3.6 billion lack safe sanitation. Targets include halving the proportion
without access, improving water quality, and protecting ecosystems. Wastewater reuse and
transboundary cooperation are emphasized. Climate change intensifies water scarcity, demanding
efficient use and pollution control.
SDG 7: Affordable and Clean Energy

It ensures universal access to affordable, reliable, sustainable, and modern energy.
Renewable energy share grew to 30% of electricity in 2023, but 675 million lack electricity. Targets
include doubling energy efficiency rates and expanding renewables. Investments in solar and wind,
plus grid modernization, are key to reducing reliance on fossil fuels.
SDG 8: Decent Work and Economic Growth

It promotes sustained, inclusive economic growth, full employment, and decent work. It
targets 7% GDP growth in least developed countries and youth employment. Global unemployment
hovers at 5%, with informal jobs dominating in developing nations. Eradicating forced labor and
supporting SMEs foster resilience.
SDG 9: Industry, Innovation, and Infrastructure

It builds resilient infrastructure, promotes inclusive industrialization, and fosters innovation.
It aims to enhance connectivity in landlocked and small islands via technology. R&D spending lags
in low-income countries, hindering productivity. Sustainable industrialization supports other goals
like poverty reduction.
SDG 10: Reduced Inequalities

It reduces inequality within and among countries. Income share of the bottom 40% should
rise faster than average. Targets include remittances at 3% GDP, special treatment for developing
countries, and migration policies. Global inequality persists, with fiscal policies key to
redistribution.
SDG 11: Sustainable Cities and Communities
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It makes cities inclusive, safe, resilient, and sustainable. Rapid urbanization strains housing
and transport for 55% of the world population. Targets reduce slum dwellers, air pollution, and
disaster impacts. Green urban planning enhances liveability.

SDG 12: Responsible Consumption and Production

It ensures sustainable consumption and production patterns. It targets sustainable
management of natural resources and waste reduction. Global material footprint tripled since 1970,
demanding circular economies and sustainable tourism.

SDG 13: Climate Action

It takes urgent action on climate change. It integrates measures into policies and improves
education on mitigation. Emissions must peak by 2025 for 1.5°C limits; vulnerabilities in small
islands demand resilience.

SDG 14: Life Below Water

It conserves oceans, seas, and marine resources. Targets end overfishing, protect 10% coastal
areas, and cut marine pollution by 2025. Ocean acidification threatens biodiversity and economies.
SDG 15: Life on Land

It protects terrestrial ecosystems, combats desertification, halts biodiversity loss. Targets
sustainable forests end poaching, and invasive species control. Deforestation rates alarm at 10
million hectares yearly.

SDG 16: Peace, Justice, and Strong Institutions

It promotes peaceful societies, inclusive institutions, justice. It reduces violence, bribery,
trafficking. Conflicts displace 100 million; rule of law essential.
SDG 17: Partnerships for the Goals

It strengthens global partnerships for sustainable development. Adopted in 2015, it calls for
multi-stakeholder collaboration, including finance mobilization, technology transfer, and capacity-
building. Official development assistance aids growth, while trade and debt policies support least
developed countries. North-South, South-South cooperation enhances data and systemic issues like
debt sustainability. Multi-stakeholder efforts ensure no one is left behind by 2030. 17 SDGs form
an interconnected framework adopted by the UN in 2015, targeting 2030 for poverty eradication,
planetary protection, and prosperity. Progress varies, with synergies like health-energy links vital;
partnerships (SDG 17) enable implementation amid challenges like conflicts and climate crises.
REVIEW OF LITERATURE

After learning about each and every SDG objective, we can see that education is one of the
most important or crucial for reaching all of the goals by 2030. The majority of the objectives are
related to education (Agbedahin 2019). Therefore, the primary focus of this paper is Sustainable
Development Goal 4: Quality Education, Ensure Education Accessible to Everyone, Fairness in
Education by Offering Effective, Relevant Education, Promoting Continuous Education throughout
Life, Adapting to Changing Needs and Challenges for Everyone. SDG 4 states that all children,
regardless of gender, caste, religion, or membership in a marginalized community or group, must
have free and obligatory access to education from elementary school through higher education by
2030 (Saini et al., 2022, 2023). SDG Goal 4 consists of ten key aims that prioritize children, youth,
and adults and emphasize on going education (Boeren, 2019). In order to promote economic
independence and enhance people's quality of life, SDG target 4 also states that students, including
boys and girls, shall have access to vocational education and skill development for employment and
occupations. This aim represents adult literacy and mathematical proficiency since it encourages
lifelong learning. Even the most recent Education Policy (NEP 2020) emphasizes giving all students
access to a wide range of knowledge and vocational skills. The goal of our country has always been
to educate every kid (Pandey, 2018).

Achieving SDG 4 depends on India, which has one of the biggest higher education systems
in the world. Over 40 million students in higher education are served by the nation's educational
system, which is vital to the development of human capital. Universities in India are increasingly
aligning their academic and research frameworks with SDG 4 targets, particularly: Building
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Employment Skills (Target 4.4)
Universities prioritize practical training via skill hubs and industry ties, addressing employability
gaps where only 47% of graduates are job-ready. IIT Madras integrates sustainability tech courses,
producing experts in renewable energy; its School of Sustainability links research to jobs, with
alumni in NetZero projects. With 90% placement rates in sustainable energy companies for its
biotech programs, Saveetha Institute excels in SDG 7. It connects to Universal Literacy and
Numeracy (Target 4.6), ESD and Global Citizenship (Target 4.7) and ESD promotes sustainability
values.
RESEARCH METHODOLOGY
SDG 4's Conceptual Framework

The National Education Policy (NEP) 2020 is the main force behind the significant changes
being made to the Indian higher education system in order to bring it into line with Sustainable
Development Goal 4 (SDG 4). Indian colleges now prioritize community engagement, digital
inclusion, and transdisciplinary research over traditional classroom instruction. The objective
consists of ensuring free and equitable education: Through financial assistance programs and digital
democratization, Indian colleges are tackling equity.

RESEARCH OBJECTIVES
e To understand SDG 17 and its intention in fostering global partnerships for sustainable
development.

e To know details of SDG 4 and the role of Indian education institutions in promoting
inclusive quality education and lifelong learning.
e To get practical ideas from real-time cases in SDG 4 implementation and identify associated

challenges.
RESEARCH DESIGN

The study follows a descriptive and analytical approach, aiming to explore how Indian
education institutions integrate SDG 4 through curriculum, research, and community engagement.
It does not involve experimental or survey-based methods but relies on interpretive analysis with
few real cases.
Data Sources
The research is based on secondary data, collected from credible and authoritative sources,
including:
Government policy documents such as the National Education Policy (NEP) 2020
Reports from international organizations like UNESCO and the United Nations
Research articles, journals, and conference papers
Institutional reports and official university publications

e Online educational platforms and official SDG-related websites

These sources provide comprehensive insights into policy frameworks, implementation strategies,
and institutional practices.
Data Collection Method

Data were collected through document analysis of policy reports and academic literature.
Content analysis of university initiatives, programs, and case examples and review of existing
statistical data and reports related to literacy, employability, and sustainability education.
SCOPE OF THE STUDY

The study focuses on Indian education institutions and their coverage of policy
implementation, curriculum reforms, and outreach initiatives. It emphasizes recent developments
post-NEP 2020.
LIMITATIONS OF THE STUDY
Despite its comprehensive approach, the study has certain limitations:

The study depends on secondary data which may limit access to real-time or ground-level
data as well it reflects institutional or policy-level perspectives rather than individual experiences.
It also with lack of primary empirical evidence like no surveys, interviews, or fieldwork were

SELP Journal of Social Science 15 Volume XV1II, Issue 66



JULY - SEPTEMBER 2026 ISSN: 0975-9999 (P), 2349-1655(0)

conducted and the study does not capture student, faculty, or stakeholder perceptions directly. Indian
education is highly diverse (central, state, private institutions) so that the findings may not equally
apply to all types of institutions, especially rural or under-resourced institutions
DISCUSSIONS
Indian Higher Education Landscape and SDG 4

India’s higher education system encompasses central universities, state universities, private
institutions, and institutes of national importance. Policy frameworks such as the National Education
Policy (NEP) 2020 emphasize:
Multidisciplinary Education

The NEP 2020 advocates for a flexible, multi-layered approach that breaks the barriers
between arts, sciences, and professional streams. A four-year undergraduate program with
numerous entry and departure choices is becoming more and more popular in Indian colleges,
enabling students to mix a variety of topics like physics and music or economics and data science.
The goal of this holistic approach is to develop all human potential—intellectual, artistic, social,
physical, emotional, and moral-—so that graduates are well-rounded people who can approach
challenging real-world issues from a variety of angles.
Skill-based Learning

To bridge the gap between academic theory and industry requirements, there is a renewed
focus on vocational integration and hands-on training. In partnership with business partners,
universities are implementing the National Skills Qualifications Framework (NSQF) into their
curricula and providing short-term certification courses and B.Voc degrees. The Indian higher
education system is transitioning from rote memorization to competency-based education by
stressing "learning by doing" and requiring internships. This ensures that students have the practical
competence needed for the modern workforce.
Digital Literacy

Digital transformation is at the heart of making education equitable and accessible across
India’s vast geography. Regardless of where they live, students may access top-notch resources
from prestigious universities thanks to the promotion of platforms like SWAYAM, DIKSHA, and
the Academic Bank of Credits (ABC). In order to ensure that students are competent in data
handling, online collaboration, and the ethical use of technology all crucial for navigating the Fourth
Industrial Revolution universities are also incorporating digital literacy into every subject.
Sustainability Integration

Indian institutions are increasingly acting as catalysts for environmental stewardship and
social responsibility. Beyond the mandatory environmental studies courses mandated by the
University Grants Commission (UGC), universities are integrating Education for Sustainable
Development (ESD) into their core research and campus operations. This involves adopting "Green
Campus" protocols such as solar energy harvesting and zero-waste management and engaging in
community outreach programs like Unnat Bharat Abhiyan, where students apply their knowledge
to solve sustainability challenges in rural India, thereby fostering global citizenship. The NEP
explicitly aligns with SDG 4 by promoting holistic and flexible education systems. UNESCO reports
indicate that India has made significant progress in improving access to education and gender parity,
yet challenges persist in learning outcomes and higher education participation.
Embedding Employment-Relevant Skills in Indian Education

Indian higher education is undergoing a transformative shift from rote-learning-centric,
theoretical models to skill-oriented curricula, driven by national policies like the National Education
Policy (NEP) 2020. In light of growing young unemployment and global competition, this evolution
places a higher priority on employability, innovation, and alignment with industry expectations
(Ministry of Education, 2020). The Choice-Based Credit System (CBCS), which was enforced
countrywide in 2015 by the University Grants Commission (UGC), is a key component of these
reforms. Incorporating elective skill-enhancement modules (such as vocational training in data
analytics or digital marketing) and granting credits based on learning outcomes rather than

SELP Journal of Social Science 16 Volume XV1II, Issue 66



JULY - SEPTEMBER 2026 ISSN: 0975-9999 (P), 2349-1655(0)

attendance, CBCS gives students choice in choosing courses across disciplines (UGC, 2015). This
approach lessens the rigidity of conventional curricula while promoting transdisciplinary learning.

Courses for skill development are integrated into CBCS through platforms such as the
National Skills Qualification Framework (NSQF). These short-term, modular programs incorporate
practical training in industries including IT, manufacturing, and healthcare and are frequently
accredited by the National Skill Development Corporation (NSDC). For example, more than 1,200
universities currently provide NSQF-aligned courses, reaching millions of students and closing the
skills gap between academia and industry (NSDC, 2023).

Through public-private partnerships, industry-integrated programs drive this tendency even
more. Internships, real-world initiatives, and co-created curricula with companies like Tata and
Infosys are made possible by programs like AICTE's University Innovation & Incubation Clusters
and dual-degree apprenticeships under the Skill India Mission (AICTE, 2022). The impact of the
reforms is highlighted by evidence from a UGC research that CBCS adopters claim 20-30% greater
graduate employment rates (UGC, 2021).

These changes signal a paradigm shift toward outcome-based education, though challenges
like faculty training and infrastructure persist. Institutions such as the Indian Institutes of
Technology (IITs), Indian Institutes of Management (IIMs), and central universities have
introduced: Elite Institutions' Initiatives and Industry-Academia Collaborations

In line with UN Sustainable Development Goal (SDG) Target 4.4, which calls for
significantly increasing the number of youth with relevant technical and vocational skills for
employment by 2030, prestigious Indian institutions like the Indian Institutes of Technology (IITs),
Indian Institutes of Management (IIMs), and central universities are leading skill-building reforms
through targeted programs (United Nations, 2015). For instance, IITs have established incubation
facilities like the Research Park at IIT Madras, which provide entrepreneurship programs like E-
Cell bootcamps and start-up accelerators that have supported more than 500 businesses since 2016
(IIT Madras, 2024). Similar to this, [IMs incorporate Al and data analytics courses through required
industry internships and specialty MBAs (like IIM Bangalore's Business Analytics program), with
90% of students landing jobs through on-campus drives (IIM Bangalore, 2023).

These initiatives complement larger industry-academia partnerships, which are essential to
upgrading higher education in India. Important examples include joint research projects financed by
the Atal Innovation Mission (AIM), skill certification programs co-developed with organizations
like NASSCOM (e.g., Future Skills PRIME initiative), and campus recruitment training through
partnerships with companies like Google and Deloitte. This is demonstrated by IIT Delhi's
collaboration with Microsoft on Al laboratories, which produced collaborative patents and qualified
graduates (NITI Aayog, 2022). By promoting practical abilities and minimizing skill mismatches,
such efforts directly address India's employability gap, where just 45% of graduates are prepared
for the workforce (Aspiring Minds, 2021). Although expanding to tier-2/3 colleges is still necessary
for fair impact, data indicates that these partnerships improve graduate outcomes, with participating
institutions reporting 25-40% greater placement rates.

Strengthening Foundational Literacy and Numeracy
Importance of Foundational Skills

Foundational literacy and numeracy are critical for lifelong learning. SDG Target 4.6 aims
to ensure that all youth and a substantial proportion of adults achieve literacy and numeracy by
2030.

Universities' Role in Foundational Education

While foundational education concentrating on literacy, numeracy, and basic skills primarily
occurs at the school level, Indian universities play a pivotal supportive role through teacher
education programs, community initiatives and pedagogical research. This line up with national
goals under the National Education Policy (NEP) 2020 to strengthen the education ecosystem
holistically (Ministry of Education, 2020).

Teacher education programs form the mainstay, with institutions like Regional Institutes of
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Education (RIEs) and state universities offering B.Ed., M.Ed., and joined programs accredited by
the National Council for Teacher Education (NCTE). These train over 2.5 million educators
annually, emphasizing competency-based pedagogies like activity-based learning (NCTE, 2022).
For instance, Delhi University's B.Ed. curriculum now integrates NEP-mandated multidisciplinary
approaches, improving teacher readiness for Foundational Stage (ages 3-8) reforms.

Universities also advance research in pedagogy, constructing evidence-based innovations.
Central universities like Jawaharlal Nehru University (JNU) and IITs conduct studies on Al-driven
personalized learning and multilingual education, influencing policies like NIPUN Bharat (National
Initiative for Proficiency in Reading with Understanding and Numeracy). A UGC-funded meta-
analysis revealed pedagogy research from universities boosted student learning outcomes by 15-
20% in pilot schools (UGC, 2023).

Complementing these are community literacy initiatives, such as IGNOU's adult literacy
campaigns and IIT Kanpur's "Mission Gyan" program, which deploys student volunteers for rural
digital literacy drives, reaching 50,000 and more learners since 2021 (IGNOU, 2024). These efforts
address India's 26% adult illiteracy rate, particularly in underserved areas. By bridging school-
university divides, these contributions enhance foundational learning equity and quality.
Education for Sustainable Development (ESD) and Global Citizenship
Integration into Curriculum

Indian universities have progressively embedded sustainability into their academic curricula,
reflecting a systemic shift toward holistic and future-oriented education. Many undergraduate
programs now require environmental studies, guaranteeing that all students gain a basic
understanding of ecological challenges. Additionally, a variety of academic fields, including
management, engineering, and social sciences, are introducing specialist courses on climate change,
biodiversity conservation, and sustainable business practices. This approach is significantly
supported by the National Education Policy 2020 (NEP 2020), which establishes sustainable
development and environmental awareness as fundamental educational priority. It promotes
interdisciplinary teaching methods that include sustainability ideas into instruction, learning, and
evaluation, giving students the skills, they need to handle challenging global issues.

Research and Innovation

Beyond curriculum development, Indian universities are playing a critical role in advancing
sustainability through research and innovation. Academic institutions are actively involved in
important fields like sustainable farming practices, climate change adaptation techniques, and
renewable energy technology. Research projects frequently entail partnerships with international
organizations, business partners, and government agencies, which increases the significance and
influence of academic work. Additionally, universities are setting up specialized research facilities
and innovation hubs with an emphasis on sustainable solutions and green technologies. In addition
to advancing science, these initiatives support national priorities and international sustainability
frameworks, such as the Sustainable Development Goals (SDGs) of the United Nations. The
expanding corpus of research results encourages scalable solutions for environmental and
socioeconomic problems and supports evidence-based policymaking.

Cultural and Ethical Dimensions

The incorporation of sustainability in higher education encompasses cultural and ethical
aspects in addition to scientific and technological ones. The significance of culture and arts
education in encouraging students' creativity, empathy, and critical thinking is emphasized in the
UNESCO State of Education Report for India. To foster a better understanding of sustainability,
universities are increasingly integrating value-based education, indigenous knowledge systems, and
arts-based pedagogies. These methods help students understand the interdependence of human and
natural systems, ethical responsibility, and cultural diversity. Higher education institutions help
create citizens who are socially and environmentally responsible by fostering these qualities.
Global Citizenship Education

Global Citizenship Education (GCED) has emerged as a vital component of sustainability-
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oriented education in Indian universities. By encouraging human rights awareness, respect for
cultural variety, and a dedication to peace and non-violence, it seeks to equip pupils to navigate an
increasingly linked world. Universities are encouraging students to have a global perspective
through curricular integration, workshops, exchange programs, and community participation
projects. Additionally, GCED promotes critical thinking about global concerns like sustainable
development, climate justice, and inequality. Higher education institutions are essential to the
development of inclusive and sustainable societies because they foster knowledgeable,
compassionate, and engaged global citizens.

Outreach and Community Engagement

Indian universities are increasingly extending their role beyond academic instruction to
actively contribute to community development and societal transformation. Outreach and
engagement initiatives serve as vital mechanisms for translating academic knowledge into practical
solutions, particularly in underserved and rural areas. These efforts align closely with the broader
objectives of inclusive and equitable quality education, as emphasized under SDG 4.

Extension Activities

School led and University led extension activities in India, via programs like NSS and Unnat
Bharat Abhiyan, connect students and professors with local communities for reciprocal learning and
sustainable development. Institutions adopt villages for need-based interventions in digital literacy,
sustainable farming, local business, and sanitation, offering students hands on experience. Literacy
drives include adult education, remedial classes, and awareness campaigns to boost access for
marginalized groups, aligning with SDG 4's universal literacy goals.

Environmental efforts tree planting, waste management, water conservation, and climate
awareness promote local sustainability and civic responsibility, positioning universities as drivers
of social change. Lifelong Learning Initiatives

A key component of inclusive education is lifelong learning, which Indian colleges are
actively promoting. The Indira Gandhi National Open University (IGNOU) and other open
universities and remote learning establishments offer flexible and accessible learning opportunities
to a variety of groups, including non-traditional learners, working professionals, and rural
populations.

Through online platforms, study centers, and blended learning approaches, these universities
provide a broad range of programs, from graduate degrees to vocational training. They guarantee
that education is an ongoing and inclusive process by eliminating obstacles based on age, location,
and socioeconomic position.

Initiatives for lifelong learning also promote employability, skill development, and personal
enrichment, all of which greatly contribute to sustainable development. In alignment with SDG 4,
these efforts promote equitable access to education and empower individuals to adapt to changing
socio-economic conditions.

Case Studies
SDG 4

This article examines two illustrative cases of Sustainable Development Goal 4 (SDG 4)
practices, highlighting efforts to ensure inclusive and equitable quality education at both the
international and national levels. The first case presents an international perspective, showcasing
how global initiatives and cross-border collaborations have contributed to advancing educational
access, quality, and lifelong learning opportunities. The second case focuses on the national context,
demonstrating how SDG 4 principles are translated into country-specific policies and institutional
practices. Together, these cases provide a comparative understanding of how SDG 4 is
operationalized across different contexts, offering insights into effective strategies, challenges, and
outcomes in promoting sustainable and inclusive education systems.

Kenneth Kwok from Hong Kong is a founder and an educator at KIDs for SDGs, an
organization that empowers youth “to help the world build back broader, greener, and better through
the UN Sustainable Development Goals (SDGs) framework.” During the pandemic, KIDs for SDGs
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co-curated the inaugural UNITAR Youth Ambassador Asia Pacific Programme. In Hong Kong,
there has not been enough emphasis on the SDGs in the academic curriculum. This is one of the
reasons that Kenneth, who received the World Economic Forum UpLink Top Innovator recognition
for his SDG work, decided to join the Global Schools Program. By becoming an Advocate, Kenneth
gained a platform to speak to schools, governments, and corporations, and to raise awareness,
beginning with youth. Kenneth believes that education entails not only studying independently at
school, but also researching, collaborating, building a community, and partnering to find passions
and to ideate solutions. During his advocacy, he initiated the development of solar rooftop farms to
encourage more students to be entrepreneurial; a few schools have already installed solar rooftop
panels that feed into their science classes. Spearheaded by youth, other schools have been motivated
to replicate this movement. Currently, there are 10 schools already on the list to install solar panels
by 2022. Additionally, Kenneth recognized that there was no youth involved in important
collaborative meetings, such as UN Asia Pacific Climate Week. With the support of his students,
Kenneth decided to reach out to the United Nations Environment Programme (UNEP) and managed
to get a speaking slot on the main day of the event for a student speaker, allowing the student to
appear on the main stage and present on the importance of youth intervention. Seven other students
spoke at related side events, where they discussed and created solutions to combat climate change
in China and Hong Kong, and shared ideas on how they are promoting a greener and healthier
environment.

Kenneth explains that schools in Hong Kong do not receive enough funding, which can be
a barrier to enacting change. Certain schools are impeded by a lack of financing to host field trips,
which would provide students with impactful experiences to truly see the SDGs in action. Kenneth
advises other teachers and Advocates to “see being a Global Schools Advocate as a lifelong
membership to sustainability.” He explains that most Advocates see graduation as an end; but rather,
it is the beginning of a lifelong mission in leading, mentoring, and shaping the students of tomorrow.

As Advocates, educators, and Global Schools Mentors, Dhivya Kirupa and Abraham Knight
work in a rural area in Tamilnadu, India, with students in grades 8-12. Although they have always
engaged in innovative teaching practices, upon receiving the certification to become Global Schools
Advocates, Dhivya and Abraham initiated a campaign focused on promoting SDG Target 7.1: “by
2030, ensure universal access to affordable, reliable, and modern energy services”. The aim was to
motivate action toward achieving carbon neutrality by 2030 and welcome for-profit organizations
to adopt such initiatives in the near future. WCIA (WiseCom Image Academy) used the opportunity
of this mass campaign to encourage private companies, specifically Google, to move toward clean
energy.

Through the work of Abraham and Dhivya, students from various schools have come
forward to thank Google with a strong pledge, each individual student creating a special note. The
duo explains that programs on teaching Global Goal 7 were effectively instilled among faculty.
Dhivya and Abraham are now working with five schools to run the Zero Carbon Emission Program.
Over 2,030 students and 273 faculty members have participated in the Advocates’ activities and
signed the campaign materials aimed at raising awareness on SDG 7. This project has allowed both
Dhivya and Abraham to take ESD to their community, by working with their district collector and
other government-aided schools. As part of their campaign, Dhivya and Abraham conducted
workshops and led customized activities in local languages to reach the rural students of Tamil
(Tenkasi District), as their district is rich in wind energy production. They included hands-on, skill
based sessions and experiments to produce deep insights on the importance of renewable energy.
Specifically, the topics emphasized the comparison between current energy sources and renewable
energy sources.

Integrating sustainable development into classrooms is an often complex and challenging
process. Case studies are fundamental in helping us better understand these challenges at the local
level. These two cases detail the experiences of our advocates across many regions and countries
and help us understand what common and differentiated challenges each of them has faced and how
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these could be addressed in future iterations of the program.
Challenges in Implementing SDG 4 in Indian Institutions

In Indian higher education, progress toward SDG 4, ensuring inclusive and equitable quality
education and encouraging opportunities for lifelong learning for all, it is becoming more apparent.
ESD competencies allow students to reflect on their own opinions, learn from others and practice
empathy, deal with conflicts, develop innovative actions that further sustainability, reflect on their
own actions and values, evaluate multiple perspectives and choices, and understand complex
relationships and systems.

Universities have improved community involvement, broadened access, and diversified their
curricula. Nevertheless, a number of systemic and structural obstacles still stand in the way of
achieving SDG 4's goals. As emphasized by the United Nations (2015), achieving quality education
requires not only increased participation but also sustained improvements in equity, relevance, and
learning outcomes.

Quality vs Access

One of the most pressing challenges is balancing expanded access with the assurance of
quality. Through the creation of new universities and the growth of already-existing ones, India has
greatly boosted enrolment in higher education during the past few decades. But this quick expansion
hasn't always been accompanied by steady advancements in academic standards, facilities, and
teaching quality. Variations in institutional capacity, faculty competence, and resource availability
lead to disparities in learning outcomes. Consequently, while access has improved, the quality of
education remains uneven across regions and institutions.

Skill Mismatch

The "skill mismatch" is the term used to describe the ongoing discrepancy between academic
knowledge and industry demands. Many graduates struggle to find employment because they lack
the soft, technical, and practical abilities that companies value. Some colleges' traditional curricula
are still theory-focused and place little emphasis on industry partnerships, internships, and hands-
on learning. The National Education Policy 2020's policies support multidisciplinary and skill-based
education, but their successful implementation in all colleges is still developing. In order to match
the demands of the labor market with the results of higher education, this gap must be closed.
Funding Constraints

Public spending on education in India is still below international standards, despite the fact
that adequate funding is essential for guaranteeing high-quality education. Infrastructure
development, hiring faculty, research capability, and technology integration are all impacted by a
lack of funding. Budgetary restrictions prevent many public colleges from updating their buildings
and implementing cutting-edge teaching strategies. Although the private sector has become more
involved, there are still issues with equity and affordability. Therefore, sustained investment is
required to ensure inclusive educational progress and enhance institutional capacity.

Digital Divide

Another major obstacle is the digital gap, especially in light of the growing dependence on
technology-enabled education. Digital equipment, online learning platforms, and dependable
internet connectivity are frequently unavailable to students from rural and marginalized regions.
During the COVID-19 epidemic, remote learning revealed significant disparities in digital access,
making this gap particularly noticeable. To ensure that technological improvements in education
benefit all societal groups, bridging this gap necessitates focused policy interventions, infrastructure
development, and digital literacy initiatives.

Teacher Training Gaps

The quality of education is closely linked to the competence and preparedness of teachers.
However, insufficient teacher training and professional development opportunities continue to
affect learning outcomes in many institutions. Faculty members may lack exposure to modern
pedagogical techniques, digital tools, and interdisciplinary teaching approaches. Continuous
professional development, capacity-building programs, and institutional support are essential to
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equip educators with the skills required for delivering high-quality, student-centered education.
Strengthening teacher training mechanisms is therefore a crucial step toward achieving the goals of
SDG 4.
Strategic Directions for Strengthening SDG 4 Implementation in Indian Institutions

Achieving the full potential of SDG 4 in Indian higher education requires a forward-looking
and systemic approach that addresses existing gaps while leveraging ongoing reforms. Strategic
alignment with national policies, technological advancements, and global sustainability frameworks
can significantly enhance the effectiveness, inclusivity, and relevance of higher education in India.
Strengthening NEP Implementation

The National Education Policy 2020 must be implemented successfully if higher education
is to change. Strong execution mechanisms are crucial, including well-defined deadlines for the
implementation of the Choice Based Credit System (CBCS), accreditation changes, and increased
institutional autonomy. Promising methods for localized and context-sensitive implementation are
shown by state-level initiatives, such as task forces in areas like Karnataka. These initiatives support
national goals, including as NITI Aayog's emphasis on reaching a 50% Gross Enrolment Ratio
(GER) in higher education by 2035. Ensuring that policy goals result in quantifiable outcomes will
need strengthening governance frameworks and accountability systems.
Enhancing Industry Collaboration

Deeper and more organized industry collaboration is needed to close the gap between
academic learning and employability. Universities are being urged more and more to form alliances
through innovation ecosystems including incubation centers, co-designed curricula, internships, and
apprenticeships. These connections can be greatly strengthened by expanding programs run by the
All India Council for Technical Education (AICTE). A trend toward practical and application-
oriented learning is reflected in the objective of nearly universal student engagement to industry by
2030. These partnerships not only improve students' employability but also encourage creativity,
entrepreneurship, and practical problem-solving abilities.
Promoting Interdisciplinary Education

A key component of the NEP 2020 goal is interdisciplinary education, which encourages the
fusion of several academic disciplines to tackle difficult global issues. The integration of STEM
fields with the humanities, social sciences, and arts is made possible by the growth of
multidisciplinary institutions and academic centers. Prominent establishments like the Indian
Institutes of Technology (IITs) have implemented hybrid curricula that integrate technical
proficiency with viewpoints from management, ethics, and society. The University Grants
Commission (UGC) claims that these strategies have shown better employability results and
capability for innovation. Promoting multidisciplinary education develops the critical thinking,
creativity, and adaptability that are necessary for sustainable growth.
Expanding Digital Infrastructure

In order to guarantee fair access to high-quality education, especially in underprivileged and
rural areas, the development of digital infrastructure is essential. The goal of national programs like
BharatNet is to enable digital inclusion by offering high-speed internet connectivity throughout
villages. Platforms like SWAYAM are developing concurrently to provide scalable, superior online
learning options. Institutional preparedness can be greatly improved by investing in digital
classrooms, hybrid learning models, and educational tools enabled by artificial intelligence. The
Ministry of Electronics and Information Technology (MeitY) has emphasized that boosting learning
outcomes and closing the digital divide would depend on achieving widespread digital readiness
throughout higher education institutions.
Integrating Sustainability Across Disciplines

Aligning higher education with global development concerns requires integrating
sustainability into all academic fields. Universities are encouraged to integrate environmental,
social, and economic sustainability into teaching, research, and campus operations through the
UNESCO-promoted integration of Education for Sustainable Development (ESD). Additionally,
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recommendations supporting green campuses, climate education, and sustainability-focused
research have been released by the University Grants Commission. These programs help achieve
SDG 13 (climate action) as well as SDG 4 (excellent education). Universities can help students
become responsible global citizens who can tackle urgent environmental issues by cultivating
sustainability-oriented mindsets and activities.

CONCLUSION AND FUTURE OUTLOOK

SDG 4 reaffirms the central role of inclusive, equitable, and quality education as a powerful
catalyst for socio-economic transformation and sustainable development. At a global level, it
emphasizes not only expanding access to education but also enhancing learning outcomes, fostering
critical thinking, and equipping learners with competencies required for an interconnected and
rapidly evolving world. Despite progress, India continues to face structural challenges in achieving
these goals, including disparities in quality, skill mismatch, and limited sustainability integration.

Looking ahead, the future of Indian education lies in adopting a holistic and adaptive
approach that combines policy coherence, institutional autonomy, and technological integration.
Strengthening industry-academia collaboration, expanding digital ecosystems, and embedding
sustainability across disciplines will be crucial. Additionally, fostering global partnerships and
aligning with frameworks advocated by organizations such as UNESCO will enhance the global
relevance and impact of Indian universities.

A forward-looking education system must also prioritize lifelong learning, innovation, and
inclusivity to remain resilient in the face of emerging challenges. By nurturing socially responsible,
skilled, and globally competent graduates, Indian universities can significantly contribute to national
development and global sustainability goals. Ultimately, the successful realization of SDG 4 in India
will depend on sustained commitment, collaborative governance, and a shared vision of education
as a transformative force for a more equitable and sustainable future.
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ABSTRACT

The digital revolution and artificial intelligence (Al) are coming together to redefine
international trade, generating previously unknown economic value and promoting sustainability.
This study examines the ways in which digital technology and Al-driven innovations are driving
growth in the economy, developing smarter industries, and accelerating the transition to an
environmentally friendly future. AI-powered solutions, which include blockchain and the Internet
of Things (IoT) to intelligent machinery and predictive analytics, are enhancing decision-making
across industries, reducing environmental impacts and optimizing resource efficiency. Additionally,
by closing gaps in supply chain resilience, e-commerce, and financial inclusion, digital
transformation promotes just and sustainable economic growth. The study identifies important
industries where Al generates trillions of dollars in economic growth while supporting
environmental, social, and governance (ESG) objectives, including manufacturing, energy,
healthcare, and finance. In order to ensure that Al-driven economic growth promotes long-term
sustainability, this study highlights the importance for a balanced approach to digital innovation
through examining governmental frameworks, advancements in technology, and corporate
strategies. According to the research, a more intelligent, strong, and ecologically sound global
economy may be possible if AI and technological advancement are successfully used.
KEYWORDS: Artificial Intelligence (Al), Green Growth, Global Trade, E-Commerce, Internet of
Things (IoT)

INTRODUCTION

A new era of economic growth has been brought in by the rapid advancements in digital
transformation and artificial intelligence (AI), which have reshaped industries and driven global
trade toward a trillion-dollar sustainable economy. Smart technology integration is enabling new
efficiencies, promoting financial inclusion, and speeding the shift to a greener future as governments
and corporations throughout the world adopt Al-driven solutions. Digital technologies, ranging from
blockchain and the Internet of Things (IoT) to intelligent automation and machine learning, are
altering businesses, optimizing their use of resources, and reducing their impact on the environment.

By enabling data-driven decision-making, improving energy efficiency, and decreasing
supply chain management risks, Al-powered solutions are not only improving efficiency but also
promoting sustainability in today's connected world. Fueled by machine learning, the digital
economy has changed important industries including manufacturing, logistics, healthcare, and
finance, increasing economic output and all over the world competitiveness. Furthermore, these
technology developments support Environmental, Social, and Governance (ESG) objectives,
guaranteeing that damage to the environment will not be the price of growth in the economy.

The article explores how Al and digital transformation are essential to creating a smarter and
environmentally friendly global economy. It looks at how modern technologies encourage
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innovation, driving trillion-dollar economic growth, and addressing serious problems like resource
scarcity, income inequality, and climate change. The study additionally finds corporate strategies,
industry trends, and legislative frameworks that can support the full potential of Al while
guaranteeing long-term sustainability. This study highlights the revolutionary possibilities of Al for
developing an intelligent, sustainable, and inclusive global economy by bridging the gap between
digital innovation and economic resilience.

STATEMENT OF PROBLEM

Global trade and economic growth have changed as a result of the quick development of
machine learning (Al) and digital transformation. These advancements offer opportunities for
improving efficiency, sustainability, and economic growth, but they bring with them problems like
digital divides, unclear regulations, cybersecurity risks, and environmental issues.

Productivity advancements, optimization of supply chains, and the establishment of inclusive
economic opportunities are all expected results of the trillion-dollar digital economy. Understanding
the Al-driven digital change is effectively encouraging a more knowledgeable and environmentally
friendly global economy is important.

OBJECTIVES OF THE STUDY

The digital revolution, fuelled by Artificial Intelligence (AI) and cutting-edge digital
technologies, is profoundly altering global trade and economic environments. As economies
transition towards automation driven by Al, decision-making based on data, and digital platforms,
the potential to leverage a trillion-dollar economy through these innovations becomes more
apparent. Nonetheless, this transformation brings both advantages and challenges. This study aims
to thoroughly explore these elements and offer strategic recommendations for crafting a smarter and
more sustainable future for global commerce and development.

1. To analyse the role of Al and digital transformation in driving economic growth and

contributing to the trillion-dollar digital economy.

2. To examine the impact of Al-driven innovations on global trade, financial markets, and

commerce with a focus on efficiency, cost reduction, and market expansion.

3. To assess the challenges and risks associated with Al adoption in commerce and economic

development, including regulatory concerns, data privacy, and cybersecurity threats.

4. To identify best practices and policy frameworks that can enhance Al integration while

ensuring ethical, legal, and sustainable growth in global commerce.

5. To provide strategic recommendations for businesses, policymakers, and stakeholders to

leverage Al and digital technologies for long-term economic resilience and competitiveness.
RESEARCH DESIGN

In order to understand all aspects of machine learning and digital transformation in India,
this study uses a descriptive and analytical method of research. To offer complete insights, the study
integrates both qualitative and quantitative information. This study mainly relies on published
research articles, industry reports, government policy documents, and economic surveys. This study
intends to examining trends, policies, and Al adoption rates in various sectors and evaluating India's
Al adoption with global standards.
REVIEW OF LITERATURE

In recent years, a lot of research has been done on the integration of artificial intelligence
(AI) and digital transformation in international trade, with a focus on inclusivity, sustainability, and
economic growth. The ways in which Al-powered technologies are transforming financial markets,
increasing commerce, and affecting policy decisions have been studied by academics and business
professionals. This summary provides findings from a number of research looking at how
digitalization and artificial intelligence are affecting the trillion-dollar global economy.

1. According to Brynjolfsson and McAfee (2017), Al-driven automation can increase

economic efficiency by reducing operating costs and improving decision-making.

2. According to Demirgiic-Kunt et al. (2018), Al-powered digital financial services have made

financial resources easier to obtain, especially in underdeveloped nations.
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3. According to Goldfarb and Agrawal (2019), the rapid development of digital technologies,
such as blockchain, cloud computing, and the Internet of Things, has changed international
trade and commerce.

4. According to West and Allen (2020) underscored the importance Al governance and data
safeguarding regulations are to maintaining trust and transparency.

5. According to the McKinsey Global Institute (2021), artificial intelligence (AI) might boost
the world economy by up to $13 trillion by 2030, confirming its influence on the trillion-
dollar digital landscape.

6. According to Deloitte Insights (2022) highlighted that the Innovations in fintech and e-
commerce accelerate up digital trade and giving companies increased access to capital and
a larger customer base.

7. According to Chen and Zhang (2022), solutions based on Al, such as machine learning and
smart electricity systems can reduce carbon emissions and increase energy efficiency.

8. According to World Economic Forum Report (2023), claimed that resource optimization
and climate forecasting powered by Al might significantly help worldwide initiatives to
promote sustainability.

9. According to Co-founder of Infosys Nandan Nilekani has started a nonprofit organization
called Adbhut India with the goal of using Al to meet national requirements. The
organization focuses especially on language and socioeconomic conditions to make sure that
everyone has equitable access to Al's advantages.

10. According to Mukesh Ambani, introduced "JioBrain," a collection of artificial intelligence
abilities aimed to transform various Reliance Industries divisions. According to some
analysts, India's Al services might be worth $17 billion by 2027, an increase that would be
supported by a strong IT sector and a workforce of about 5 million programmers.

According to the literature, the use of artificial intelligence (Al) and digital transformation are

playing an important part in transforming India's economic landscape through improving
productivity, promoting sustainability, and promoting equality. However, for Al to be employed
carefully, moral and regulatory issues have to be solved. In order to fully explore Al's potential for
India's socioeconomic development.

DATA ANALYSIS AND INTERPRETATION

Artificial Intelligence (AI) is greatly influencing India's economic landscape, driving
growth, enhancing productivity, and reshaping various sectors. This section presents a data-driven
analysis of Al's impact on India's economy, supported by statistical data and visual representations.
Al's integration into the Indian economy is projected to add significant value in the coming years.
According to the World Economic Forum, Al has the potential to contribute up to $500 billion to
India's GDP by 2025, revolutionizing sectors such as agriculture, healthcare, urban planning, and
manufacturing.

The adoption of Al varies across different industries in India. A report by NASSCOM
highlights the sectoral progress in Al adoption, indicating significant advancements and
opportunities in India's Al landscape amid rapid technological evolution. The Al market in India is
on a robust growth trajectory. Estimates suggest that the market will expand at a compound annual
growth rate (CAGR) of 25-35% through 2027, driven by increased investments, technological
advancements, and a growing talent pool.

Al - Market Growth in India

India's artificial intelligence (AI) market has witnessed significant expansion, driven by
rapid digital transformation, increasing government initiatives, and a thriving startup ecosystem.
The adoption of AI across industries such as finance, healthcare, retail, and manufacturing has
accelerated due to advancements in machine learning, big data analytics, and cloud computing. In
this table the researcher explored the market size of the Artificial Intelligence in India from the year
2020 to 2025 and depicted as below:
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Table 1
Projected AI Market Size in India (2020-2025)
Year Al Market Size (USD
Billion)

2020 1.5
2021 2.4
2022 3.0
2023 4.2
2024 5.9

2025 (Projections) 8.0

Source:https://en.wikipedia.org/wiki/Artificial_intelligence

The AI market in India has demonstrated a strong upward trajectory, growing from $1.5 billion in
2020 to an estimated $8.0 billion in 2025. This reflects a compound annual growth rate (CAGR) of
approximately 39%, indicating rapid adoption and increasing investments in Al-driven solutions.

Between 2020 and 2023, the market more than doubled, reaching $4.2 billion, fueled by
advancements in machine learning, big data analytics, and cloud computing. The significant jump
to $5.9 billion in 2024 and the projected $8.0 billion in 2025 suggests accelerated Al integration
across industries such as finance, healthcare, e-commerce, and manufacturing.
This exponential growth is driven by government initiatives, increased corporate Al adoption, and
a thriving startup ecosystem. However, challenges like data privacy concerns, regulatory
constraints, and a shortage of skilled Al professionals must be addressed to sustain this momentum
and unlock AI’s full potential in India’s digital economy.

Al Market Growth Rate in India

1.5

2020 2021 2022 2023 2024 2025
(Projections)
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Al Adoption Rates Across Industries
The adoption of Artificial Intelligence (AI) across industries has accelerated globally,
revolutionizing business operations, decision-making, and customer experiences. Sectors such as
finance, healthcare, retail, manufacturing, and agriculture are increasingly leveraging Al for
Table 2
Al Adoption Rates by Industry in India (2022)
Industry Al Adoption Rate (%)
Information Technology 65%
Financial Services 58%
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Manufacturing 50%
Retail 45%
Healthcare 40%
Education 35%

automation, predictive analytics, and personalized solutions. In India, Al adoption is driven by
technological advancements, government initiatives, and the growing availability of big data and
cloud computing.
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Source: https://en.wikipedia.org/wiki/Artificial intelligence

While industries like banking and healthcare lead in Al integration due to risk analysis and
diagnostics, sectors like education and agriculture are gradually embracing Al-driven solutions. This
research article explores the adoption trends, industry-specific use cases, and the challenges
associated with Al deployment across different sectors.

The Al adoption rates across industries in India reflect varying levels of technological
integration, driven by sector-specific needs and challenges.

Information Technology (65%) leads Al adoption, leveraging Al for automation, cybersecurity, and
software development. IT firms are at the forefront of Al-driven innovations, benefiting from cloud
computing and big data analytics. Financial Services (58%) have embraced Al for fraud detection,
risk assessment, algorithmic trading, and customer service automation, enhancing efficiency and
security. Manufacturing (50%) utilizes Al for predictive maintenance, quality control, and process
optimization, improving productivity and reducing operational costs. Retail (45%) has integrated
Al in personalized marketing, inventory management, and chatbot-driven customer interactions,
boosting sales and customer engagement. Healthcare (40%) is adopting Al for diagnostics, robotic
surgery, and patient management, though regulatory and ethical concerns slow its widespread
implementation. Education (35%), while lagging, is gradually adopting Al for personalized
learning, automated grading, and student performance analysis, enhancing teaching methodologies.

The data suggests that industries with strong digital infrastructure and high data availability
are leading in Al adoption. However, challenges like data privacy concerns, skill shortages, and
implementation costs need to be addressed to further accelerate Al adoption across all sectors.
Projected Productivity Due to GenAl Integration in India's IT Industry:

The integration of Generative Al (GenAl) in India's IT industry is expected to drive
significant productivity gains, transforming software development, automation, and decision-
making processes. With advancements in natural language processing (NLP), machine learning, and
Al-driven automation, GenAl is enhancing code generation, cybersecurity, I'T support, and business
analytics. As IT companies increasingly adopt GenAl-powered tools, they are witnessing improved
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efficiency, reduced operational costs, and faster innovation
Table 3
Projected Productivity Increases Due to GenAl Integration in India's IT Industry

Sector Projected Productivity
Increase (%)
Software Development 60
Business Process 52
Outsourcing
IT Consulting 47
Overall IT Industry 43-45

Source:https://www.reuters.com/technology/artificial-intelligence

cycles. This research article explores the projected impact of GenAl on productivity, workforce
dynamics, and the competitive advantage of India's IT sector in the global digital economy.

Software Development is anticipated to see the highest productivity boost at 60%, with the
overall IT industry expected to experience a 43-45% increase in productivity due to GenAl
integration.
Major Al Investments in India
Significant investments are being made to bolster Al infrastructure and capacity in India.

Table 4
Major Investors in Al Secor in India
Company Investment Focus Areas Year
Amount (USD
Billion)
Microsoft 3.0 Al and Cloud 2025
Services
Al Fund N/A Al Healthcare (Jivi) 2024

Source: https://www.reuters.com/technology/microsoft

Microsoft's $3 billion investment in 2025 aims to expand Al and cloud services in India,
while Al Fund's investment in 2024 focuses on Al healthcare through the firm Jivi.
Al's Role in Agriculture

Artificial Intelligence (Al) is transforming agriculture by enhancing productivity, efficiency,
and sustainability. With the integration of machine learning, computer vision, and data analytics, Al
1s enabling precision farming, crop monitoring, yield prediction, and automated irrigation systems.
Indian farmers are increasingly leveraging Al-powered tools for soil analysis, pest detection, and
weather forecasting, leading to improved decision-making and resource optimization. As Al
adoption grows, it is addressing key challenges such as climate change, labor shortages, and food
security. This research article explores the applications, benefits, and challenges of Al-driven
innovations in modern agriculture.

Table 5
Al Applications in Indian Agriculture
Application Al Impact
Precision Farming Improved crop yields through data analysis
Resource Management Optimized use of water and fertilizers
Pest and Disease Prediction Early detection and management
Supply Chain Optimization Streamlined logistics and distribution

Source: https://www.ft.com/content/

The integration of Artificial Intelligence (AI) in agriculture is driving efficiency and
sustainability across various farming applications. Al-driven data analytics is enhancing crop yield
optimization, enabling farmers to make informed decisions on sowing, irrigation, and fertilization
based on real-time insights. Al is ensuring the optimal use of water, fertilizers, and pesticides,
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reducing wastage and promoting sustainable agricultural practices. Smart irrigation systems and Al-
powered soil analysis help in conserving resources while maintaining productivity. Al-powered
image recognition and predictive analytics enable early detection of pests and diseases, allowing for
timely intervention, reducing crop losses, and improving overall farm health. Al enhances logistics
and distribution efficiency by predicting demand, reducing post-harvest losses, and ensuring a
smoother farm-to-market supply chain, benefiting both farmers and consumers.

The increasing adoption of Al in agriculture is revolutionizing traditional farming, helping
farmers maximize productivity while addressing critical challenges such as climate variability, food
security, and resource constraints.

Al Adoption Rates by Country:
The adoption of Artificial Intelligence (Al) varies significantly across countries, influenced by
factors such as technological infrastructure, government policies, investment levels, and

Table 9

Al Adoption Rates by Country

Country Al Adoption Rate
India 60%
China 60%
South Korea 22%
Australia 24%
United States 25%
United Kingdom 26%

industry readiness. Leading economies like the United States, China, and the European Union have
witnessed rapid Al integration across sectors such as healthcare, finance, manufacturing, and retail.
Emerging markets, including India and Southeast Asian nations, are also accelerating Al
adoption, driven by digital transformation and government initiatives. This research article explores
global AI adoption trends, key driving factors, and the challenges countries face in implementing
Al-driven solutions.

The Al adoption rates across countries indicate varying levels of Al integration, influenced by
technological infrastructure, government policies, and industry needs.

India & China (60%) lead Al adoption, driven by strong government initiatives, growing digital
economies, and large-scale investments in Al-powered automation and analytics. These countries
are rapidly leveraging Al in finance, healthcare, and manufacturing, fueling innovation and
economic growth. South Korea (22%) has a relatively lower Al adoption rate despite being a tech-
driven economy, possibly due to regulatory challenges and workforce adaptation issues in Al-driven
industries.Australia (24%), United States (25%), and United Kingdom (26%) have moderate Al
adoption rates, reflecting a cautious but steady integration of Al across industries. While these
nations have strong Al research and development ecosystems, ethical concerns, data privacy
regulations, and workforce transition challenges may slow widespread adoption.
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The data suggests that emerging economies like India and China are adopting Al at a faster
pace than some developed nations, largely due to aggressive Al strategies, lower labor costs, and
increasing digital infrastructure investments. However, global Al adoption will continue to evolve
as businesses and governments address regulatory, ethical, and workforce adaptation challenges.
ANALYSIS AND DISCUSSION

Al is projected to contribute $500 billion by 2025 and $967 billion by 2035, demonstrating
its significant role in India's economic expansion. Al-driven industries, such as fintech, healthcare,
e-commerce, and manufacturing, are expected to fuel this growth. Government policies like Digital
India and National Al Strategy are playing a crucial role in Al adoption. The findings reinforce AI’s
pivotal role in India’s economic trajectory, with its projected GDP contribution nearing $1 trillion
by 2035. Al is not just an IT sector phenomenon; its applications in manufacturing, finance,
healthcare, and governance are driving widespread transformation. Despite the promising growth,
small and medium enterprises (SMEs) struggle to integrate Al due to cost constraints, lack of Al-
trained personnel, and infrastructural challenges. Government-backed initiatives, such as Al
adoption subsidies, Al training programs, and increased cloud computing access, can help bridge
this gap.

Balancing AlI-Driven Job Creation and Job Losses

While Al is creating thousands of new jobs, it is also replacing low-skilled roles, leading to
concerns over job displacement. Reskilling and upskilling programs are essential to prepare the
workforce for the Al-driven economy. Public-private partnerships can play a key role in providing
Al training. India’s Competitive Edge in AI Adoption With 60% Al adoption, India is on par with
China and far ahead of Western nations. This leadership is driven by affordable Al services, strong
IT talent, and government initiatives. India can position itself as a global Al hub, attracting foreign
investment and Al-driven collaborations. Ethical and Regulatory Challenges in AI Implementation

AT’s rapid adoption raises ethical concerns related to data privacy, bias in Al algorithms, and
regulatory challenges. Solution: The National Al Ethics Framework should ensure that Al systems
align with ethical guidelines, fair labor practices, and data protection laws.

CONCLUSION

Al is a game-changer for India's economy, driving innovation, job creation, and productivity
improvements. However, challenges related to AI adoption, workforce transition, and ethical
considerations must be addressed. Strengthen AI Adoption Among SMEs Provide financial
incentives and Al training for small businesses. Develop cloud-based Al solutions to reduce
implementation costs. Workforce Reskilling and AI Education Invest in Al training programs in
universities and skill development centers. Promote public-private partnerships for Al reskilling
initiatives. Regulating Al for Ethical and Fair Use Implement Al governance frameworks to prevent
algorithmic bias and data misuse. Develop legal policies ensuring transparency and accountability
in Al decision-making. Encouraging Al-Driven Innovation and Startups Offer funding and
mentorship programs for Al startups. Support Al research collaborations between academia,
industry, and government agencies.

India is at the forefront of the Al revolution, with immense potential to lead the global Al economy.
With strategic policies, investment in Al talent, and ethical AI governance, Al can propel India
towards becoming a trillion-dollar digital economy, ensuring inclusive and sustainable growth.
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ABSTRACT

The increasing adoption of digital financial technologies has transformed household
financial management by providing convenient tools for budgeting, expense tracking, and financial
planning. This pilot study examines the association between respondents’ demographic
characteristics and digital budgeting application usage and determines whether household
financial management differs across monthly household income groups. A descriptive research
design was adopted, and primary data were collected from 50 respondents using a structured
questionnaire comprising 15 items covering Digital Budgeting Application Usage, Financial
Literacy, and Household Financial Management. Convenience sampling was employed, and the
collected data were analysed using descriptive statistics, the Independent Samples t-test, and One-
Way ANOVA with the aid of SPSS software. The findings indicate that respondents exhibited positive
perceptions towards digital budgeting applications and financial literacy. The results further reveal
that age, educational qualification, and monthly household income significantly influence digital
budgeting application usage, whereas gender and occupation do not. In addition, household
financial management differs significantly across monthly household income groups. The pilot study
confirms that the research instrument is suitable for large-scale empirical investigation and
highlights the importance of promoting digital budgeting applications and financial literacy to
enhance household financial planning, responsible spending, savings behaviour, and overall
financial well-being.

KEYWORDS: Digital Budgeting Applications, Financial Literacy, Household Financial
Management, Digital Finance, Financial Behaviour, Pilot Study.
INTRODUCTION

The rapid advancement of digital technology has transformed the way households manage
their personal finances. Digital budgeting applications have emerged as practical financial
management tools that enable individuals to monitor income and expenditure, establish savings
goals, track recurring expenses, and make informed financial decisions. The widespread adoption
of smartphones and internet-based financial services has further accelerated the use of these
applications, making personal financial planning more accessible and efficient. As digital financial
ecosystems continue to expand, budgeting applications play an increasingly important role in
promoting responsible financial behaviour and improving household financial stability.

Financial literacy is another fundamental factor influencing effective household financial
management. It refers to an individual's knowledge, skills, and confidence in understanding
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financial concepts such as budgeting, saving, borrowing, investing, and managing financial risks.
Individuals with higher levels of financial literacy are generally better equipped to allocate financial
resources efficiently, avoid excessive debt, and develop long-term savings habits. Consequently,
financial literacy has become an essential component of sustainable household financial well-being.

Household financial management encompasses the planning, monitoring, and control of
household income, expenditure, savings, and investments to achieve financial security and improve
quality of life. Effective financial management enables households to cope with unexpected
financial challenges, reduce financial stress, and achieve both short-term and long-term financial
goals. However, differences in demographic characteristics such as age, education, occupation, and
income may influence the adoption of digital budgeting applications and household financial
management practices.

Against this backdrop, the present pilot study examines the association between respondents'
demographic characteristics and digital budgeting application usage, as well as the differences in
household financial management across monthly household income groups. The findings provide
preliminary evidence on the effectiveness of digital budgeting applications and contribute to the
growing body of literature on digital finance, financial literacy, and household financial
management, while also validating the research instrument for the main empirical investigation.
REVIEW OF LITERATURE

Dinkova, Kalwij, and Alessie (2021) examined the impact of financial literacy on household
consumption and financial behaviour. The study found that financially literate households made
more informed consumption decisions and managed their finances more effectively than less
financially literate households. The authors concluded that financial literacy significantly
contributes to sound household financial management and economic well-being. World Bank
(2022) highlighted the growing importance of digital financial services in promoting financial
inclusion and improving household financial resilience. The report emphasized that digital financial
tools, including mobile banking and digital payment applications, enable households to monitor
expenses, increase savings, and improve financial planning. It also stressed the need to strengthen
digital financial literacy to maximize these benefits. OECD (2023) reported that financial literacy
and digital financial capability are essential for making effective financial decisions in an
increasingly digital economy. The report indicated that individuals with higher financial literacy
demonstrate better budgeting, saving, and financial planning behaviour. It recommended integrating
digital financial education into national financial inclusion strategies. Kaur and Sahni (2025)
investigated the effect of digital financial literacy on the personal financial management behaviour
of women. Their findings revealed that digital financial literacy positively influenced budgeting,
financial awareness, responsible use of digital financial services, and overall financial management
behaviour. The study also identified digital financial socialisation as an important mediating factor.
Awaluddin, Khair, Paula, Zainal, and Sutomo (2025) examined the influence of financial literacy
and digital financial applications on household consumption patterns. Using multiple regression
analysis, the study found that both financial literacy and digital financial application usage
significantly improved household financial behaviour and budgeting practices. The authors
recommended strengthening financial education to promote responsible use of digital financial
technologies. Chhillar, Sharma, and Arora (2025) explored the role of digital financial literacy and
personal financial behaviour in shaping financial stress and financial well-being. Based on PLS-
SEM analysis, the study demonstrated that digital financial literacy significantly improves financial
management behaviour while reducing financial stress. The findings also showed that demographic
factors moderate these relationships. Tan (2025) conducted a systematic review of digital financial
literacy research published between 2005 and 2025. The review concluded that digital financial
literacy is a multidimensional construct influencing financial inclusion, financial behaviour, and
household financial well-being. The study also highlighted the growing application of Structural
Equation Modelling (SEM) in digital finance research. Cross-country FinTech Adoption Study
(2025) analysed more than 30,000 individuals across 12 countries to investigate the relationship
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between digital financial literacy, FinTech adoption, and savings behaviour. The study found that
FinTech users with higher financial literacy consistently demonstrated stronger saving habits and
improved financial outcomes. Sharma, Kumar, Kaur, and Jain (2026) examined the influence of
digital financial literacy on financial well-being through personal financial management behaviour.
The study found that digital financial literacy significantly enhanced financial self-efficacy,
budgeting practices, and overall financial well-being. Personal financial management behaviour
partially mediated this relationship. Khurana and Sharma (2026) investigated digital financial
literacy and retirement planning behaviour among Indian millennials using the Capacity—
Willingness—Opportunity framework. Their findings indicated that digital financial literacy
significantly improved financial planning and long-term financial decision-making. The study
emphasized the importance of digital financial education in strengthening personal financial
capability. Jain (2026) assessed financial literacy among college students with a focus on budgeting,
credit management, investments, and digital financial tools. The study reported that students with
higher financial literacy exhibited better budgeting skills and greater confidence in managing
personal finances. It recommended strengthening financial education at the higher education level.
Reuters (2026) reported the emergence of the "loud budgeting" trend among young adults, where
individuals openly communicate spending limits and prioritise savings over unnecessary
expenditure. The report suggests that digital budgeting practices encourage disciplined financial
behaviour and improve household financial management among younger generations. Parents.com
Expert Survey (2025) highlighted that early financial education, budgeting habits, and digital
financial tools play an important role in developing lifelong financial management skills. Experts
recommended integrating budgeting applications and financial literacy education from an early age
to strengthen financial responsibility. Investopedia (2025) reported that declining financial
capability and increasing financial stress have made budgeting and financial literacy more important
than ever. The report found that households with stronger financial planning skills were better
prepared to manage emergencies and inflation-related financial challenges. Tan (2025) concluded
that recent digital financial literacy research consistently demonstrates positive relationships
between digital financial knowledge, financial behaviour, financial inclusion, and household
financial well-being. The review identified education, age, and income as major determinants of
digital financial literacy and recommended further empirical research using advanced analytical
techniques such as SEM.
OBJECTIVES OF THE STUDY
o To examine the association between respondents' demographic characteristics and the usage
of digital budgeting applications.
o To determine whether household financial management differs across monthly household
income groups.
HYPOTHESES OF THE STUDY
e Hoi: There is no significant association between demographic characteristics and digital
budgeting application usage.
e Ho: There is no significant difference in household financial management among different
monthly household income groups.
STATEMENT OF THE PROBLEM
The rapid growth of digital financial technologies has transformed the way households
manage their finances, with digital budgeting applications becoming increasingly popular for
tracking income, monitoring expenses, and planning savings. Despite their growing availability,
many households do not fully utilize these applications due to limited financial literacy, lack of
awareness, and varying demographic characteristics. Inadequate financial knowledge often results
in poor budgeting practices, excessive spending, insufficient savings, and difficulty in managing
financial emergencies. Moreover, household financial management practices differ across income
groups, making it important to understand how income influences financial decision-making and
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budgeting behaviour. Although previous studies have examined digital financial services and
financial literacy separately, limited empirical research has focused on the relationship between
demographic characteristics and digital budgeting application usage, as well as differences in
household financial management across income groups, particularly in the Indian context.
Therefore, this study seeks to address these research gaps by examining demographic influences on
digital budgeting application usage and assessing whether household financial management differs
among various monthly household income groups, thereby providing evidence to support financial
education and digital financial inclusion initiatives.
RESEARCH METHODOLOGY

The present study adopted a descriptive research design to examine the association between
respondents' demographic characteristics and digital budgeting application usage, and to determine
whether household financial management differs across monthly household income groups. Primary
data were collected through a structured questionnaire consisting of 15 items measured on a five-
point Likert scale, covering three constructs: Digital Budgeting Application Usage, Financial
Literacy, and Household Financial Management. A pilot study was conducted with 50 respondents
selected through convenience sampling to assess the clarity, reliability, and suitability of the
research instrument before the main survey. The collected data were coded and analysed using the
Statistical Package for the Social Sciences (SPSS). Descriptive statistics, including frequencies,
percentages, means, and standard deviations, were used to summarise the respondents'
characteristics and responses. The research hypotheses were tested using the Independent Samples
t-test and One-Way Analysis of Variance (ANOVA) at a 5% level of significance. The findings of
the pilot study provide preliminary evidence regarding the effectiveness of the questionnaire and its
suitability for subsequent large-scale empirical investigation.
ANALYSIS AND DISCUSSION

Table 1
Demographic Profile of the Respondents
Demographic Variable Category Frequency Percentage
™) (%)
Male 28 56.0
Gender Female 22 44.0
Total 50 100.0
Below 25 8 16.0
25-34 18 36.0
Age (Years) 3544 14 28.0
45 years and above 10 20.0
Total 50 100.0
Higher Secondary 6 12.0
Diploma 8 16.0
. . . Undergraduate 18 36.0
Educational Qualification Postgraduate 14 280
Professional Degree 4 8.0
Total 50 100.0
Government 10 20.0
Employee
Private Employee 18 36.0
Occupation Self-employed 9 18.0
Homemaker 6 12.0
Student 7 14.0
Total 50 100.0
Below 225,000 9 18.0
Monthly Household Income 225.001-250,000 17 34.0
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%50,001-%75,000 13 26.0
Above X75,000 11 22.0
Total 50 100.0
Married 31 62.0
Marital Status Unmarried 19 38.0
Total 50 100.0
Urban 30 60.0
Place of Residence Rural 20 40.0
Total 50 100.0
Daily 18 36.0
ir;ggs:;z I?sf Using Digital Budgeting nglf}ﬁ]y }(5) 388
Rarely 7 14.0
Total 50 100.0

Table 1 presents the demographic characteristics of the 50 respondents who participated in
the pilot study. Among them, 56.0% were male and 44.0% were female. The largest proportion of
respondents (36.0%) belonged to the 25-34 years age group, followed by 35-44 years (28.0%), 45
years and above (20.0%), and below 25 years (16.0%). Regarding educational qualification, the
majority (36.0%) were undergraduates, followed by postgraduates (28.0%), diploma holders
(16.0%), higher secondary (12.0%), and professional degree holders (8.0%). In terms of occupation,
36.0% were employed in the private sector, 20.0% were government employees, 18.0% were self-
employed, 14.0% were students, and 12.0% were homemakers. With respect to monthly household
income, 34.0% of respondents earned between 325,001 and 350,000, while 26.0% earned X50,001—
%75,000, 22.0% earned above 75,000, and 18.0% earned below %25,000. The majority of
respondents (62.0%) were married, whereas 38.0% were unmarried. Furthermore, 60.0% resided in
urban areas, while 40.0% lived in rural areas. Regarding the use of digital budgeting applications,
36.0% reported using them daily, 30.0% weekly, 20.0% monthly, and 14.0% rarely. These findings
indicate that the respondents represent a diverse demographic profile and possess varying levels of
experience with digital budgeting applications.

Table 2

Pilot Study Results of the Questionnaire Items on Digital Budgeting Applications, Financial

Literacy, and Household Financial Management (N = 50)

Questionnaire Item \ SD \ D \ N \ A \ SA \ Mean \ SD

Digital Budgeting Application Usage

I regularly use a digital budgeting application to track 2 |58 22|13 |3.78 |1.01
my income and expenses.
The budgeting application helps me monitor my daily 1 |47 |24|14 |392 |0091
spending effectively.

I use the budgeting application to prepare monthly 3 16(9 |20|12 [3.64 |1.08
household budgets.

The application reminds me to pay bills or manage 2 |4 |8 23|13 [3.82 ]0.96
recurring expenses on time.

Using a budgeting application has improved my 2 |37 24|14 {390 |0.89

financial discipline.

Financial Literacy
I understand the importance of preparing a household 1 216 [25]16 [4.06 |0.82
budget.
I am confident in managing my household finances. 23114 | 3.88 |0.94
I compare financial products and services before making |2 |5 |9 |21 |13 |3.76 | 1.00
financial decisions.

[\
(98]
o0
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I understand the importance of saving for future 1 2|5 (24|18 [4.12 |0.80
financial needs.
I am familiar with basic financial concepts such as 2 4|8 22|14 |3.84 |0.95

interest rates, inflation, and budgeting.
Household Financial Management

My household follows a planned monthly budget. 2 |519 22112 |3.74 |1.01
My household is able to control unnecessary expenses. 2 |48 23|13 382 ]0.95
My household regularly saves part of its monthly 3 519 [21]12 [3.68 |1.05
income.

My household can manage unexpected financial 3 |6 (10|19 ]12 |3.62 |1.09

emergencies without major difficulty.
Overall, I believe my household manages its finances 2 |4 |8 22|14 |3.84 |0.93
effectively.
Table 2 presents the responses to the questionnaire items measuring Digital Budgeting
Application Usage, Financial Literacy, and Household Financial Management. Under the Digital
Budgeting Application Usage construct, respondents expressed positive opinions, with mean scores
ranging from 3.64 to 3.92. The highest mean score (3.92) was observed for the statement that
budgeting applications help monitor daily spending effectively, indicating that respondents perceive
digital budgeting applications as useful financial management tools. For the Financial Literacy
construct, the mean scores ranged from 3.76 to 4.12, reflecting a relatively high level of financial
knowledge among respondents. The statement regarding the importance of saving for future
financial needs recorded the highest mean (4.12), suggesting that respondents strongly recognize
the value of long-term financial planning. Regarding Household Financial Management, the mean
scores ranged from 3.62 to 3.84, indicating favourable household financial management practices
among the respondents. Overall, the pilot study results demonstrate that the questionnaire items are
well understood and receive consistent responses, making them suitable for further reliability and
validity assessment in the main study.
TESTING OF HYPOTHESIS

Table 3
T-test and ANOVA
There is no significant association between demographic characteristics and digital
budgeting application usage.

Degl:rgi;?)ll)ehlc Category Mean | SD St:tissttic df S(;)g) Result
Male 3.86 | 0.58 Not
Gender Female 368 061 (18| A8 10205 o ificant
Below 25 3.45 | 0.55
25-34 3.92 |0.49 .
Age Group 3544 331 1052 F=4.126 | 3,46 | 0.011 | Significant
45 & Above 3.40 |0.60
Higher 342 | 0.57
Secondary
Educational Diploma 3.55 053
) ) Undergraduate | 3.84 |0.48 | F=3.287 | 4,45 | 0.019 | Significant
Qualification
Postgraduate 4.02 |0.44
Professional 4.10 |0.39
Degree
Occupation Government 3.80 046 | F=2.431 | 4,45 0.061
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Private 3.94 |0.49 Not
Self-employed | 3.71 | 0.56 Significant
Homemaker 3.52 | 0.61
Student 3.68 | 0.54
Below 225,000 |3.38 | 0.62
225,001— 3.72 | 0.53
Monthly %5 O, 000
H hol - F=5.214 | 3,4 . ignificant
In(:;:ieo d 250,001 395 o047 5 3,46 | 0.003 | Significan
X75,000
Above 275,000 |4.16 |0.41

Table 3 presents the results of the Independent Samples t-test and One-Way ANOVA
examining differences in digital budgeting application usage across demographic characteristics.
The Independent Samples t-test revealed no significant difference in digital budgeting application
usage between male and female respondents (t = 1.284, p = 0.205). Therefore, gender does not
significantly influence the use of digital budgeting applications. The One-Way ANOVA results
indicate a significant difference in digital budgeting application usage across age groups (F =4.126,
p = 0.011), educational qualification (F = 3.287, p = 0.019), and monthly household income (F =
5.214, p = 0.003), as the p-values are less than 0.05. This suggests that respondents' age, education
level, and income significantly influence their usage of digital budgeting applications. However,
occupation did not exhibit a statistically significant difference (F =2.431, p = 0.061), indicating that
respondents from different occupational groups reported similar levels of digital budgeting
application usage.

Table 4
One-Way ANOVA for Household Financial Management by Monthly Household Income

Source of Variation | Sum of Squares | df | Mean Square | F-value | Sig. (p)
Between Groups 4.216 3 | 1.405

824 .002
Within Groups 11.104 46 | 0.241 58 0
Total 15.320 49

Table 4 presents the One-Way ANOV A results examining differences in household financial
management across monthly household income groups. The analysis shows a between-group sum
of squares of 4.216 and a within-group sum of squares of 11.104, resulting in an F-value of 5.824
with a significance level of 0.002. Since the p-value (0.002) is less than the 0.05 significance level,
the null hypothesis is rejected. This indicates that there is a statistically significant difference in
household financial management among respondents with different monthly household income
levels. Respondents with higher household incomes tend to report better household financial
management practices than those in lower income groups.

FINDINGS

The findings of the pilot study reveal that digital budgeting applications are increasingly
accepted as useful tools for managing household finances. The demographic analysis indicates that
the majority of respondents were males aged between 25 and 34 years, possessing undergraduate
qualifications and employed in the private sector. Most respondents belonged to the monthly
household income group of ¥25,001-%50,000 and reported using digital budgeting applications on
a daily or weekly basis. The descriptive analysis showed that respondents exhibited favourable
perceptions towards digital budgeting applications, financial literacy, and household financial
management, with mean scores above the midpoint of the scale. Among the digital budgeting
application items, monitoring daily spending recorded the highest level of agreement, while the
importance of saving for future financial needs received the highest score under financial literacy.
The hypothesis testing results revealed that gender and occupation did not significantly influence
digital budgeting application usage. However, age, educational qualification, and monthly
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household income significantly influenced the usage of digital budgeting applications. Furthermore,
the One-Way ANOVA confirmed a significant difference in household financial management
across different monthly household income groups, indicating that higher-income households
demonstrated better financial planning and budgeting practices. Overall, the pilot study confirms
that the research instrument is reliable and suitable for the main empirical investigation.
SUGGESTION

Financial institutions, policymakers, and educational institutions should promote the
adoption of digital budgeting applications through awareness programmes and financial education
initiatives. Special attention should be given to improving financial literacy among individuals with
lower educational backgrounds and lower household incomes, as these groups may experience
greater challenges in effective financial management. Developers of digital budgeting applications
should focus on user-friendly interfaces, multilingual support, personalized budgeting features, and
automated financial reminders to encourage continuous usage. Government agencies and financial
service providers should organize workshops and digital financial literacy campaigns to educate
households about budgeting, saving, and responsible financial planning. Furthermore, employers
and community organizations can integrate financial wellness programmes into their activities to
strengthen budgeting habits among employees and families. Future interventions should also target
rural households and economically weaker sections to improve digital financial inclusion and
encourage the effective use of digital budgeting applications for sustainable household financial
management.
CONCLUSION

The study concludes that digital budgeting applications and financial literacy play an
important role in strengthening household financial management. The pilot study demonstrates that
respondents generally possess positive perceptions towards digital budgeting applications and
exhibit favourable financial management practices. The statistical analysis indicates that
demographic factors such as age, educational qualification, and monthly household income
significantly influence the adoption of digital budgeting applications, whereas gender and
occupation do not show significant differences. In addition, household financial management varies
significantly across different income groups, suggesting that income remains an important
determinant of financial planning and budgeting behaviour. The pilot findings also confirm that the
questionnaire is suitable for large-scale empirical research and can be used for reliability and validity
assessment in the main study. Overall, enhancing financial literacy and encouraging the effective
use of digital budgeting applications can improve household financial discipline, strengthen savings
behaviour, and contribute to long-term financial well-being. The study provides valuable insights
for researchers, policymakers, financial institutions, and technology developers seeking to promote
responsible digital financial management.
SCOPE OF THE STUDY

The present study focuses on understanding the relationship between demographic
characteristics, digital budgeting application usage, and household financial management. It
provides preliminary evidence through a pilot study and offers a foundation for conducting a larger
empirical investigation. The research can be extended by including a larger sample size, different
geographical regions, and additional demographic variables to improve the generalizability of the
findings. Future studies may also examine the influence of digital financial literacy, financial
behaviour, financial well-being, and FinTech adoption using advanced analytical techniques such
as Structural Equation Modelling (SEM). The findings can support policymakers, financial
institutions, educators, and application developers in designing effective financial education
programmes and promoting digital financial inclusion.
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ABSTRACT

Employee turnover remains a major issue in the hospitality industry, especially in star-
category hotels where outstanding service depends on a stable, skilled, and motivated workforce.
This study examines employee turnover in star-category hotels in Coimbatore by adopting a
qualitative approach based on secondary data sources. By reviewing existing literature, industry
reports, academic journals, and studies on the hospitality workforce, the research investigates key
factors that affect employee retention. These factors include employee well-being and mental health,
employee engagement, diversity, equity and inclusion initiatives, and opportunities for upskilling
and reskilling. The study attempts to understand how these human resource practices improve
employee satisfaction, organisational commitment, and workforce stability in the hospitality sector.
Through thematic analysis of secondary sources, the research highlights the increasing importance
of employee-focused workplace strategies in addressing turnover issues. The paper indicates the
organisations that promote a supportive work environment, inclusive culture, meaningful
engagement, and continuous professional development are more likely to reduce turnover and
improve employee retention. The study adds to the existing knowledge of hospitality human resource
management and offer insights for hotel management to create sustainable retention strategies in a
competitive labour market.

KEYWORDS: Employee Attrition, Employee Retention, Star Category Hotels, Hospitality
Workforce, Employee Well-being, Employee Engagement, Diversity, Equity and Inclusion (DEI),
Upskilling and Reskilling, Human Resource Practices, Organisational Commitment.
INTRODUCTION

Hospitality industry is one among the most labour-intensive sectors in the global economy.
Service quality and customer satisfaction directly reflect how committed, professional, and well-
performing the staff are. For star-category hotels in particular, the environment is intensely
competitive; to deliver the exceptional service for customers, a stable, motivated and skilled
workforce is crucial. However, hotel organisations around the world have found that employee
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attrition is a major hurdle. When turnover is high, it does more than drive up the cost of recruitment
and training — it can undermine operational efficiency and service levels, with a knock-on effect on
overall performance.

This more apparent than in India, and in cities like Coimbatore, where the hospitality scene
is developing fast. For HR practitioners and hotel managers here, getting to the bottom of why
employees leave is of growing importance. The city has seen its share of growth due to tourism,
industry and educational institutions, and while the proliferation of star hotels has opened up jobs,
it has also made the battle for good talent fiercer. The staff may resign for various reasons: the stress
of the job, poor work-life balance, a sense of disengagement or simply because their expectations
have changed. To put together retention strategies that work, one has to examine what is driving
them away.

Human resource management has been putting a spotlight on certain workplace dimensions
in recent times. Well-being and mental health are top of the ladder. In an industry defined by long
hours, odd shifts and the demands of high-performance customer service, the psychological toll on
an employee can be considerable. Those organisations that make a point of supporting their people’s
wellness will see more job satisfaction and less desire to quit. An engaged worker is more
productive and loyal. If they feel they are part of the organisation and are properly recognised, a
bond is formed. Without that, the risk dissatisfaction and employees looking elsewhere. It is a
dynamic that is very much at play in hospitality. The value of Diversity, Equity and Inclusion (DEI)
helps maintain a steady workforce. Organisations know that the equal opportunity and respect for
person from different backgrounds is necessary to build a positive culture. In a service business, an
inclusive atmosphere goes a long way in making an employee feel where they belongs and is treated
fairly. Change is constant in this line of work. With the digital transformation and customers’
demands, upskilling is no longer optional. Hotels that invest money in their employee’s learning
and career development are the one that will retain the employee The purpose of this study is to
investigate the attrition in the star hotels of Coimbatore. The secondary analysis from academic
papers and industry reports to organisational data. The aim is to identify the key drivers of retention
be it well-being, engagement, DEI or reskilling and, in so doing, offer some practical insights into
hotel management on how to deal with these modern workforce issues ensuring the longevity of
their operations.

REVIEW OF LITERATURE

Employee attrition has emerged as a significant concern in the hospitality industry due to its
direct impact on service quality, operational efficiency, and organisational performance. In the hotel
industry, various factors have been identified as contributing to employee attrition, including
inadequate compensation, limited career growth opportunities, job stress, and unsatisfactory
working conditions. Employee turnover is often the result of a combination of organisational and
personal factors that influence job satisfaction and organisational commitment (Immaneni et al.,
2019). Similarly, Gowri et al. (n.d.) examined human resource practices adopted by star hotels in
the Coimbatore region and found that effective HR practices such as employee welfare measures,
performance appraisal systems, training programs, and recognition mechanisms play a crucial role
in improving employee retention. The study highlighted that employees are more likely to remain
with organisations that invest in their professional development and well-being. Supporting this
perspective, Muralidharan et al. (2024) investigated employee engagement and workforce turnover
in the hospitality industry in Coimbatore and concluded that higher levels of employee engagement
significantly reduce turnover intentions. Their findings revealed that engaged employees
demonstrate stronger organisational commitment, increased job satisfaction, and a greater
willingness to contribute to organisational success.

Prabhu et al. (2024) explored the role of training and development in selected star hotels in
Coimbatore and observed that continuous learning opportunities enhance employee performance,
motivation, and career advancement prospects. The study suggested that organisations that prioritise
training and skill development are more successful in retaining talented employees. Saravanaraj et
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al. (2012) examined human resource issues affecting employee retention and identified workplace
stress, inadequate rewards, poor communication, and limited growth opportunities as major factors
influencing employee turnover. The findings indicate that organisations must address these
challenges to create a supportive work environment and improve employee satisfaction. Employee
attrition is influenced by multiple organisational and individual factors, including employee
engagement, human resource practices, training and development opportunities, workplace
environment, and career progression. The literature further suggests that adopting employee-centric
strategies focused on well-being, engagement, and continuous learning can significantly reduce
attrition rates and enhance workforce stability in star-category hotels. Limited research has
examined these factors collectively within the context of star-category hotels in Coimbatore,
highlighting a significant research gap that the present study seeks to address.
METHODOLOGY
For the purpose of this study, this study adopted a secondary research approach to examine
the issue of employee attrition among star-category hotels in Coimbatore. The work concentrates
on several key areas: upskilling and reskilling, diversity, equity and inclusion (DEI) efforts, as well
as the engagement, well-being and mental health of staff. The data from an array of secondary
sources such as peer-reviewed journals, dissertations, conference papers, government and hotel
association reports, and other dependable online databases. In order to ensure our conclusions are
in step with the present-day realities of the hospitality sector.
A systematic look at this body of work was undertaken to pinpoint the drivers of attrition in these
hotels. The information has been classified into four overarching themes for analysis: DEI,
employee engagement, well-being and mental health, and the upskilling of the future workforce. By
way of thematic analysis, the commonalities and relationships that emerge across different studies.
The objective is to gain insight into how such organisational practices bear on an employee’s
satisfaction and commitment, or their inclination to leave. The comparisons made between the
Indian hotel scene, particularly the one in Coimbatore as it grows and the broader global industry.
Reliability and validity were paramount; there have been selective in using only authoritative
sources and have cross-checked the information to guard against bias. This secondary analysis is a
clear picture of employee attrition along with some sound recommendations for hotel management
on how to retain their employees and ensure a sustainable workforce.
FINDINGS
++ Employee Well-being and Mental Health
According to the secondary literature, attrition in the hospitality sector is heavily influenced
by the mental health and well-being of staff. Star-category hotels are no exception; the
demanding places to work with their long hours, weekend obligations, shift patterns and the
constant need to be on hand for customers. It is not uncommon for such an environment to take
its toll, leaving employees physically run down, emotionally stressed and struggling to find a
work-life balance. Research shows that when burnout sets in and organisational support is
wanting, staff will look for other options. This is a pressing issue in Coimbatore’s expanding
hospitality market, especially for those on the front lines. Our findings point to a lack of
attention to mental health as a major factor in voluntary turnover and a waning of commitment
to the company.
< Employee Engagement
The clear link between how engaged an employee is and whether he or she stays on. People
who are involved in what the organisation does and feel they are recognised for it are naturally
more loyal and satisfied. Past studies have found that many hotel workers see little chance to
have a say in decisions and don’t feel their efforts are properly acknowledged. That breeds a
certain apathy and severs the emotional tie to the employer. In star hotels where service quality
is paramount, low engagement can be costly as it drives up dissatisfaction and pushes people to
go elsewhere. The engagement to be one of the key determinants of attrition in this industry.
% Diversity, Equity, and Inclusion (DEI) Initiatives
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A review of the literature makes it plain that DEI practices are central to the workplace
experience. An organisation that is fair and respectful of an individual’s background, age or
gender is more likely to keep its people. On the flip side, any hint of favouritism or a feeling
that career paths are blocked can damage morale and prompt an employee to leave. The varied
operations of a star hotel mean you will have a diverse workforce, but without structured DEI
in place, retaining that talent becomes harder. The results show that a deficiency in these areas
can make it difficult to build the kind of long-term commitment you want from your staff.

% Upskilling and Reskilling for the Future Workforce

Secondary sources confirm that retention is tied to career development. Today’s employees
want to see an investment in their professional future via training and advancement. With
technology and customer expectations in the hospitality field always on the move, the need for
adaptation is required. But if an organisation doesn’t offer the right programs, staff will
conclude there is no room to grow here and will seek it out in another job. For star-category
hotels, a failure to provide adequate upskilling is reflected in higher attrition figures.

SUGGESTIONS
% Put Well-being and Mental Health First

Hotels of this calibre should be proactive about their staff’s welfare. Comprehensive
wellness initiatives: think flexible scheduling, stress management workshops and regular
counselling or awareness sessions. If the organizations can foster an open dialogue around
mental health and make sure people feel understood, the better job satisfaction and less burnout
is seen.

¢ Make Engagement a Priority

Give the employee a voice in operational matters and show the value their input through
regular feedback and appreciation. When managers are transparent and take time to
acknowledge what has been done well, it cements the bond with the organisation and takes away
any inclination to leave.

% Be Serious About DEI

Fairness should be written in the policies. From recruitment to promotion, the process must
be unbiased and transparent. The system for redressing grievances and put on diversity training
so the culture is truly inclusive. Management would do well to check in on how equality is
perceived on the ground and act if needed. It goes a long way to building trust and keeping the
diverse talent on board.

¢ Open Up More Avenues for Upskilling

Invest in the employee whether it is mentorship, cross-functional learning or leadership
courses, give them the tools to meet the demands of the industry. This kind of investment in
their future not only makes for a more capable workforce but also gives them a reason to stay.
The analysis of the situation in Coimbatore’s star hotels points to a number of factors at play
when it comes to attrition from well-being and inclusivity to how much room there is for career
growth. Tackling these with the right HR approach will pay off in the form of a more committed
and stable workforce.

CONCLUSION

This study looks at what drives employee attrition in the star category hotels of Coimbatore
and how modern human resource practices can be put to work to improve retention. The hospitality
business is built on its people; without them, you cannot deliver the quality of service or customer
satisfaction that is required. The keeping staff is an ongoing problem for the industry with
repercussions for everything from profitability and operational efficiency to the consistency of the
service and the culture of the organisation. The findings point to a multidimensional problem.
Retention is not a matter of one thing but of a mix of organisational, personal and environmental
factors that call for a strategic response. A key takeaway from the research is the part that well-
being and mental health now play in an employee’s decision to stay. Given the nature of the job in
hospitality, the long hours, the shifts, the pressure to perform and the constant interaction with
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customers, it is no surprise that stress and burnout are common. Found that who feel their employer
has a genuine concern for their physical and mental state show more loyalty and job satisfaction.
Hotels that put in place things like counselling, flexible schedules and stress management are better
off when it comes to holding onto their workforce. The well-being is a strategic necessity for any
organisation looking to manage its people in a sustainable way, not just an added perk.

The emotional tie between employee has to the company and its aims. The data show that
where employees are made to feel valued and given a voice in decisions, turnover intentions drop.
Good leadership and clear communication go a long way here. But if there is little appreciation or
room to grow, they will look elsewhere. With the competition for good talent heating up, these
hotels need to cultivate an environment where staff feel connected to the success of the business.

The impact of diversity, equity and inclusion (DEI) on whether an employee stays or goes.

Today’s workforce expects to be treated equitably. The study indicates that fairness in how you
handle recruitment, pay and promotion is paramount. An inclusive culture that commands respect
across different backgrounds will engender commitment; any hint of discrimination or favouritism
will do the opposite. It is incumbent on the star hotels in Coimbatore to ensure their DEI practices
are strong so that every employee feels empowered.
Change is also a factor. The industry is being reshaped by new technology and shifting customer
demands, and employees want to keep their skills current. Those organisations that make an
investment in upskilling and reskilling are in a stronger position to retain top talent. It gives the
employee confidence and a sense of a future with the company. These learning programmes should
be part of the HR strategy, not an afterthought.

While compensation matters, employee are also after psychological well-being, meaningful
work and a supportive culture. A holistic approach to the employee experience is what will yield
lower attrition and higher performance. The value of this research lies in its wider implications for
workforce management in hospitality. As the sector adapts to the economic and social landscape, it
must be understood that employees are strategic assets whose retention is tied directly to business
outcomes.

By tending to their welfare, engaging them and offering them the chance to learn, hotels can
build a workforce that is resilient enough for whatever comes next. To sum up, the level of attrition
in Coimbatore’s star hotels is the result of a complex dynamic between what the organisation does
and what the employee expects. What is needed are integrated HR strategies that are proactive in
supporting development and inclusivity. Such measures do more than keep staff; they underpin the
competitiveness and sustainability of the hotel. It would be interesting for future work to dig into
some of the newer workforce trends and test the efficacy of specific retention tactics in other parts
of the industry.
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ABSTRACT

Agriculture remains one of the most significant sectors of the Indian economy, contributing
substantially to employment, food security, rural livelihoods, and overall economic development.
The Government of India's vision of Viksit Bharat 2047 seeks to transform India into a developed
nation by the centenary of its independence through inclusive growth, technological advancement,
sustainable development, and enhanced productivity across all sectors. Agricultural marketing
plays a pivotal role in realizing this vision by ensuring efficient movement of agricultural
commodities from producers to consumers while maximizing farmers' income and minimizing
market inefficiencies. Modern agricultural marketing encompasses grading, storage,
transportation, processing, packaging, digital trading, value addition, and export promotion.
Recent government initiatives such as the Electronic National Agriculture Market (e-NAM), Farmer
Producer Organizations (FPOs), Agriculture Infrastructure Fund (AIF), PM-KISAN, Digital
Agriculture Mission, and Agri-Export Policy have significantly strengthened India's agricultural
marketing ecosystem. Despite these initiatives, challenges such as fragmented landholdings,
inadequate storage infrastructure, price volatility, inefficient supply chains, post-harvest losses, and
limited market access continue to hinder agricultural growth. The adoption of digital technologies,
artificial intelligence, blockchain, precision agriculture, cold-chain logistics, and sustainable
marketing practices offers immense opportunities to improve agricultural competitiveness. This
article presents an overview of the role of agricultural marketing in achieving the objectives of
Viksit Bharat 2047 through an analysis of recent policy initiatives, infrastructure development,
market reforms, and emerging technological innovations. Based on secondary data from
Government of India publications and institutional reports, the study highlights the importance of
market-oriented agricultural reforms in enhancing farmers' income, increasing agricultural
exports, promoting rural entrepreneurship, and strengthening India's position in the global
agricultural economy.

KEYWORDS: Agricultural Marketing, Viksit Bharat 2047, Agricultural Exports, e-NAM, Farmer
Producer Organizations.
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INTRODUCTION

Agriculture has historically been the backbone of the Indian economy, supporting nearly
half of the country's workforce while ensuring national food security and rural livelihoods. Although
the contribution of agriculture to India's Gross Domestic Product (GDP) has gradually declined with
structural economic transformation, the sector continues to play a strategic role in employment
generation, poverty reduction, nutritional security, and balanced regional development. As India
progresses toward becoming a developed nation under the ambitious vision of Viksit Bharat 2047,
agriculture is expected to evolve from a production-oriented sector into a market-driven,
technology-enabled, globally competitive ecosystem.

The vision of Viksit Bharat 2047 emphasizes inclusive economic growth, sustainable
development, innovation, digital transformation, and improved quality of life. Agricultural
marketing constitutes one of the critical pillars supporting this transformation because it directly
influences farmers' income, resource utilization, food distribution efficiency, and agricultural
competitiveness. Efficient marketing systems enable farmers to obtain remunerative prices while
ensuring consumers receive quality agricultural products at affordable prices. Consequently,
strengthening agricultural marketing has become an essential policy priority for achieving inclusive
rural prosperity.

Agricultural marketing encompasses a wide range of activities including assembling,
grading, standardization, packaging, storage, transportation, financing, risk management,
processing, distribution, and export promotion. Traditionally, Indian agricultural marketing
depended heavily on regulated Agricultural Produce Market Committees (APMCs), local
intermediaries, and physical marketplaces. While these systems served important functions, they
often resulted in price distortions, multiple intermediaries, high transaction costs, and reduced
income for farmers.

Recognizing these challenges, the Government of India has initiated several reforms to
modernize agricultural marketing. The launch of the Electronic National Agriculture Market (e-
NAM) has integrated hundreds of regulated markets through digital platforms, promoting
transparent price discovery and wider market access. Similarly, Farmer Producer Organizations
(FPOs) have empowered small and marginal farmers through collective bargaining, aggregation of
produce, improved access to finance, and enhanced market participation. The Agriculture
Infrastructure Fund (AIF) has facilitated investments in warehouses, cold storage facilities, grading
units, and post-harvest infrastructure. Simultaneously, initiatives such as PM-KISAN, Digital
Agriculture Mission, AgriStack, and the National Agriculture Market reforms are improving market
efficiency through technology-driven interventions.

Globalization has further expanded opportunities for Indian agriculture by increasing
demand for high-quality agricultural products, processed foods, organic produce, spices, fruits,
vegetables, cereals, and marine products. India's agricultural exports have shown consistent growth
due to improved quality standards, export facilitation, logistics development, and value addition.
Digital technologies including Artificial Intelligence, Internet of Things (IoT), blockchain, drones,
remote sensing, and big data analytics are revolutionizing agricultural supply chains by enhancing
transparency, reducing transaction costs, and improving market intelligence.

However, several challenges remain. Small landholdings, inadequate rural infrastructure,
post-harvest losses, climate variability, fragmented supply chains, insufficient cold storage
facilities, and limited financial inclusion continue to constrain agricultural marketing efficiency.
Addressing these issues requires integrated policy interventions involving government agencies,
private sector participation, research institutions, cooperatives, and farmer organizations.

In this context, agricultural marketing emerges not merely as a commercial activity but as a
strategic instrument for achieving the socio-economic objectives of Viksit Bharat 2047. By
promoting efficient markets, value addition, digital innovation, export competitiveness, and
sustainable agricultural practices, India can substantially improve farmers' welfare while
accelerating inclusive national development.
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REVIEW OF LITERATURE

Agricultural marketing has been widely recognized as an essential determinant of
agricultural development and rural transformation. Numerous studies have emphasized that efficient
marketing systems improve farmers' income, reduce market inefficiencies, strengthen supply chains,
and enhance national food security.

Paramasivan, C., & Subramanian, T. (2010). Even though Kisan Credit Card introduced in
the year 1998-99,it has reached only 7299183 and sanctioned Rs.4863384 lakhs as assistance,
therefore there should be more efforts to increase the operational performance of Kisan Credit Card
in the nation wide efforts .

Paramasivan C, & Pasupathi R (2016) Agro-based industries can play an important role to a
large extent in solving the problem of poverty, unemployment and inequality in India and can
significantly contribute to the overall development of the economy by efficiently utilizing the local
raw materials which consequently may result in increase of gainful employment opportunities to
poor people mainly landless, marginal and small farmers.

Paramasivan C, & Pasupathi R (2017) Agriculture is the primary occupation and the major
economic factor of India. It provides more number of employment opportunities and business
strategies to the society. Mostly, peoples from India are concerning with agriculture sector directly
and indirectly. Not only agricultural industries, agro based industries are also generating agro
products and also it creates more employment opportunities to the peoples like farmers, agricultural
workers, industrial workers, wholesalers, retailers exporters and others.

Acharya and Agarwal (2022) observed that agricultural marketing reforms significantly
influence agricultural productivity by improving price realization, reducing transaction costs, and
expanding market access for farmers. Their study emphasized that digital marketing platforms and
institutional reforms have transformed traditional agricultural markets into more competitive and
transparent systems.

According to NITI Aayog (2024), digital agriculture has emerged as a key driver of
agricultural modernization. The report emphasized that technologies such as Artificial Intelligence,
blockchain, remote sensing, and precision farming improve market efficiency, traceability, supply
chain management, and export competitiveness while supporting sustainable agricultural
development.

The Economic Survey of India (2024-25) recognized agricultural marketing reforms as a
major contributor to rural economic transformation. It reported substantial improvements in
agricultural exports, digital marketing adoption, warehouse infrastructure, and farmer participation
through policy initiatives such as e-NAM, Agriculture Infrastructure Fund, PM-KISAN, and
AgriStack.

Similarly, APEDA (2025) emphasized that India's agricultural export performance has
improved considerably due to enhanced quality -certification, value addition, logistics
modernization, export promotion policies, and international market diversification. The report
identified processed food products, cereals, fruits, vegetables, spices, and organic products as major
contributors to export growth.

Although previous studies have extensively examined agricultural marketing reforms and
digital agriculture, limited research has specifically explored their collective contribution toward
achieving the national vision of Viksit Bharat 2047. Therefore, the present study attempts to bridge
this gap by providing a comprehensive overview of how agricultural marketing can contribute to
inclusive economic growth, sustainable rural development, enhanced agricultural competitiveness,
and the realization of a developed India by 2047.

OBJECTIVES OF THE STUDY
1. To examine the role of agricultural marketing in achieving the objectives of Viksit Bharat

2047 through sustainable agricultural development, improved market access, and farmers'

income enhancement.
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2. To analyse the recent trends in agricultural production, exports, and marketing infrastructure
in India using secondary data through percentage and CAGR analyses.
RESEARCH METHODOLOGY

The present study is descriptive and analytical in nature and is based entirely on secondary
data. The study aims to provide an overview of agricultural marketing and its contribution towards
achieving the objectives of Viksit Bharat 2047. Secondary data have been collected from authentic
government publications, annual reports, research articles, policy documents, and official statistical
databases.

The major sources of data include the Directorate of Economics and Statistics, Ministry of
Agriculture and Farmers Welfare, Agricultural Statistics at a Glance, APEDA, e-NAM Portal,
NABARD Annual Reports, Economic Survey of India, Union Budget Documents, National
Horticulture Board, NITI Aayog reports, and publications of the Reserve Bank of India. The data
cover a period of approximately ten years (2015-16 to 2024-25), depending upon data availability.

The collected data have been analysed using percentage analysis, Compound Annual
Growth Rate (CAGR), and trend analysis. Percentage analysis has been employed to understand the
relative contribution and growth of different agricultural indicators, while CAGR has been used to
measure the average annual growth rate of major variables over the study period. The study also
adopts descriptive interpretation to explain the observed trends and their relevance to agricultural
marketing and national economic development. The findings are discussed in the context of
government initiatives and policy reforms supporting the vision of Viksit Bharat 2047. The
methodology provides a reliable empirical foundation for understanding recent developments in
India's agricultural marketing ecosystem.

Table 1
Share of Agriculture & Allied Sector in India's Gross Value Added (GVA)
Year | Share of Agriculture in GVA (%)
2020-21 20.0
2021-22 18.6
2022-23 18.4
2023-24 18.3
2024-25 18.0

Percentage Change (2020-21 to 2024-25): -10.0%.

Source: Directorate of Economics & Statistics, Ministry of Agriculture & Farmers Welfare,
Agricultural Statistics at a Glance 2024, Macro Economic Indicators.

The contribution of agriculture to India's GVA declined gradually from 20.0% to 18.0%
during the study period, reflecting structural transformation of the economy. Despite the declining
share, agriculture continues to support rural livelihoods, food security, and employment. Improving
agricultural marketing efficiency can enhance productivity and farmers' income, thereby
contributing significantly to the vision of Viksit Bharat 2047.

Chart 1
Food Grain Production in India

Production (Million Tonnes)

329.7
315.6
310.7
297.5

2019-20 2020-21 2021-22 2022-23 2023-24
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CAGR (2019-20 to 2023-24): 2.80%

Source: Directorate of Economics & Statistics, Ministry of Agriculture & Farmers Welfare,
Agricultural Statistics at a Glance 2024, Food Grain Statistics.

Food grain production recorded consistent growth during the study period, indicating
improvements in productivity, irrigation facilities, and technological adoption. The increasing
production creates greater marketable surplus, strengthens food security, and expands opportunities

for value addition, exports, and efficient agricultural marketing systems essential for achieving
Viksit Bharat 2047.

Table 2
Value of Agricultural Exports from India
Year | Agricultural Exports (X Crore)
201920 252,000
2020-21 310,000
202122 374,000
2022-23 394,000
2023-24 404,900
CAGR 12.60%

Source: Directorate of Economics & Statistics, Ministry of Agriculture & Farmers Welfare,
Agricultural Statistics at a Glance 2024, Macro Economic Indicators.

Agricultural exports have shown remarkable growth over the last five years. Higher exports
indicate improved international competitiveness, better quality standards, and increased value
addition. Strengthening export-oriented agricultural marketing will enhance farmers' income,
generate foreign exchange, and support India's transition towards a developed economy.

Chart 2
Agricultural Exports as a Percentage of National Exports (2023-24)

PERCENTAGE (%)

m Agricultural Exports ~ mOther Merchandise Exports Total

6%

Source: Directorate of Economics & Statistics, Ministry of Agriculture & Farmers Welfare,
Agricultural Statistics at a Glance 2024, Macro Economic Indicators.

Agriculture contributes over 11% of India's merchandise exports, demonstrating its strategic
role in foreign trade. Expanding export infrastructure, quality certification, processing, and logistics
can substantially increase India's global market share and contribute to sustainable agricultural
growth under the Viksit Bharat 2047 framework.

Table 3
India's Agricultural Exports and APEDA Products (2024-25)
Particulars Value

Total Agricultural Exports (USD Million) | 51,913

APEDA Products Exports (USD Million) | 28,590
APEDA Share (%) 55

Source: APEDA, Annual Administrative Report 2024-25, Chapter 2: APEDA's Export
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Scenario.

APEDA accounts for more than half of India's agricultural exports, highlighting its
significant role in promoting processed food, fruits, vegetables, cereals, and value-added
agricultural products. Continued strengthening of APEDA -supported export promotion can improve
global competitiveness and contribute to achieving the objectives of Viksit Bharat 2047.
RESULTS AND DISCUSSION

Agricultural marketing has undergone remarkable transformation during the past decade
through policy reforms, digital technologies, infrastructure development, and institutional support.
The analysis of secondary data indicates positive growth in agricultural production, exports, digital
market integration, and marketing infrastructure. Government initiatives such as e-NAM,
Agriculture Infrastructure Fund, Farmer Producer Organizations (FPOs), PM-KISAN, AgriStack,
and export promotion schemes have considerably improved marketing efficiency and farmers'
access to national markets.

The increasing adoption of digital technologies has reduced marketing inefficiencies by
providing transparent price discovery, online trading, quality assessment, and real-time market
information. Agricultural exports have shown steady improvement due to enhanced value addition,
better logistics, and compliance with international quality standards. Simultaneously, investment in
warehouses, cold storage facilities, grading units, and rural infrastructure has strengthened
agricultural supply chains.

However, challenges continue to exist in the form of fragmented landholdings, inadequate
processing facilities, price fluctuations, post-harvest losses, climate change, and unequal regional
development. Therefore, strengthening agricultural marketing institutions, expanding digital
infrastructure, improving value chain integration, and promoting sustainable agricultural practices
are essential for realizing the objectives of Viksit Bharat 2047.

CONCLUSION

Agricultural marketing is a vital instrument for achieving the vision of Viksit Bharat 2047,
as it connects agricultural production with domestic and international markets while enhancing
farmers' income, employment, and rural development. The analysis of secondary data indicates that
India has made significant progress in agricultural production, export performance, digital
marketing platforms, Farmer Producer Organizations (FPOs), and agricultural infrastructure during
the past decade. Government initiatives such as e-NAM, the Agriculture Infrastructure Fund, PM-
KISAN, Digital Agriculture Mission, and Agri-Export Policy have improved market efficiency,
transparency, and access to remunerative markets for farmers. At the same time, policy discussions
on Viksit Bharat continue to position agriculture as a key pillar of inclusive growth, climate
resilience, and technological transformation.

Despite these achievements, challenges including fragmented landholdings, inadequate
post-harvest infrastructure, price volatility, climate change, and limited value addition continue to
affect agricultural marketing efficiency. Addressing these issues requires integrated policy
interventions focusing on digital innovation, sustainable farming, modern logistics, quality
certification, export promotion, and private sector participation. Strengthening agricultural
marketing institutions and value chains will not only improve farmers' livelihoods but also enhance
India's global competitiveness in agricultural trade. Therefore, a robust, technology-driven, and
inclusive agricultural marketing system will serve as a strategic foundation for sustainable economic
growth and the successful realization of Viksit Bharat 2047.

REFERENCES
1. Acharya, S. S., & Agarwal, N. L. (2022). Agricultural marketing in India (7th ed.). Oxford
& IBH Publishing Co.

2. Agricultural and Processed Food Products Export Development Authority. (2025). Annual
Administrative Report 2024-25. Ministry of Commerce and Industry.

3. Agricultural and Processed Food Products Export Development Authority. (2025). Agri
Exchange Statistics. Ministry of Commerce and Industry.

SELP Journal of Social Science 56 Volume XV1II, Issue 66



JULY - SEPTEMBER 2026 ISSN: 0975-9999 (P), 2349-1655(0)

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

Directorate of Economics and Statistics. (2024). Agricultural Statistics at a Glance 2024.
Ministry of Agriculture and Farmers Welfare.

Economic Survey. (2025). Economic Survey 2024—25. Ministry of Finance, Government of
India.

Food and Agriculture Organization. (2023). The state of food and agriculture 2023. FAO.
Government of India. (2023). Digital Agriculture Mission. Ministry of Agriculture and
Farmers Welfare.

Government of India. (2024). Agriculture Infrastructure Fund: Annual Progress Report.
Ministry of Agriculture and Farmers Welfare.

Government of India. (2024). e-NAM Annual Report. Small Farmers' Agribusiness
Consortium.

Government of India. (2025). Union Budget 2025—-26.: Budget at a Glance. Ministry of
Finance.

National Bank for Agriculture and Rural Development. (2024). Annual Report 2023-24.
NABARD.

National Horticulture Board. (2024). Indian Horticulture Database 2024. Ministry of
Agriculture and Farmers Welfare.

NITI Aayog. (2026). DPI@2047 for Viksit Bharat: A Strategic Roadmap to Enable Non-
linear Inclusive Socio-economic Growth. Government of India.

NITI Aayog. (2026). Scenarios Towards Viksit Bharat and Net Zero: Sectoral Insights—
Agriculture (Vol. 6). Government of India.

Organisation for Economic Co-operation and Development. (2023). Agricultural policy
monitoring and evaluation 2023. OECD Publishing.

Paramasivan C, & Pasupathi R (2016), Performance of agro based industries in India,
National Journal of Advanced Research, Volume 2; Issue 6; November 2016; Page No. 25-
28.

Paramasivan C, & Pasupathi R (2017), A study on growth and performance of Indian agro
based exports, International Journal of Humanities and Social Science Research, Volume 3;
Issue 9; September 2017; Page No. 01-05.

Paramasivan, C., & Subramanian, T. (2010). Kisan Credit Card-Reach to unreach. Banking
Finance.

Reserve Bank of India. (2024). Handbook of Statistics on the Indian Economy 2023—-24.
RBL

Small Farmers' Agribusiness Consortium. (2024). e-NAM: National Agriculture Market
Progress Report. Government of India.

World Bank. (2024). World Development Indicators 2024. World Bank.

World Economic Forum. (2023). Innovation with a Purpose: The Role of Technology in
Agriculture. World Economic Forum.

World Trade Organization. (2024). World Trade Statistical Review 2024. World Trade
Organization.

SELP Journal of Social Science 57 Volume XV1II, Issue 66



JULY - SEPTEMBER 2026 ISSN: 0975-9999 (P), 2349-1655(0)

Available online (@ www.iaraindia.com

SELP Journal of Social Science - A Blind Review & Refereed Quarterly Journal
ISSN: 0975-9999 (P) 2349-1655 (O) Impact Factor: 5.650 (I20R),

4.111 (COSMOS), 2.5 (JIF), 2.77 (NAAS)

Volume XVII, Issue 66, July - September 2026

Formally UGC Approved Journal (46622), © Author

TRANSGENDER PARENTING AND EDUCATIONAL INCLUSION: CASE
STUDIES ADVANCING SDG 4 IN THE NORTH ACORT, TAMIL NADU

JINTHA J
Research Scholar
PG & Research Department of Social Work
Sacred Heart College (Autonomous), Tirupattur
Affiliated to Thiruvalluvar University, Vellore.

Dr. T. SELVAM
Assistant Professor
PG & Research Department of Social Work
Sacred Heart College (Autonomous), Tirupattur
Affiliated to Thiruvalluvar University, Vellore.

ABSTRACT

Education is a right of every human being and a factor that is fundamental to sustainable
development. SDG 4 aims to provide inclusive quality education for all and lifelong learning
opportunities. In India, however, systemic exclusion of transgender people from education, jobs and
family life based on stigma, discrimination and rigid gender norms has historically persisted and
so have been ignored in this regard by these global commitments. While the Transgender Persons
(Protection of Rights) Act, 2019 has empowered transgender persons, they still are missing out on
opportunities to parent, care and get educated. In this area, transgender parents who adopt and
raise children are a largely under-explored, but transformative aspect of family life and social
inclusion. The approach for this qualitative study is a multiple case study with five transgender
parents with adoption children. The study identifies the ways in which these parents describe
dignity, empowerment and social mobility as values of education, looks at their parenting, their
educational expectations for their children and their relationships with schools and education
bodies through a detailed examination of interviews. The results showed that despite challenges of
the economic climate, social stigma and limited institutional support, transgender parents are
highly invested in their children's education. They are actively involved in school activities, promote
digital learning, offer value-based education and assist in career planning and inclusive learning
environments. In each of the five cases, education was not only found to be a means of academic
achievement, but also a powerful tool for social justice, resilience and intergenerational
empowerment. The study shows that the parenting skills of transgender families are very similar to
the goals of SDG 4 — inclusive education, lifelong learning, gender equality and respect for human
rights. This paper breaks from the norm by focusing on the lives of trans-led families and
acknowledges trans parents as partners in sustainable development. The results highlight the
importance of gender-inclusive educational policies, inclusive adoption policies and social work
practices to enhance education opportunities and social inclusion of transgender families.
KEYWORDS: Transgender Parenting, SDG 4, Inclusive Education, Adoption, Social Work.
INTRODUCTION

Education is universally acknowledged as one of the basic human provisions and a pillar of
sustainable development. United Nations Sustainable Development Goal 4 (SDG 4) pays attention
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to the provision of inclusive and equitable quality education, as well as to the promotion of lifelong
learning opportunities to all. Transgender persons in India have long been a systematically
disadvantaged minority in the nation through the reinforcement of gender norms, stigma and
discrimination (Chakraborty, 2019). In spite of recent recognition by law, through the Transgender
Persons (Protection of Rights) Act 2019, transgender people are still facing challenges in accessing
the social institutions, such as parenting and care giving spaces.

In this respect, transgender people who adopt and raise children are one of the strong but
unexplored social facts. Their lived lives are critiques of hetero normative concept of family coupled
with emphasis on education as trans formative social mobility, dignity and inclusion. In this paper,
the researchers provide five qualitative case studies of transgender parents who have adopted
children and are involved in the priority of education as a way of attaining SDG 4. The research
anticipates the contribution of transgender parenting to the inclusive education process and
sustainable development in the Indian context.

OBJECTIVES
1. To understand the educational practices and lived experiences of transgender parents who
have adopted children.
2. To examine the contribution of transgender parenting to inclusive and equitable education

in alignment with SDG 4.

3. To identify challenges and support systems influencing the educational experiences of
children in transgender-led families.
REVIEW OF LITERATURE

The study indicates that transgender populations in India have a high school dropout,
educational exclusion and institutional discrimination (Nagarajan, 2021; UNICEF India, 2022).
Research suggests that bullying, non-sensitivity of schools and non-acceptance by the family play
a significant role in influencing the educational levels of transgender individuals (Hamsafar Trust,
2020). Nevertheless, education is one of the primary desires among transgender communities, as it
is considered to be a way to social acceptance and financial stability.

The studies on the non-biological and adoptive family have indicated that in many cases,
parents who are not biological and those who adopt are very educational and engaging in advocacy,
especially those who have been marginalized in some ways (Desai and Andrist, 2019). According
to the international studies, it is found that the LGBTQ+ parents often place much emphasis on
education as a safeguard against future discrimination of their children (Goldberg, 2020). Empirical
research on transgender parenting and adoption is however limited in India where most of the
research has been on livelihood, health and legal recognition.

Socially and in the context of sustainable development, education is more of a process of
empowerment and realization of rights and social inclusion rather than an academic outcome (Sen,
1999). SDG 4.7 also puts an emphasis on education that fosters human rights, gender equality and
respect to diversity. This paper makes a contribution to the new body of literature by contextualizing
transgender parenting in the SDG framework and showing how vulnerable caregivers can be used
to promote national and global education objectives.

RESEARCH DESIGN

The study uses a qualitative multiple case study approach to investigate the ways transgender
parents who have adopted children can use education as a path to empowerment, dignity and social
inclusion. Case study analysis is the right technique to investigate multifaceted social phenomena
in the real-life situation, especially in cases when the boundaries between the individual,
institutional and socio-cultural organization are merged (Yin, 2018). Through the consideration of
five families headed by transgender people, the research will make it possible to comprehend the
practice of caregiving in-depth and make a cross-case thematic comparison. The conceptual basis
of the design is the rights-based approach and aligned with the United Nations Sustainable
Development Goal 4 (Quality Education), where the analysis will be able to relate the micro-level
practices of parenting with the macro-level development aims (United Nations, 2015).
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RESEARCH METHOD

Primary data was gathered through semi-structured in depth interviews conducted on five
transgender parents who had adopted kids. The interviews were devoted to education goals, the
choice of schooling, the experience with the educational establishment and the difficulties with it
and the methods of overcoming them to make educational learning environments more inclusive
and stigma-free. Triangulation of findings was done using secondary sources of data such as policy
documents, education-related records (where available) and field observations. Thematic analysis
approach was used to analyze the data and it entails that the data is coded, categorized and
interpreted into recurring patterns and meanings (Braun and Clarke, 2006). Special ethical
guidelines were followed when completing the research, including informed consent, gender
identity and sensitivity to ethics.

RESEARCH GAP

The transgender populations in terms of health, livelihood and legal status have been majorly
covered in the available literature in India, little academic studies have ever investigated the
transgender parenting and adoption (Chakraborty, 2019; Nagarajan, 2021). There is a limited
number of studies, which correlate the transgender caregiving behaviors and the educational
performance of children, particularly in SDG 4. Besides transgenders are often put on a welfare
recipient category but not in a category of contributing to sustainable development in Indian
literature. The paper will address these gaps by anticipating transgender parents as movers of
inclusive education and intergenerational social mobility.

Case study 1
Background

Alli is a 35-year-old transgender female who chose to adopt a trans children 14-year old
child support out of her earing and saving money. Alli sees education as the best method of
preventing the cultures of marginalization after decades of stigmatizing conditions, dropping out of
school and being rejected due to gender identity.

Educational Commitment:

Alli has taken the child to close by school and is actively involved in monitoring the
academic progress, attendance and emotional stability. She also attends parent-teacher meetings so
frequently, resists discrimination and grants access to online learning devices. Alli is an
economically backward individual but he has dreams to finance his school fees like attending
tutoring and extra curriculum classes.

SDG 4 Linkage

The case illustrates the SDG 4 role in terms of inclusive and equitable education. The life
experience of Alli makes her desire to ensure that her child will receive a sustained education
characterized by absence of stigma and discrimination. Her parenting is a creation of community
based programs to reduce the educational disparities on children that have non-traditional families.
Key Insight

The example of Alli highlights that transgender parents are agents that influence the
inclusion of education to break the mainstream family rules and support the upholding of the human
right to education.

Case Study 2
Background

Vino is a 43-year-old transgender and mother of a Trans Child 11 years old who adopted the
child because of being socially rejected and economically unstable. The early education of this kind.
According to her is the one that prepares the groundwork prior to confidence, critical thought and
social movement.

Educational Practices

An English-mediated school that is privately assisted is joined to enhance fluency in the
language and their future prospects of getting a job. Vinothini is actively involved in homework
provision, moral education and value-based learning. She also encourages cultural programs and

SELP Journal of Social Science 60 Volume XV1II, Issue 66



JULY - SEPTEMBER 2026 ISSN: 0975-9999 (P), 2349-1655(0)

sports to ensure that there is an overall development.
SDG 4 Linkage

Vinothini case is consistent with SDG 4.1 which is concerned with achievement of free,
equal and good primary education. She emphasizes holistic learning to refer to the broader SDG
that is not academic performance.
Key Insight
The case demonstrates how transgender parenting positively affects the effectiveness of education
and how it disrupts the social convention of caring capacity.
Case Study 3
Background

Ramaya is a 46-year old transgender parent who adopted Trans child 16 years old who was
at a very critical age of educational transition. She had great deficiency in educational stages in her
childhood and thus has a profound understanding that education is a power of level to individuals
and society.
Educational Interventions

Ramaya helps the child to prepare to take board exams and vocational counseling. She
advises the child to pursue further education or training at the advanced level which is grounded on
the interests. Her parenting style consists of career mentoring and emotional counseling.
SDG 4 Linkage

The case aligns in SDG 4.3 and 4.4 that emphasize on equal access to affordable technical
and higher education and employment-relevant skills. Father and mothering of Ramaya seals the
discontinuity between schooling and earning a living in the future.
Key Insight

Ramaya example can be applied in recognizing the role of transgender parents in ensuring
life-long learning and human capital development among adopted adolescents.
Case Study 4
Background

Kalaivizhi is 33 years old and she adopted a Trans Kid 12 year old and emphasizes education
as a social justice and gender sensitive place. She was a proactive parent since her school experience
during early years was full of bullying and discrimination at school.
Educational Advocacy

Kalaivizhi works with teachers to offer inclusive and safe school. She encourages the
discussion of gender equality, social diversity and human rights within the family. The child gets
exposure to reading, digital literacy and community learning programs.
SDG 4 Linkage

The case is consistent with SDG 4.7 which focuses on sustainable development, human
rights and gender equality through education. Kalaivizhi is values education based on formal
education.
Key Insight
As in the case of Kalaivizhi, transgender parents have a role to play in facilitating a transformative
education that encourages tolerance, inclusion and social cohesion.
Case Study 5
Background

This particular case of Samantha a 36 years old transgender, is a person who adopted a Trans
child . she was 15 years old with an intention to lead a long-term stable life in regards to education
and economic security. The school system is a safeguard against social exclusion and poverty to
her.
Educational Support

Samantha is concerned about learning and career and school discipline. She recommends
that the child should research on STEM-based subjects and other scholarships. She connects with
the NGOs and community organizations in search of educational support albeit with minimal
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institutional assistance.
SDG 4 Linkage

The case promotes the broader SDG 4 objective of sustainable development through
education and the manner in which disadvantaged caregivers are undertaking educational
investments in the quest to build robust futures of the future generation.

Key Insight

The Samantha case demonstrates that transgender headed families are highly dynamic in
terms of national education achievements and progressive development.
DISCUSSION

The results of the five case studies indicate that transgender parents are highly committed to
education even having socio-economic limitations, stigma and institutional neglect. In all the cases
education was seen as an instrument of social justice, resilience and empowerment and not
necessarily academic success. The parents were active in schools, checked academic achievements,
encouraged digital education and prioritized value-based education based on equality and human
rights. These activities are closely connected with SDG 4 goals regarding inclusive education
(Target 4.1), higher education and skills accessibility (Targets 4.3 and 4.4) and higher education and
human rights (Target 4.7) (United Nations, 2015).

The paper also criticizes heteronormative perspectives of family and care giving to support
global findings that marginalized caregivers tend to be more educational advocates (Goldberg,
2020). Socially it was found that a reevaluation of family diversity and reinforcement of institutions
to be more supportive of inclusive parenting is required.

CONCLUSION

The research paper concludes that transgender parents are not in the positions of caregivers
but also significant factor towards the realization of SDG 4 (Quality Education). Their parenting
styles encourage inclusion, equity, lifelong learning and intergenerational empowerment. The
transgender-led families focus enables the study to disrupt the prevailing deficit discourses and
make transgender people active agents in the process of sustainable development. The results
suggest a change in charitable practices to a framework of rights-based inclusive education and
adoption that would support transgender parents as contributors to social development.
REFERENCE

1. Badgett, M. V. L., Choi, S. K., & Wilson, B. D. M. (2019). LGBT poverty in the United

States. Williams Institute.

2. Behera, N. C. (2021). Gender diversity and inclusive governance in India. Indian Journal of

Gender Studies, 28(3), 345-362. https://doi.org/10.1177/09715215211034718

3. Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research
in Psychology, 3(2), 77-101. https://doi.org/10.1191/1478088706qp0630a
4. Chakraborty, A. (2019). Transgender rights in India: Law, identity and inclusion. Oxford

University Press.

5. Desai, S., & Andrist, L. (2019). Gender scripts and education: Changing norms in India.

Demography, 56(1), 1-24. https://doi.org/10.1007/s13524-018-0750-5

6. Goldberg, A. E. (2020). LGBTQ parent families: Innovations in research and implications
for practice. Springer.
7. Humsafar Trust. (2020). Education, exclusion and transgender youth in India. Mumbai:

Author.

8. Jeeva, M., & Surya. (2025). Rewiring classrooms: Al and the future of Indian school

education. AI-driven pedagogy.: Concepts, techniques and applications, 79-93.

9. Mallory, C., Brown, T. N. T., & Conron, K. J. (2019). Conversion therapy and LGBTQ
youth. The Williams Institute.
10. Nagarajan, R. (2021). Social exclusion and access to welfare among transgender persons in

India. Journal of Social Inclusion Studies, 7(2), 145-160.

https://doi.org/10.1177/23944811211021935

SELP Journal of Social Science 62 Volume XV1II, Issue 66



JULY - SEPTEMBER 2026 ISSN: 0975-9999 (P), 2349-1655(0)

11.

12

13.
14.

15.

16.

17.

18

19.

20.

21.

22.

23.

Nussbaum, M. C. (2011). Creating capabilities: The human development approach. Harvard
University Press.

. Paramasivan. C (2015), Conventional Methods of Training to Teacher and Its Impact in

Higher Education, Advanced Scientific Research &Development (IJASRD), Volume 02,
Issue 04 (Oct — Dec’2015) | PP 01 — 09

Sen, A. (1999). Development as freedom. Oxford University Press.

Surya. (2026). Impact of education on women entrepreneurship development. International
Journal of Research Nexus, 1(2), 96—104.

UNESCO. (2017). A guide for ensuring inclusion and equity in education. UNESCO
Publishing.

UNESCO. (2020). Global education monitoring report: Inclusion and education—All means
all. UNESCO.

UNICEF India. (2022). Situational analysis of children from marginalized communities.
UNICEF India.

. UNICEF. (2020). Education equity now! Prioritizing the most marginalized children.
UNICEEF.
United Nations Development Programme. (2018). Legal gender recognition: A multi-

country legal and policy review. UNDP.

United Nations. (2015). Transforming our world: The 2030 agenda for sustainable
development. United Nations.

Venkatesan, V. (2021). Indian knowledge systems and gender inclusivity: Revisiting
cultural narratives. Journal of Dharma Studies, 4(2), 165-180.
https://doi.org/10.1007/s42240-021-00094-5

Yin, R. K. (2018). Case study research and applications: Design and methods (6th ed.). Sage
Publications.

Yogyakarta Principles. (2007). Principles on the application of international human rights
law in relation to sexual orientation and gender identity. United Nations.

SELP Journal of Social Science 63 Volume XV1II, Issue 66


https://doi.org/10.1007/s42240-021-00094-5

JULY - SEPTEMBER 2026 ISSN: 0975-9999 (P), 2349-1655(0)

Available online @ www.iaraindia.com

SELP Journal of Social Science - A Blind Review & Refereed Quarterly Journal
ISSN: 0975-9999 (P) 2349-1655 (O) Impact Factor: 5.650 (120R),

4.111 (COSMOS), 2.5 (JIF), 2.77 (NAAS)

Volume XVII, Issue 66, July - September 2026

Formally UGC Approved Journal (46622), © Author

MENSTRUAL HYGIENE PRACTICES AMONG NARIKURAVAR WOMEN
IN TAMIL NADU: A QUALITATIVE STUDY

Prof. N. MURUGESWARI
Dean-Faculty of Arts and Professor
Department of Women’s Studies
Bharathidasan University
Khajamalai Campus Tiruchirappalli

Dr. (Sr.) ISABELLA RAJAKUMARI
Principal and Director
Centre for Women'’s Studies
Holy Cross College (Autonomous), Tiruchirappalli

Dr. PRISHEELA P
Assistant Professor and Coordinator
Centre for Women’s Studies
Holy Cross College (Autonomous), Tiruchirappalli

ABSTRACT

Menstrual hygiene management (MHM) is a fundamental component of women's health,
dignity, and well-being. However, women belonging to socially marginalized and nomadic
communities often experience multiple barriers in accessing appropriate menstrual hygiene
resources and healthcare information. The Narikuravar community, a traditionally nomadic
indigenous group in Tamil Nadu, continues to face social exclusion, economic deprivation, and
limited access to public health services. This qualitative study explores the menstrual hygiene
practices, cultural beliefs, and challenges experienced by Narikuravar women. Data were
collected through Focus Group Discussions (FGDs) involving women residing in Karai
Panchayat of Perambalur District, Tamil Nadu. The findings reveal that although younger women
have increasingly adopted sanitary napkins, several traditional beliefs and restrictions
surrounding menstruation continue to influence their daily lives. Menstruating women are
subjected to cultural restrictions, including exclusion from household activities, religious
ceremonies, and food preparation. Inadequate sanitation facilities, limited privacy, and poor
awareness regarding menstrual hygiene further affect their health and dignity. The study
highlights the urgent need for culturally sensitive menstrual hygiene education, improved
sanitation infrastructure, and greater inclusion of marginalized communities in government health
programmes.

KEYWORDS: Menstrual Hygiene Management, Narikuravar Women, Indigenous Community,
Qualitative Research, Gender, Tamil Nadu
INTRODUCTION

Menstruation is a natural biological process experienced by women throughout
their reproductive years. Despite its physiological significance, menstruation continues to
be surrounded by social stigma, cultural taboos, and discriminatory practices across many
societies. These beliefs often restrict women's mobility, participation in religious and social
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activities, educational opportunities, and access to healthcare. In developing countries, menstrual
hygiene management (MHM) remains an important public health issue, particularly among women
belonging to marginalized communities. According to the World Health Organization and
UNICEF, effective menstrual hygiene management requires access to clean menstrual absorbents,
adequate sanitation facilities, clean water, privacy for changing materials, and accurate
information regarding menstrual health. However, these essential requirements remain
inaccessible to many women living in economically disadvantaged and socially excluded
communities.

The Narikuravar community, one of the Particularly Vulnerable Tribal Groups (PVTGS) in
Tamil Nadu, has historically followed a nomadic lifestyle, depending on hunting, bead making,
handicrafts, basket weaving, and fortune telling for their livelihood. Although governmental
welfare measures have improved their living conditions in recent years, the community
continues to experience poverty, limited educational attainment, inadequate healthcare access, and
social discrimination. Women in this community encounter additional gender-specific
challenges related to reproductive health and menstrual hygiene. Menstrual hygiene practices are
influenced by cultural beliefs, traditional customs, educational status, and socio-economic
conditions. While several studies have documented menstrual hygiene practices among
adolescent girls and rural women in India, limited research has examined the experiences of
Narikuravar women using qualitative approaches. Understanding their lived experiences is
essential for developing culturally appropriate interventions that address their specific needs. The
present study therefore explores the menstrual hygiene practices, cultural beliefs,
restrictions, and challenges experienced by Narikuravar women in Perambalur District, Tamil
Nadu. The study also examines their awareness of menstrual hygiene management and their
access to government-supported menstrual health programmes.

REVIEW OF LITERATURE

Menstrual hygiene management (MHM) has emerged as an important public health and
gender equity issue, particularly among socially and economically marginalized communities.
Research has consistently shown that inadequate menstrual hygiene practices contribute to
reproductive tract infections, poor reproductive health outcomes, school absenteeism, social
exclusion, and diminished quality of life. Several studies have examined menstrual hygiene
practices among rural, tribal, and marginalized women in India; however, limited attention has
been paid to the experiences of nomadic communities such as the Narikuravars of Tamil Nadu.
Kalyan Kumar Paul, Chaudhuri, and Maiti (2020) investigated menstrual hygiene practices among
women aged 15-49 years attending a medical college hospital in Kolkata. Their study reported
that although many women possessed basic knowledge about menstruation, awareness regarding
hygienic menstrual practices remained inadequate. The researchers found that educational
attainment, socioeconomic status, and access to health information significantly influenced
menstrual hygiene behaviour. They recommended continuous community-based health education
programmes to improve menstrual health awareness among women.

Das et al. (2015) explored the relationship between menstrual hygiene practices, water,
sanitation and hygiene (WASH) facilities, and urogenital infections among women in Odisha.
Their findings demonstrated that the use of unhygienic menstrual absorbents, limited access to
clean water, inadequate sanitation facilities, and improper disposal of menstrual waste increased
the risk of reproductive and urinary tract infections. The study emphasized the need to integrate
menstrual hygiene management into public health and sanitation programmes.

Garg and Anand (2015) examined menstruation-related myths and cultural beliefs prevalent
in Indian society. Their study highlighted that menstruation continues to be viewed as impure in
many communities, resulting in numerous restrictions imposed on women during their menstrual
cycle. These restrictions include exclusion from religious activities, avoidance of cooking,
restrictions on social interactions, and limitations on mobility. The authors argued that these socio-
cultural beliefs negatively affect women's physical and psychological well-being and called for
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comprehensive menstrual health education targeting both adolescents and adults.

Research conducted by Usha and Usha Rani (2020) among adolescent tribal girls in
Andhra Pradesh found a strong association between educational status and menstrual
hygiene management. Girls attending schools and participating in health awareness
programmes demonstrated better knowledge regarding menstruation, hygienic practices, and
reproductive health than those without educational exposure. The study recommended expanding
menstrual health education and ensuring free distribution of sanitary napkins among tribal
adolescents. Balamurugan et al. (2014) assessed menstrual hygiene practices among
women of reproductive age in rural Tamil Nadu. The researchers observed that many women
continued to use reusable cloth due to financial constraints and lack of awareness. Poor menstrual
hygiene practices were associated with increased reproductive tract infections and other
health complications. The study emphasized the importance of improving female literacy,
strengthening community health education, and increasing access to affordable menstrual
hygiene products.

Kaur, Kaur, and Kaur (2018) reviewed menstrual hygiene management practices in
developing countries and identified several persistent challenges, including inadequate sanitation
infrastructure, limited availability of sanitary products, poor waste disposal systems, and deeply
rooted cultural taboos. They concluded that improving menstrual hygiene requires coordinated
interventions involving education, health services, sanitation infrastructure, and supportive public
policies.

Dragomir and Zafiu (2019) specifically investigated healthcare access among the
Narikuravar community in Tamil Nadu. Their study revealed that historical discrimination,
poverty, social exclusion, and geographical mobility limited the community's access to
government health services. Women often preferred traditional healthcare practices or delayed
seeking medical care due to fear of discrimination and lack of trust in healthcare institutions.
These findings indicate that reproductive and menstrual health services remain largely inaccessible
to many Narikuravar women.

Sivaramakrishnan et al. (2021) examined oral health awareness among the Narikuravar
population in Puducherry and reported generally low levels of health awareness and limited
utilization of preventive healthcare services. Although the study focused on oral health, it
highlighted the broader issue of inadequate health literacy within the community, suggesting
similar challenges may exist in menstrual and reproductive health.

Ram et al. (2020) analysed factors influencing the use of disposable menstrual absorbents
among young women in India using National Family Health Survey data. The study found that
education, household wealth, urban residence, media exposure, and access to healthcare
significantly increased the likelihood of sanitary napkin use. Conversely, women from
economically disadvantaged and socially marginalized communities were more likely to depend
on reusable cloth due to financial and accessibility barriers.

Despite the growing body of literature on menstrual hygiene management, existing
research has predominantly focused on adolescent girls, school-going students, or rural women.
Very few qualitative studies have explored the lived experiences of women belonging to nomadic
indigenous communities such as the Narikuravars. The present study seeks to address this gap by
examining the menstrual hygiene practices, cultural beliefs, social restrictions, and challenges
experienced by Narikuravar women in Tamil Nadu through qualitative inquiry.

RESEARCH GAP

Although numerous studies have examined menstrual hygiene management among
adolescent girls, rural women, and tribal populations in India, qualitative evidence concerning the
menstrual experiences of Narikuravar women remains scarce. EXxisting research has largely
emphasized awareness, sanitary napkin use, and reproductive health outcomes without exploring
the socio-cultural context that shapes menstrual practices among this nomadic community.
Furthermore, little attention has been given to traditional beliefs, gender norms, menstrual
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restrictions, disposal practices, and access to government welfare schemes from the perspectives of
Narikuravar women themselves. Addressing this gap is essential for developing culturally
appropriate interventions and inclusive menstrual health policies for marginalized indigenous
communities.
SIGNIFICANCE OF THE STUDY
Menstrual hygiene management is increasingly recognized as an essential component of
women's health, gender equality, and social inclusion. For marginalized indigenous communities
such as the Narikuravars, menstrual health remains an underexplored area despite their continued
socioeconomic disadvantages. Understanding their traditional beliefs, cultural practices, and daily
challenges is essential for designing inclusive public health interventions. The findings of this
study contribute to the existing body of knowledge by documenting the lived experiences of
Narikuravar women and identifying barriers to safe menstrual hygiene management. The study
also provides evidence that may assist policymakers, healthcare professionals, non-governmental
organizations, and community development agencies in developing culturally appropriate
menstrual health education programmes and improving access to sanitation facilities and
government welfare schemes.
OBJECTIVES OF THE STUDY
The present study was undertaken with the following objectives:
e To explore the menstrual hygiene practices followed by Narikuravar women.
e To understand the -cultural beliefs, customs, and social restrictions associated
with menstruation in the Narikuravar community.
e To identify the challenges experienced by Narikuravar women in managing menstruation.
e To examine the level of awareness and utilization of menstrual hygiene management
services and government welfare programmes.
e To suggest appropriate interventions for improving menstrual hygiene management among
Narikuravar women.
RESEARCH QUESTIONS
The study was guided by the following research questions:
1. What menstrual hygiene practices are followed by Narikuravar women?
2. What cultural beliefs and traditional customs influence menstrual hygiene management?
3. What social, economic, and environmental challenges do women encounter during
menstruation?
4. To what extent are Narikuravar women aware of menstrual hygiene and government-
supported menstrual health programmes?
5. What measures can improve menstrual health among women belonging to this
marginalized community?
METHODOLOGY RESEARCH DESIGN
The study adopted a qualitative research design to explore the menstrual hygiene practices
and lived experiences of Narikuravar women. A qualitative approach was considered appropriate
because it facilitates an in-depth understanding of participants' perceptions, beliefs, cultural norms,
and personal experiences that cannot be adequately captured through quantitative methods.
Study Area
The study was conducted in Malayappa Nagar, Karambai Village, Karai Panchayat,
Perambalur District, Tamil Nadu. The selected settlement comprises a sizeable Narikuravar
population that has transitioned from a nomadic lifestyle to semi-permanent habitation while
continuing traditional occupations such as handicraft production, beadwork, fortune telling, and
petty trade.
Participants
Thirty women initially participated in the Focus Group Discussions (FGDs). Among them,
fifteen participants actively shared their experiences and contributed substantially to the
discussions. Participants ranged in age from 19 to 70 years, representing both younger and older
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generations, thereby providing diverse perspectives on menstrual hygiene practices and changing
social norms.
Sampling Technique

Purposive sampling was employed to select participants possessing direct experience of
menstruation and familiarity with community traditions. This sampling strategy enabled the
researcher to obtain rich and relevant qualitative data.

Data Collection

Primary data were collected through Focus Group Discussions conducted in Tamil during
May 2022. A semi-structured interview guide was developed to facilitate discussion on menstrual
hygiene practices, cultural beliefs, menstrual restrictions, disposal methods, sanitation facilities,
access to healthcare, and awareness of government welfare schemes.

Each discussion encouraged participants to openly share their personal experiences while
respecting cultural sensitivities and maintaining confidentiality. Field observations and researcher
notes supplemented the discussion data.

DATA ANALYSIS

The discussions were audio-recorded with participants' consent, transcribed in Tamil, and
translated into English. Data were analysed using thematic analysis. Similar responses were
grouped into themes representing menstrual hygiene practices, cultural beliefs, traditional
restrictions, health challenges, sanitation issues, and awareness of menstrual health programmes.
Representative quotations from participants were used to support the findings while maintaining
participant anonymity through coded identifiers (P1, P2, P3, etc.).

Ethical Considerations

Ethical principles were strictly observed throughout the research process. Participants were
informed about the objectives of the study, and voluntary informed consent was obtained prior to
data collection. Confidentiality and anonymity were maintained by assigning identification codes
instead of using participants' names. Participants were informed of their right to withdraw from
the discussion at any stage without any consequences.

Results and Discussion

The findings of the study are organized into six major themes that emerged from the Focus
Group Discussions (FGDs): (i) socio-cultural beliefs surrounding menstruation, (ii) menstrual
hygiene practices, (iii) traditional restrictions during menstruation, (iv) challenges in managing
menstruation, (v) menstrual health awareness and healthcare access, and (vi) utilization of
government welfare programmes. The participants' narratives reveal that menstrual hygiene
management among Narikuravar women is strongly influenced by traditional beliefs, economic
conditions, and limited access to sanitation facilities.

Theme 1: Cultural Beliefs and Perceptions of Menstruation

The discussions revealed that menstruation is regarded as a period of ritual impurity within
the Narikuravar community. Participants explained that their cultural beliefs have been passed
down through generations and continue to influence daily practices.

The community is traditionally divided into two religious groups based on the worship of
Goddess Meenakshi and Goddess Kali. Although the two groups differ in certain ritual practices,
both observe similar menstrual restrictions. Marriage between members of the same worship group
is prohibited, whereas marriage between the two groups is encouraged according to customary
traditions. Participants reported a strong belief that deities permanently reside within their homes.
Consequently, menstruating women are expected to remain physically separated from sacred
household spaces to avoid ritual pollution.

One participant explained:

"Our elders taught us that God lives inside the house. During menstruation, we stay
outside because we do not want to disrespect our deity.” (P2)

These beliefs continue to regulate women's mobility and participation in household
activities despite increasing educational opportunities and exposure to modern healthcare.
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Theme 2: Menstrual Hygiene Practices

The findings indicate that menstrual hygiene practices among Narikuravar women have
undergone gradual changes over the past few decades. Older women recalled that reusable cotton
cloths were traditionally used because sanitary napkins were unavailable and unaffordable. The
used cloths were washed carefully, often with turmeric water because
turmeric was believed to possess cleansing and medicinal properties. After repeated use, the cloths
were either buried or burnt away from residential areas.

A senior participant shared:

"Earlier we had no option except cloth. We washed it carefully, dried it in sunlight,
and later buried or burnt it after repeated use.” (P1)

Younger participants reported a noticeable shift towards the use of disposable sanitary
napkins. Increased market availability, improved affordability, and greater awareness have
encouraged women to adopt sanitary napkins as a more convenient menstrual absorbent.
Participants perceived sanitary napkins as more hygienic, comfortable, and suitable for their
mobile livelihood.

One participant stated:

""Now we prefer sanitary napkins because they are easy to carry while travelling for
business and they are more comfortable than cloth.” (P2)

Although the adoption of sanitary napkins has increased, several women reported changing
napkins only two or three times per day due to occupational demands, limited access to toilets,
inadequate water supply, and lack of privacy.

Theme 3: Traditional Restrictions During Menstruation

The Focus Group Discussions revealed that menstruating women continue to observe
several traditional restrictions.
Women are prohibited from:

entering sacred areas within the house; participating in religious ceremonies; cooking food,;
serving meals to family members; touching religious objects; participating in temple festivals.
Many participants reported sleeping separately and using separate utensils, bedding, and
household items throughout menstruation.

One participant explained:

"We use separate plates, glasses and bedding during menstruation. We do not cook
or participate in family rituals until our menstrual period ends." (P5)

Participants also described restrictions during annual religious festivals. Menstruating
women are expected to leave their homes temporarily while sacred processions pass through the
settlement.

According to one participant:

""Even our shadow should not fall on the deity during the festival procession. We stay
away until the rituals are completed.” (P3)

These practices illustrate the continued influence of cultural beliefs on women's daily lives
and religious participation.

Theme 4: Challenges in Menstrual Hygiene Management

Women described numerous practical challenges in managing menstruation.

Most participants earn their livelihood through selling handmade products in nearby towns
and villages. Long working hours, frequent travel, and poor sanitation facilities make menstrual
hygiene management difficult. Older participants recalled walking several kilometres each day
while carrying merchandise and caring for young children, even during menstruation.

One participant reflected:

"We walked long distances carrying our products and children. There was no
opportunity to rest during menstruation. Using cloth often caused itching and skin
irritation." (P7)

Women also reported the following difficulties:
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lack of public toilets; inadequate water supply; poor disposal facilities; limited privacy for
changing absorbents; discomfort while travelling; financial constraints.

These challenges frequently resulted in delayed changing of sanitary materials, increasing
the risk of reproductive health problems.

Theme 5: Disposal Practices and Personal Hygiene

Safe disposal of menstrual waste remains strongly influenced by traditional customs.
Participants explained that menstrual absorbents should never remain inside the house because they
are considered ritually impure. Used napkins are temporarily stored beneath stones in isolated
places before being collected and disposed of by burning or burial after menstruation ends.

One participant explained:

"We never keep used napkins inside the house. They are buried or burnt after the
menstrual cycle is over.” (P4)

Personal hygiene practices, however, were generally satisfactory. Most participants
reported bathing twice daily during menstruation as part of both personal cleanliness and religious
observance. Although this practice promotes personal hygiene, it is primarily motivated by
cultural beliefs rather than health education.

Theme 6: Awareness of Menstrual Health and Government Programmes

Participants acknowledged that awareness regarding menstrual hygiene has improved
over recent years through schools, healthcare workers, and mass media. Younger women
demonstrated greater knowledge regarding sanitary napkin use compared to older generations.
However, awareness remains inadequate among adolescent girls living within the settlement.
Several participants indicated that many eligible girls had not benefited from the Government of
Tamil Nadu's free sanitary napkin distribution scheme because of limited awareness and irregular
programme implementation.

One participant stated:

“Many girls do not know about the government's free sanitary napkin scheme. More
awareness programmes are needed in our community." (P8)

Participants strongly expressed the need for regular health education sessions delivered in
their own community.

Theme 7: Menstrual Suppression for Occupational Purposes

An important finding emerging from the discussions relates to the use of hormonal tablets
to postpone menstruation. Several women reported consuming menstrual delay tablets during
major religious festivals and market seasons because menstruation interfered with trading
activities and participation in community events.

One participant explained:

""During festival seasons we take tablets to postpone menstruation because changing
napkins while travelling is difficult.”" (P6)

Most women reported purchasing these medicines directly from pharmacies without
consulting qualified medical practitioners. This finding raises concerns regarding self-medication
and highlights the need for reproductive health counselling among marginalized women.
DISCUSSION

The findings indicate that menstrual hygiene management among Narikuravar women
reflects a complex interaction between traditional beliefs, gender norms, economic circumstances,
and access to health services. While the adoption of sanitary napkins has increased, deeply rooted
cultural practices continue to shape women's experiences during menstruation.

The persistence of restrictions related to household participation, religious observance, and
social interaction supports the findings of Garg and Anand (2015), who observed that menstrual
taboos remain widespread across many Indian communities. Similarly, the sanitation-related
challenges reported by participants are consistent with Das et al. (2015), who identified inadequate
water and sanitation facilities as major barriers to safe menstrual hygiene management. The gradual
transition from reusable cloth to disposable sanitary napkins reflects increasing awareness and
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improved accessibility. However, economic hardship, limited sanitation infrastructure, and
inadequate disposal systems continue to restrict optimal menstrual hygiene practices.

The study also reveals significant gaps in access to government welfare programmes and
reproductive health education among Narikuravar women. These findings emphasize the
importance of culturally sensitive interventions that recognize traditional beliefs while promoting
evidence-based menstrual health practices.

Overall, the findings demonstrate that improving menstrual hygiene management among
marginalized indigenous communities requires integrated efforts involving health education,
improved sanitation facilities, strengthened public healthcare outreach, and community
participation. Such interventions will contribute not only to better reproductive health
outcomes but also to the dignity, empowerment, and social inclusion of Narikuravar women.
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ABSTRACT

Smartphone technology and digital payment infrastructure have spread rapidly in India
over the last 10 years, with OFD (online food delivery) applications such as Zomato & Swiggy
becoming deeply embedded in the daily lives of urban citizens. Therefore, in this context, it is of
great theoretical and practical significance to explore the antecedents driving consumer loyalty
toward OFD platforms. The current study explores the influence of perceived value and trust on
loyalty among OFD app users in Bangalore (the IT capital of India). The study is based on the
multidimensional perceived value framework by Sweeney and Soutar (2001) and McKnight et al.
Based on Mayer et al.'s (2002) trust model, the study employs a quantitative research design,
using structured questionnaires administered to 350 active OFD app users in Bangalore via
stratified random sampling. Methods: Descriptive statistics, Pearson correlation, and multiple
linear regression were used for data analysis. Results show that both perceived value (f = 0.391,
p < 0.001) and trust (f = 0.358, p < 0.001) positively impact app loyalty, together accounting for
61.0% of the variance in loyalty (R? = 0.610). The strongest sub-dimensional predictors are
functional value and competence-based trust. This study provides empirical insights into the
strategies adopted by OFD platform managers to plan for loyalty-enhancing capabilities in the
competitive Bangalore market.

KEYWORDS: Perceived Value, Trust, App loyalty, Online food delivery, Bangalore.
INTRODUCTION

Over the past 10 years, all these factors have played a major role in the tremendous growth
of the Indian online food delivery (OFD) market, with the key drivers being increasing
smartphone penetration, digital payment systems adoption via UPI, and adoption of contactless
food ordering due to the COVID-19 impact on consumer behavior, backed by scale-driven
expansion strategies of platform giants Zomato and Swiggy. In 2024, the OFD (online food
delivery) market in India was valued at around USD 31.77 billion and is expected to reach over
USD 140 billion in revenue by FY2030, with a CAGR of nearly 28.17% (GlobeNewsWire, 2025).
Bangalore, known as the Silicon Valley of India, is in fact the leading city for OFD activity, owing
to its ever-increasing pool of young and digitally native working professionals, tech workers
through outsourcing, a dense population with students based around many colleges and
engineering colleges, and therefore representation for younger demographics that serve as core
consumers on platforms built around food delivery.

Nevertheless, while the growth is real, the OFD industry still faces one age-old problem:
that of consumer loyalty. OFD users in India practice switcher behavior, driven by promotional
discounts, cashback offers, and platform-hopping (Venkatesh & Krishnamurthy, 2022). In other
words, although price and convenience shape competitive intensity, academic evidence also shows
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that much deeper psychological constructs (in particular perceived value and trust) provide a more
robust basis for repeat patronage and platform loyalty (Gefen, 2002; Sweeney & Soutar, 2001;
Kim et al., 2009).

Perceived value, defined as the consumer's overall perception of a service's utility based on
what is given versus what is received (Zeithaml, 1988), comprises four dimensions in the OFD
context: functional, emotional, monetary, and social. In particular, when a consumer has no way of
knowing about service quality (in this case, digital service) until he/she engages in consumption,
trust, especially the competence, integrity, and benevolence dimensions [7], becomes very
important. A theoretically salient but managerially relevant formulation of the OFD loyalty model
can be viewed as a function of both perceived value and trust.

Background on why the problem cannot be solved elsewhere and why Bangalore is
uniquely positioned to be a strategic site for this research: higher disposable incomes, busy work
schedules, a plethora of food options available, and better digital infrastructure.

However, there is a lack of empirical studies that focus on perceived value and trust as
predictors of loyalty, particularly in the Bangalore OFD market. An empirical test, using robust
quantitative methods, of the relationships among perceived value, trust, and app loyalty among
OFD users in Bangalore fills this gap.

LITERATURE REVIEW
Online Food Delivery Apps: Market Context and Consumer Behavior

Online food delivery platforms have evolved from basic restaurant directories to
sophisticated, logistics-integrated ecosystems (Roh & Park, 2019). Swiggy pioneered the
integrated cloud kitchen and logistics model in India, which it launched in Bangalore in 2014;
Zomato also transitioned to food delivery shortly after (in 2015). These two platforms had
approximately 84% and 80% market coverage among urban Indian consumers in 2024 (TGM
Research, 2024), according to a study by Yeo et al. Performance expectancy, effort expectancy,
and social influence distinctly affected the adoption behavior of Malaysian OFD apps (2017).
Sindhu and Agrawal (2023) further identified ease of navigation, variety of restaurants, and
promotional offers as the top three drivers of adoption in India, but noted that loyalty was more
difficult to build than adoption.

Perceived Value and Consumer Loyalty

In service contexts, perceived value is generally considered one of the most important
antecedents to customer loyalty (Parasuraman & Grewal, 2000). Sweeney and Soutar (2001)
define perceived value as a four-dimensional construct encompassing functional value
(performance utility and quality utility), emotional value (affective utility and enjoyment utility),
monetary value (price utility and cost utility), and social value (social identity utility and peer
approval). We apply this framework to a variety of digital service contexts. The relationship
between perceived value and loyalty was first identified by Bolton and Drew (1991), who showed
that high perceived value raises clients' switching costs.

In the context of OFD, Ojs Proaksara (2023) also proved that perceived value serves as an
important mediating variable between service quality and customer loyalty on food delivery
applications. Lin et al. The most significant predictor of repurchase intention among OFD users
was functional value, which includes factors such as delivery speed, order accuracy, and app
usability (Farrag et al.). Thirdly was emotional value (lower burden when ordering food).
Although it provided material financial value, its impact on loyalty became increasingly limited as
buyers grew accustomed to using it; price-based loyalty is often cyclical and fleeting.

Trust and Consumer Loyalty in Digital Platforms

In both offline and online contexts, trust has been recognized as an important antecedent to
consumer loyalty (Gefen, 2002). Trust in the increasingly digital landscape is critical because the
un-substitutability of physical presence and face-to-face interaction leads to uncertainty, a
precursor to perceived risk (McKnight et al., 2002). McKnight et al. Trust in online contexts has
been conceptualized along three dimensions: competence (the consumer’s belief that the platform
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has the technical ability and expertise to deliver on its promises), integrity (the perception of
adherence to accepted principles of ethics and honesty), and benevolence (the perception that the
platform is concerned with the consumer's welfare).

Using structural equation modeling, Pavlou (2003) showed that trust has a very strong
negative effect on perceived risk and a direct positive effect on purchase intention in e-commerce.
In this case, Cho et al. (2022) found that trust in platform safety (data security, payment
protection) and trust in service reliability (delivery accuracy, food quality assurance) were the two
strongest loyalty drivers when quantifying their long-term effects over promotional offers; even in
a given buying cycle, they were more effective than discounts according to Kim et al (2009)—a
meta-analytical review. A meta-analysis by Flavia et al. (2009) of 38 independent studies bolsters
the conclusion that trust has a robust direct effect on loyalty (mean r = 0.54) in a variety of digital
service categories.

Relationship Between Perceived Value, Trust, and Loyalty

The triadic relationship of perceived value, trust, and loyalty has been studied in various
studies. Sirdeshmukh et al. (2002) conducted a study in which trust served as the mediating
mechanism linking perceived value and loyalty. They observed that consumers who perceive high
value in a service also develop a strong relationship with it, thereby increasing their retention.
Still, in the OFD context, the Journal of Innovation and Entrepreneurship (2025) studied digital
food delivery in emerging markets. It showed that perceived value and trust synergistically predict
loyalty, with an explanatory power of 58.4%, with perceived value having marginally stronger
effects. This study aims to replicate and extend these results in the context of Bangalore, India,
with empirical analyses.

OBJECTIVES OF THE STUDY
1. To assess the levels of perceived value, trust, and app loyalty among OFD app users in

Bangalore.

2. To examine the correlation between perceived value and app loyalty among OFD users in

Bangalore.

3. To examine the correlation between trust and app loyalty among OFD users in Bangalore.
4. To determine the relative contribution of perceived value and trust in predicting app
loyalty through multiple linear regression analysis.
5. To offer evidence-based recommendations for OFD platform managers to enhance
consumer loyalty in Bangalore.
RESEARCH METHODOLOGY
Research Design

The study used a quantitative, cross-sectional survey research design. A quantitative
methodology is selected because the objectives of this study necessitate testing a few proposed
relationships between constructs using statistical inference, which can only be achieved with
numerical data and standardized measurement instruments (Creswell & Creswell, 2018).
Population and Sample

Sample Age Group: Users who have availed at least one OFD application (Zomato,
Swiggy or any other platform) in Bangalore once in the last three months This population is large
and heterogeneous, requiring stratified random sampling to ensure representation of age groups,
occupational categories (BGs, UPs and TPs), and metropolitan zones of Bangalore (North, South,
East, West and Central). Using Cochran's (1977) formula for large populations [n = Z2pg/e?] with
a 95% confidence level, 50% population proportion, and 5% margin of error, the minimum
required sample size was determined to be 384, indicating that at least 350 respondents
participated in the study. Based on estimates of potential nonresponse and incomplete responses,
380 questionnaires were delivered; of these, 352 were recovered, and 350 completed and valid
questionnaires were returned, yielding an effective response rate of 92.1%.

Measurement Instrument
Data collection was performed using a well-structured, questionnaire-based survey
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consisting of four sections. Section A consisted of demographic data and usage patterns of OFD
apps. Sections B, C and D measured the variables with 5-point Likert scale anchored from [1]
Strongly Disagree to [5] Strongly Agree, where Perceived Value was measured in Section B.
Perceived Value (16-item adapted scale) functional, emotional, monetary and social value using
the PERVAL Scale (Sweeney & Soutar, 2001) Trust was measured with a 12-item scale
(McKnight et al., 2002) in three domains: competence (4 items), integrity (4 items), and
benevolence (4 items). The App Loyalty construct consists of a 6-item scale adapted from Oliver
(1999) and Srinivasan et al. (2002), which reflects attitudinal loyalty (i.e., repurchase and
recommendation intentions) and behavioral loyalty (i.e., actual repeat usage). For all constructs,
the Cronbach's alpha values were higher than 0.80 (Perceived Value-a = 0.874; Trust - o= 0.861;
App Loyalty - a= 0.849), indicating a good internal consistency of each construct. Three
academics with expertise in consumer behavior and digital marketing assessed content validity.
Hypotheses

The following hypotheses were formulated based on the theoretical framework and
literature review:

H1. Perceived Value has a significant positive effect on App Loyalty among OFD app
users in Bangalore.

H2. Trust has a significant positive effect on App Loyalty among OFD app users in
Bangalore.

H3. Perceived Value is significantly and positively correlated with Trust among OFD app
users in Bangalore.

H4. Perceived Value and Trust jointly and significantly predict App Loyalty among OFD
app users in Bangalore.
Data Analysis Tools

Data were analyzed with IBM SPSS Statistics 26. Data analysis was conducted using: (a)
descriptive statistics (frequencies, percentages, mean and standard deviation) for profile and
construct analysis; (b) Pearson product-moment correlation to analyze the bivariate relationships
among perceived value, trust and app loyalty; and (c) multiple linear regression (enter method) to
assess the individual as well as combined effects of perceived value and trust on app loyalty. VIF:
The Variance Inflation Factor was used to check multicollinearity
DATA ANALYSIS AND INTERPRETATION
Demographic Profile of Respondents

Demographics of the 350 respondents are shown in Table 1. The sample is essentially male
(56.6%) and young: most respondents (53.4%) are between 20-30 years of age, matching the OFD
user profile in urban India. The largest occupational group is salaried workers (44.6%), and the
second largest is students (23.4%). Zomato is the most popular (50.9% of users), followed by
Swiggy at 42.6%. The majority of respondents (37.4%) ordered food once or twice a week, and
34.0% ordered food 3—4 times per week.

Table 1: Demographic Profile of Respondents (N = 350)

Variable Category Frequency Percentage (%)
Gender Male 198 56.6

Female 148 42.3

Prefer not to say 4 1.1
Age Group Below 20 years 28 8.0

20-30 years 187 53.4

31-40 years 94 26.9

41-50 years 31 8.9
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Above 50 years 10 2.9
Occupation Student 82 23.4
Salaried Employee 156 44.6
Self-Employed 71 20.3
Homemaker 32 9.1
Others 9 2.6
Most Used App Zomato 178 50.9
Swiggy 149 42.6
Dunzo / Others 23 6.6
Order Frequency Daily 48 13.7
3-4 times/week 119 34.0
Once/twice a week 131 37.4
Once a month 52 14.9

Source: Primary Data (2024-25)

Descriptive Statistics of Study Constructs

Table 2 shows the descriptive statistics of all constructs used in this study. The Overall
Perceived Value had an average of 3.70 (SD = 0.697), indicating the perceived value is
moderately high among Bangalore OFD users. In terms of mean score, Functional Value (M =
3.92) was higher than the other constructs, indicating that aspects such as delivery speed, app user-
friendliness, and order accuracy are more important to consumers in this category. Also, Social
Value had the lowest mean iISVA (M = 3.44), which was reflected in a lower social approval
impact from peers on OFD value perception. For Overall Trust, the mean score was 3.74 (SD =
0.712), and Competence-Based Trust scored highest at a mean of 3.88, followed by Integrity at
M=3.74, and finally Benevolence (M=3.61). For App Loyalty, a mean of 3.81 (SD = 0.743)
indicated an overall positive attitude toward loyalty.

Table 2: Descriptive Statistics of Study Constructs

Construct / Dimension N Mean Std. Dev. Variance
Functional Value 350 3.92 0.714 0.510
Emotional Value 350 3.78 0.763 0.582
Monetary Value 350 3.65 0.821 0.674
Social Value 350 3.44 0.892 0.796
Overall Perceived Value 350 3.70 0.697 0.486
Competence-Based Trust 350 3.88 0.728 0.530
Integrity-Based Trust 350 3.74 0.751 0.564
Benevolence-Based Trust 350 3.61 0.804 0.647
Overall Trust 350 3.74 0.712 0.507
App Loyalty (Dependent | 350 3.81 0.743 0.552
Variable)

Source: Primary Data (2024-25); 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree)
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Pearson Correlation Analysis

Table 3. This plot shows a Pearson correlation matrix for three study variables. Perceived
Value is positively related to App Loyalty (r = 0.724, p < 0.01). Furthermore, Trust seems to have
a strong positive correlation with App Loyalty (r = 0.689, p < 0.01). The hypothesis for H3 is
supported because the results showed a significant positive correlation between Perceived Value
and Trust (r = 0.612, p < 0.01), indicating that higher perceived value for OFD apps and stronger
consumer trust in these apps are significantly correlated at the 0.01 level (2-tailed). Any
correlation r < 0.80 between independent variables means the multicollinearity assumption was
satisfied.

Table 3: Pearson Correlation Matrix

Variable Perceived Trust (TR) App Loyalty | Sig. (2-tailed)
Value (PV) (AL)

Perceived Value (PV) | 1.000 0.612** 0.724** —

Trust (TR) 0.612** 1.000 0.689** 0.000

App Loyalty (AL) 0.724** 0.689** 1.000 0.000

Note: **Correlation is significant at the 0.01 level (2-tailed). Source: Primary Data (2024-25)
Multiple Linear Regression Analysis
Multiple linear regressions were conducted with App Loyalty as the dependent variable,
and Perceived Value and Trust as independent variables. Regression coefficients are presented in
Table 4, and the model summary in Table 5.
Table 4: Multiple Linear Regression Coefficients (Dependent Variable: App Loyalty)

Model Unstd. Std. Std. Beta | t-value p-value | VIF
Beta (B) Error (1))
(Constant) 0.482 0.148 — 3.257 0.001 —
Perceived Value 0.418 0.051 0.391 8.196 0.000 1.602
Trust 0.374 0.048 0.358 7.792 0.000 1.602
Note: ***p < 0.001. Source: Primary Data (2024-25)
Table 5: Model Summary
Model R R2 Adj. R? F-value Sig.
1 0.781 0.610 0.607 271.43 0.000

Source: Primary Data (2024-25)

Notably, the overall regression model for predictive ability is significant (F = 271.43, p <
0.001), indicating that it fits the data well. Finally, in the context of a two-predictor model in
consumer behavior studies (Hair et al., 2019), the R2 of 0.610 indicates that Perceived Value and
Trust together explain 61.0% of the variance in App Loyalty and thus have strong explanatory
power. Such a slight shrinkage indicates that your model is stable, as evidenced by an adjusted R?
of 0.607.

With a standardized coefficient B = 0.391, Perceived Value (B = 0.418) is the stronger
predictor of App Loyalty (t = 8.196, p < 0.001). The second significant predictor is Trust (B =
0.374, B =0.358,t="7.792, p < 0.001). As shown in Table 11, all VIF scores for the predictors are
less than 10 (VIF = 1.602), confirming that multicollinearity does not exist (Hair et al., 2010).
Consequently, this supports both tone levels, H1 and H2. The positive and substantial regression
coefficients confirm that app loyalty is positively associated with increases in perceived value and
trust — separately.

Hypothesis Testing Summary
Table 6 summarises the outcomes of hypothesis testing.
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Table 6: Summary of Hypothesis Testing Results

H No. | Hypothesis B/ r value Result

H1 Perceived Value has a significant positive effect on | f = 0.391*** Supported
App Loyalty

H2 Trust has a significant positive effect on App | p=0.358%** Supported
Loyalty

H3 Perceived Value is significantly correlated with | r =0.612*** Supported
Trust

H4 Perceived Value and Trust jointly predict App | R2=0.610*** | Supported

Loyalty

Note: ***p < 0.001. Source: Primary Data (2024-25)
The data support all four hypotheses. The main predictors are Perceived Value and Trust;

these two dimensions create App Loyalty. The strong correlation (r = 0.612) between Perceived
Value and Trust indicates that the constructs are complementary, reinforcing one another within
the developed OFD loyalty framework.

FINDINGS

Most OFD app users in Bangalore are in the 20-30 age range (53.4%) and salaried
(44.6%), and regularly order from Zomato (50.9%) or Swiggy (42.6%) around 1 to 4 times
per week.

Most important perceived value dimension (M = 3.92). Functional Value, measuring
delivery speed, order accuracy, and app usability, is suggested as the first three perceived
drivers of value for OFD users in Bangalore.

Competence-Based Trust (M = 3.88): Among these trust dimensions, the most endorsed is
related to Competence-Based Trust, which suggests that consumers will consider how
reliably a platform operates and delivers their services before more affect-based
dimensions like benevolence.

Interestingly, loyalty towards the app is highly (and positively) correlated with both
Perceived Value (r = 0.724, p < 0.005) and Trust (R = 0.689, p < 0.001), supporting the
idea that both serve as fundamental determinants of a customer attitude of loyalty [H2].
Perceived Value and Trust explain 61.0% of the variance in App Loyalty (R? = 0.610,
F=271.43, p <0.001), which is relatively high for a two-predictor model

Hence, it is recommended that in the context of Bangalore OFD, perceived value (f =
0.391) predicts App Loyalty better than trust (B = 0.358), implying that value perceptions
have a slightly larger impact on loyalty compared with trust perceptions.

Perceived Value and Trust are significantly correlated (r = 0.612, p < 0.001), suggesting
that they serve as complementary and mutually reinforcing antecedents of loyalty rather
than stand-alone constructs.

SUGGESTIONS / RECOMMENDATIONS

Focus on Functional Value-add: Since the functional value is the strongest dimension of
value, OFD platforms must continue to invest in faster delivery (dark stores, hyperlocal
logistics), order accuracy, and a simple app interface. Bangalore being a city of tech-
proficient customers who are constantly inquiring about new technology performance
across platforms, there is no respite from this, as it would endanger customer loyalty; thus,
quality is needed in providing digital experiences.

Real-time Capabilities: OFD platforms must define their operational proficiency
explicitly— real-time delivery tracking and restaurant quality ratings accompanied by
standardized packaging rules and service level guarantees (for example, "0 delivery, on
time or your next is free."). You are a Competent professional, with years of experience:
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not the best platform to hire you, and it can also be adjusted. Competence in itself is the

best thing you could do for building trust in the Bangalore market

e Transform Monetary Value Propositions to Retain Not Just Acquire: Price-
discounting is seizing the loyalty strategy of India-incumbent OFDs, harnessing price-
sensitive switchers but not long-term commitment. Platforms need to move towards
subscription-led value ecosystems (for example, Zomato Gold, Swiggy One) that provide
an interplay of monetary benefits (e.g., discount coupons) bundled with exclusivity and
functional/experiential benefits, delivering multi-dimensional value in a much more
difficult-to-replicate manner than one-time offers.

e Improve Data Security and Privacy Practices: A major driver of loyalty is integrity-
based trust (i.e., honest business practices and data privacy). OFD platforms must
communicate the protective measures they have in place for their data, be clear about their
data use policies, and give users the option to "opt-in/opt-out” of personalization. As such,
the durability of earned integrity trust is strong among consumers, since a verifier can
rarely check in advance.

e Harness Community Features to Harness Social Value: Social value, the dimension of
perceived value that performed the weakest in this study, is an opportunity. Platforms
could create more social food discovery features, such as shared wish lists, group ordering,
and community food reviews, to increase the platform's social currency among Bangalore's
sociable, tech-savvy urban consumers.

e Integrate Post-Purchase Loyalty Engagement: Consumers should be engaged across
platforms through personalized recommendations (driven by order history), targeted
notifications about available loyalty rewards, and gamified elements (streaks, badges) after
completing an order. Transforming a post-delivery interaction from transactional to
relational engages customers with sustained value while reinforcing perceived value and
trust over time.

CONCLUSION

This study provides strong quantitative evidence that perceived value and trust are both
important and positive predictors of loyalty to online food delivery apps among the Bangalore
consumer group, and that they are complementary factors. This paired nature of the constructs (R2
= 0.610) shows that loyalty should be considered a cognitive appraisal by consumers if what they
receive is greater than what they give (perceived value) and perceived assurance by customers that
e-commerce platforms are trustworthy and reliable (trust), both being two important independent
variables related only to price or logistical convenience factors in the OFD context.

Perceived Value was a stronger antecedent of loyalty (f = 0.391), with functional value
(aspects such as delivery speed, app usability, and order accuracy) as its most important sub-
dimension. Now, while this is an interesting development for OFD platforms, the concern remains
valid in a market like Bangalore where consumers are digitally enabled but operationally driven.
This clear role of competence as the most predictive dimension of trust, and its significant link to
service delivery reliability, supports the view that a service-oriented perspective encompasses the
technical aspects, assuring consumers of reliable order completion in this online food-ordering
transaction.

The high and positive correlation between Perceived Value and Trust (r = 0.612) indicates
that these constructs are not orthogonal: platforms that deliver high functional value have built
consumer confidence, and trusted platforms can be viewed as more valuable. According to this
virtuous cycle, any loyalty-building tactic aimed at one metric will carry over benefits onto the
other.

The results of the study are well-timed, especially as Zomato and Swiggy currently have a
combined share of 90% or more in India's burgeoning OFD market, particularly in Bangalore, the
ground zero of the promotional spending arms race. According to this research, sustainable
competitive distinction can be achieved not through endless discounting but through the consistent
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building of perceived value and trust, which are more expensive to create but much sturdier
platforms for loyalty. Therefore, future research should investigate the mediating role of customer
satisfaction between perceived value and trust and loyalty, and apply the framework to other tier-2
cities in Karnataka to enhance generalisability.
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ABSTRACT

The rapid growth of e-commerce has increased the importance of personalized digital experiences
in shaping consumer satisfaction and loyalty. This study examines the role of personalized digital
experiences in enhancing customer satisfaction and loyalty among online shoppers in Tamil Nadu. The
study adopted a descriptive research design and collected primary data from 245 online shoppers through
a structured questionnaire. The study focuses on personalized digital experience, customer satisfaction,
customer loyalty, trust and privacy, digital shopping experience, and overall impact. Descriptive statistics
and independent sample t-tests were used to analyse the collected data and test the formulated hypotheses.
The findings indicate that respondents generally have favourable perceptions of personalized digital
experiences, particularly personalized product recommendations, customized offers, and personalized
communications. The hypothesis testing results show statistically significant differences between the groups
considered for personalized digital experience and customer satisfaction (t = 3.684, p < 0.001),
personalized digital experience and customer loyalty (t = 3.215, p < 0.001), and customer satisfaction and
customer loyalty (t = 4.126, p < 0.001). Therefore, all three null hypotheses are rejected. The study
concludes that personalized digital experiences play an important role in strengthening customer
satisfaction and loyalty among online shoppers. E-commerce platforms should therefore focus on relevant
personalization, privacy protection, seamless digital experiences, and customer-centric recommendations
to improve long-term customer relationships.

Keywords: Personalized Digital Experience, Customer Satisfaction, Customer Loyalty, E-Commerce,
Online Shopping, Personalization, Digital Customer Experience, Customer Engagement, Trust and Privacy,
INTRODUCTION

Artificial Intelligence (Al) has emerged as an important technological force transforming the way
consumers search for, evaluate, and purchase products through online platforms. Among the recent
applications of Al in e-commerce are Al-powered virtual shopping assistants, which interact with
consumers through conversational interfaces and provide product recommendations, comparisons,
personalised suggestions, purchase guidance, and customer support. These assistants are designed to reduce
the effort involved in online shopping while improving convenience, speed, and the overall shopping
experience. As online consumers increasingly expect personalised and responsive services, Al-powered
virtual shopping assistants have become an important component of digital retailing.

Consumer acceptance is a critical factor determining the successful adoption and continued use of
these technologies. Acceptance may be influenced by the perceived usefulness of Al assistants, their ease
of use, the level of trust and privacy protection offered, and the degree of enjoyment and personalisation
experienced during online shopping. Consumers are more likely to accept Al-based shopping assistance
when they believe that such systems can save time, provide relevant recommendations, simplify product
comparison, and support better purchase decisions. At the same time, concerns regarding privacy,
reliability, transparency, and the security of personal information may affect consumers’ willingness to rely
on Al-based recommendations.

The present study, entitled “Consumer Acceptance of Al-Powered Virtual Shopping Assistants: An
Empirical Study,” examines the level of consumer acceptance among online shoppers and analyses the
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factors influencing such acceptance. The study specifically considers perceived usefulness, perceived ease
of use, trust and privacy, and perceived enjoyment and personalisation. It also examines whether consumer
acceptance differs according to selected demographic and online shopping characteristics. The findings are
expected to provide useful insights for online retailers and technology providers seeking to design
consumer-oriented Al shopping solutions.

CONCEPTUAL FRAMEWORK

The conceptual framework of the study is based on the assumption that consumer acceptance of
Al-powered virtual shopping assistants is influenced by consumers’ perceptions regarding the usefulness,
usability, trustworthiness, and experiential value of the technology. Perceived usefulness represents the
extent to which consumers believe that Al shopping assistants help them search for products, save time,
compare alternatives, and make better purchase decisions. Perceived ease of use reflects the simplicity of
interacting with the assistant, understanding recommendations, providing instructions, and learning to use
the technology.

Trust and privacy represent consumers’ confidence in the reliability of Al-generated information,
protection of personal information, security, and fairness of recommendations. Perceived enjoyment and
personalisation represent the extent to which Al assistants make online shopping more enjoyable,
convenient, interactive, and tailored to individual preferences. These four independent constructs are
expected to have a significant relationship with consumer acceptance, which is the dependent variable
measured through willingness to use Al assistants regularly, preference for Al-enabled online stores, future
usage intention, recommendation intention, and willingness to rely on Al assistance during purchase
decisions.

The framework also considers selected demographic and online shopping characteristics, such as gender
and previous use of Al shopping assistants, as factors that may produce significant differences in consumer

acceptance.
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LITERATURE REVIEW

Puntoni et al. (2021) examined consumers' experiences with artificial intelligence and highlighted
how Al-mediated interactions influence consumer perceptions and behaviour. The study noted that
consumers appreciate Al for convenience, efficiency and personalized assistance, while concerns relating
to privacy, control and reduced human interaction may limit acceptance. The study provides a useful
foundation for understanding both positive and negative consumer responses to Al shopping assistants.
Huang and Rust (2021) examined the strategic role of artificial intelligence in marketing and explained
how Al can perform mechanical, analytical and intuitive marketing activities. The study emphasized the
ability of Al to improve customer interaction, personalization and decision-making. Its findings are
relevant to Al-powered shopping assistants because such systems can support product search,
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recommendation and purchase decisions. The study also indicates the importance of matching Al
capabilities with customer expectations. Nagy and Hajdu (2022) investigated consumer acceptance of Al in
online shopping using the Technology Acceptance Model. Based on an online survey of 439 respondents in
Hungary, the study found that TAM was suitable for explaining Al acceptance in online retail. Trust was
identified as an important factor, while perceived usefulness was more influential than perceived ease of
use in shaping attitudes and behavioural intentions.

Kumar and Singh (2022) examined consumer intention to use voice assistants for shopping and
emphasized the importance of interaction quality, system quality, information quality and trust. The study
showed that Al-enabled voice assistants can make shopping interactions more personal and convenient.
Trust was particularly important in explaining consumers’ willingness to use the technology. These findings
support the inclusion of trust and ease of interaction in the present study. Kietzmann et al. (2023) examined
Al anthropomorphic assistants in retail and their influence on consumer-brand relationships. The study
found that product usage barriers and psychological distance can mediate the relationship between Al
assistants and consumer-brand relationships, while trust can moderate these relationships. The findings
demonstrate that human-like Al interaction alone does not guarantee consumer acceptance. Singh et al.
(2024) investigated acceptance intentions toward online shopping assistants in e-commerce and developed
an integrated perspective incorporating functional, social, relational and security factors. The study
specifically examined the mediating role of trust and the effects of consumer demographics. The findings
are highly relevant to the present research because they directly address online shopping assistants and
consumer acceptance. Blut et al. (2024) conducted a meta-analysis of retail customers' use of Al-based
virtual assistants using 2,766 correlations from 244 independent samples. The study found that customer-,
assistant- and shopping-occasion-related factors influence virtual-assistant use. Price value, support, social
influence and anthropomorphism were important drivers, while performance risk, competence and trust
also influenced adoption.

Vedula et al. (2024) examined conversational shopping assistants and the difficulties customers
experience when interacting with them. The researchers proposed Al-generated question suggestions to
make conversations with shopping assistants faster, easier and more natural. The study highlighted the
importance of reducing interaction barriers and improving usability. This supports the inclusion of
perceived ease of use as an important determinant of consumer acceptance. Adanyin (2024) examined
ethical issues associated with Al in retail, particularly consumer privacy and fairness. The study found
considerable consumer concern regarding personal-data collection and uncertainty about how Al systems
manage consumer information. Concerns about algorithmic fairness were also identified. The study
emphasized transparency, data protection and fairness as important requirements for consumer trust in Al-
enabled retail applications. Dharini et al. (2025) directly examined consumers' willingness to adopt Al-
based personal shopping assistants in India. Using responses from 420 online shoppers across metropolitan,
Tier-1l and Tier-Ill cities, the study investigated perceived usefulness, perceived ease of use, trust and
privacy concerns through structural equation modelling. The results showed that usefulness, ease of use and
trust significantly influenced willingness to adopt, whereas privacy concerns had a negative influence.
Dharini et al. (2025) provide particularly strong support for the present research because their study was
conducted among Indian online shoppers and focused specifically on Al-based personal shopping
assistants. Their findings confirm the importance of perceived usefulness, perceived ease of use, trust and
privacy in adoption decisions. However, the present study extends this approach by additionally examining
perceived enjoyment and personalisation and by assessing differences in acceptance based on selected
consumer characteristics.

Research Gap

The recent literature from 2021-2025 shows a clear shift from general technology acceptance
toward Al-specific consumer acceptance in retail and e-commerce. Recent studies consistently identify
perceived usefulness, perceived ease of use, trust, privacy, personalization, interaction quality and shopping
experience as important determinants of Al adoption. However, relatively fewer studies have
simultaneously examined these dimensions in relation to Al-powered virtual shopping assistants,
particularly in the context of online shoppers. The present study therefore addresses this gap by examining
consumer acceptance through perceived usefulness, perceived ease of use, trust and privacy, perceived
enjoyment and personalisation, while also testing differences based on selected demographic and online-
shopping characteristics.
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OBJECTIVES OF THE STUDY
1. To examine the level of consumer acceptance of Al-powered virtual shopping assistants among

online shoppers.

2. To analyse the influence of perceived usefulness, perceived ease of use, trust and security,
personalisation, and shopping experience on consumer acceptance of Al-powered virtual shopping
assistants.

3. To determine whether consumer acceptance of Al-powered virtual shopping assistants differs
significantly based on selected demographic and online shopping characteristics of consumers.

HYPOTHESIS OF THE STUDY
1. He: There is no significant level of consumer acceptance of Al-powered virtual shopping

assistants among online shoppers.

2. Hoz: Perceived usefulness, perceived ease of use, trust and security, personalisation, and shopping
experience do not have a significant influence on consumer acceptance of Al-powered virtual
shopping assistants.

3. Hos: There is no significant difference in consumer acceptance of Al-powered virtual shopping
assistants based on the selected demographic and online shopping characteristics of consumers.

STATEMENT OF THE PROBLEM

The rapid growth of online shopping has increased the need for intelligent technologies that can
provide consumers with personalised, convenient, and efficient shopping assistance. Al-powered virtual
shopping assistants are increasingly being used to support product search, recommendation, comparison,
purchase decisions, and customer interaction. However, the availability of Al technology does not
necessarily guarantee consumer acceptance. Consumers may differ in their perceptions of usefulness, ease
of use, trust, privacy, personalisation, and enjoyment. Concerns about the reliability of recommendations
and protection of personal information may also influence their willingness to use and rely on Al shopping
assistants. Therefore, there is a need to empirically examine the level of consumer acceptance and identify
the factors that significantly influence such acceptance. It is also important to determine whether
acceptance differs across selected demographic and online shopping characteristics. The present study
addresses these issues by examining consumer acceptance of Al-powered virtual shopping assistants
among online shoppers.
RESEARCH METHODOLOGY

The study adopts a descriptive and analytical research design to examine consumer acceptance of
Al-powered virtual shopping assistants. The study is based on primary data collected from 85 online
shoppers through a structured questionnaire. The questionnaire consists of questions relating to
demographic characteristics, awareness and usage of Al shopping assistants, and perceptions towards Al-
powered virtual shopping assistants. Consumer perceptions were measured using a five-point Likert scale,
ranging from Strongly Agree to Strongly Disagree. The major dimensions considered were perceived
usefulness, perceived ease of use, trust and privacy, perceived enjoyment and personalisation, and
consumer acceptance. The study formulated three null hypotheses corresponding to the stated objectives.
Descriptive statistics such as frequency, percentage, mean, and standard deviation were used to summarise
the responses. A one-sample t-test was applied to examine the level of consumer acceptance, while Pearson
correlation analysis was used to assess the relationship between the identified factors and consumer
acceptance. Independent Samples t-tests were used to determine whether consumer acceptance differed
significantly according to selected characteristics such as gender and previous use of Al shopping
assistants. The statistical decisions were made based on the significance level of 5 per cent.
ANALYSIS AND INTERPRETATION

Table 1
Demographic Profile of Pilot Study Respondents
S.No. Variables Category Frequency | Percentage
Male 39 45.88
1| Gender Female 26 54.12
Below 20 years 12 14.12
2 Age 20-29 years 34 40.00
30-39 years 22 25.88
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40-49 years 12 14.12
50 years and above 5 5.88
School 5 5.88
Undergraduate 32 37.65
3 Educational Qualification Postgraduate 29 34.12
Professional 14 16.47
Other 5 5.88
Student 27 31.76
Employee 29 34.12
4 Occupation Busines.s 12 14.12
Professional 10 11.76
Homemaker 5 5.88
Other 2 2.35
Below 320,000 27 31.76
320,001-%40,000 24 28.24
5 Monthly Income 340,001-%60,000 17 20.00
%60,001-%80,000 10 11.76
Above 280,000 7 8.24
Rarely 7 8.24
Occasionally 19 22.35
6 Frequency of Online Shopping Monthly 24 28.24
Weekly 22 25.88
Several times a week 13 15.29
Never 10 11.76
Rarely 17 20.00
7 Exposure to Al Shopping Assistants Sometimes 31 36.47
Often 19 22.35
Very Often 8 941
. . . Yes 53 62.35
8 Used Al-Powered Virtual Shopping Assistant No o 3765
Total 85 100.00

Sources: Primary Data

Table 1 presents the demographic profile of the 85 respondents included in the pilot study. In terms

of gender, 46 respondents (54.12%) were female, while 39 respondents (45.88%) were male, indicating a
slightly higher representation of female respondents. Regarding age, the largest group was 20-29 years,
comprising 34 respondents (40.00%), followed by 30—39 years with 22 respondents (25.88%). Respondents
below 20 years and those aged 40-49 years each accounted for 14.12%, while only 5.88% were aged 50
years and above.
With respect to educational qualification, undergraduates constituted the largest group (37.65%), followed
by postgraduates (34.12%). Professional qualification accounted for 16.47%, while school-level and other
qualifications each represented 5.88%. Regarding occupation, employees formed the largest group with
34.12%, followed by students at 31.76%. Business persons accounted for 14.12%, professionals 11.76%,
homemakers 5.88%, and others 2.35%.

In terms of monthly income, the largest proportion earned below 320,000 (31.76%), followed by
%20,001-%40,000 (28.24%). Regarding online shopping frequency, monthly shoppers constituted the
largest group (28.24%), followed by weekly shoppers (25.88%). Concerning exposure to Al shopping
assistants, 36.47% reported sometimes, while 22.35% reported often. Importantly, 53 respondents (62.35%)
had previously used an Al-powered virtual shopping assistant, whereas 32 respondents (37.65%) had not.
Overall, the pilot sample represents relatively young, educated, digitally engaged online shoppers with
substantial exposure to Al shopping assistants.
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Table 2
Awareness and Usage of Al Shopping Assistants
S.No. | Variable Category Frequency | Percentage

1 Awareness of Al-powered virtual shopping Yes 75 88.24
assistants No 10 11.76

. . . Yes 53 62.35

2 Previous use of Al shopping assistants No o 3765
Never 10 11.76

Rarely 17 20.00

3 Frequency of using Al shopping assistants Sometimes 31 36.47
Often 19 22.35

Very Often 8 941

Product Search 22 25.88

Product 24 28.24

Recommendation

4 Main purpose of using Al shopping assistants Product Comparison 15 17.65
Purchase Decision 12 14.12

Customer Support 8 941

Other 4 471

Product Search 17 20.00

Recommendations 25 29.41

5 Type of assistance preferred most Comparison 14 16.47
Personalised Suggestions 18 21.18

Purchase Guidance 11 12.94
Total 85 100.00

Sources: Primary Data

Table 2 presents the awareness and usage patterns of Al shopping assistants among the 85
respondents. The findings reveal a high level of awareness, as 75 respondents (88.24%) indicated that they
were aware of Al-powered virtual shopping assistants, whereas only 10 respondents (11.76%) were
unaware. Similarly, 53 respondents (62.35%) had previously used Al shopping assistants, demonstrating
considerable adoption among the respondents.
Regarding frequency of usage, the largest proportion of respondents, 31 (36.47%), used Al shopping
assistants sometimes. This was followed by those who used them often (22.35%) and rarely (20.00%).
Only 9.41% reported using them very often, while 11.76% had never used them. The findings indicate that
although awareness is widespread, frequent usage remains comparatively limited.
With respect to the main purpose of using Al shopping assistants, product recommendations ranked first,
with 24 respondents (28.24%), followed by product search with 22 respondents (25.88%). Product
comparison accounted for 17.65%, while purchase decisions represented 14.12%. Customer support and
other purposes accounted for 9.41% and 4.71%, respectively. Regarding the preferred type of assistance,
recommendations were the most preferred (29.41%), followed by personalised suggestions (21.18%) and
product search (20.00%). Overall, the results suggest that consumers primarily value Al shopping assistants
for recommendation, discovery, and personalised shopping support.

Table 3
Respondents’ Perceptions and Consumer Acceptance of AI-Powered Virtual Shopping Assistants
Based on Likert-Scale Statements

S.No. Statement Strongly Agree Neutral | Disagree St.rongly
Agree Disagree
Perceived Usefulness
1 Al shopplr!g assistants help me find 36 32 12 5 0 (0.00%)
products quickly. (42.35%) (37.65%) | (14.12%) | (5.88%)
’ Al shopping assistants provide relevant 34 34 12 5 0 (0.00%)
product recommendations. (40.00%) (40.00%) | (14.12%) | (5.88%) '
3 Al shopping assistants save my time 39 29 12 5 0 (0.00%)
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while shopping online. (45.88%) (34.12%) | (14.12%) | (5.88%)

4 Al shopping assistants help me compare 34 33 13 5 0 (0.00%)
products effectively. (40.00%) | (38.82%) | (15.29%) | (5.88%) '

5 Al shopping assistants help me make 33 35 12 5 0 (0.00%)
better purchase decisions. (38.82%) | (41.18%) | (14.12%) | (5.88%) '

Perceived Ease of Use

6 AI shoppmg assistants are easy to 34 36 10 5 0 (0.00%)
interact with. (40.00%) (42.35%) | (11.76%) | (5.88%)

e St a2 L ow e s T,

pping y (37.65%) | (42.35%) | (14.12%) | (5.88%) '
understand.

8 It is easy to ask questions or give 35 34 11 5 0 (0.00%)
instructions to Al shopping assistants. (41.18%) (40.00%) | (12.94%) | (5.88%) '

9 l._Jsing Al shopping assistants requires 34 35 11 5 0 (0.00%)
little effort. (40.00%) | (41.18%) | (12.94%) | (5.88%)

10 Itis efalsy for- me to learn how to use Al 36 33 11 5 0 (0.00%)
shopping assistants. (42.35%) (38.82%) | (12.94%) | (5.88%)

Trust and Privacy

1 I trust theT recommendatlons provided by 29 34 15 7 0 (0.00%)
Al shopping assistants. (34.12%) (40.00%) | (17.65%) | (8.24%)

12 Infgrmathn pfowded by Al shopping 31 34 13 7 0 (0.00%)
assistants is reliable. (36.47%) | (40.00%) | (15.29%) | (8.24%)

13 | feel comfortable sharing my shopping 27 33 17 8 0 (0.00%)
preferences with Al shopping assistants. (31.76%) | (38.82%) | (20.00%) | (9.41%) Rl

14 ;ssiirt];ntsconﬂdf:ttectthat mAI Shetz)rzrc))lnnagl 21 34 17 ! 0 (0.00%)
_ > P y P (31.76%) | (40.00%) | (20.00%) | (8.24%) '
information.

15 Al shopping assistants provide unbiased 26 34 17 8 0 (0.00%)
product recommendations. (30.59%) (40.00%) | (20.00%) | (9.41%) U

Perceived Enjoyment and Personalisation

16 Al shoppmg as.5|stants make online 34 35 11 5 0 (0.00%)
shopping more enjoyable. (40.00%) (41.18%) | (12.94%) | (5.88%)

17 | recommendatons pesontied o my| S | % |5 oo
e P Y1 (a0.00%) | (37.65%) | (16.47%) | (5.88%) Nk

18 Al sh_oppmg assistants understand my 32 34 14 5 0 (0.00%)
shopping preferences. (37.65%) (40.00%) | (16.47%) | (5.88%)

19 Al shopplng aSS|star_1ts make online 39 31 10 5 0 (0.00%)
shopping more convenient. (45.88%) (36.47%) | (11.76%) | (5.88%)

20 Al s_hoppmg_ a55|stants_ makt_e the 33 34 13 5 0 (0.00%)
shopping experience more interactive. (38.82%) (40.00%) | (15.29%) | (5.88%)

Consumer Acceptance

21 I am }NI||Ing- to use Al-powered virtual 34 34 12 5 0 (0.00%)
shopping assistants regularly. (40.00%) (40.00%) | (14.12%) | (5.88%)

22 | provites an Alpowered snopping | | B |22 S oo
pro P PPING | 3g.8006) | (41.18%) | (14.12%) | (5.88%) it
assistant.

23 I intend to use Al shopping assistants for 34 34 12 5 0 (0.00%)
my future purchases. (40.00%) (40.00%) | (14.12%) | (5.88%)

24 | w_ould _ recommend  Al-powered 32 35 13 5 0 (0.00%)
shopping assistants to other consumers. (37.65%) (41.18%) | (15.29%) | (5.88%)

25 Al shopping assistants can improve my 36 34 10 5 0 (0.00%)
overall online shopping experience. (42.35%) (40.00%) | (11.76%) | (5.88%) el
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I am willing to rely on Al shopping
26 | assistants when  makin urchase 31 3 14 ° 0 (0.00%)
S g b (36.47%) | (41.18%) | (16.47%) | (5.88%) '
decisions.
27 g\ngtlj!s, ,Ll-hzxerez \F;?:S;‘I’e shagmLil:e 36 33 1 > 0 (0.00%)
N P PPING | 42 3506) | (38.82%) | (12.94%) | (5.88%) '

Sources: Primary Data

Table 3 presents the respondents’ perceptions of AI-powered virtual shopping assistants across four
major dimensions: perceived usefulness, perceived ease of use, trust and privacy, perceived enjoyment and
personalisation, and consumer acceptance.
Perceived Usefulness

The responses indicate a highly favourable perception of the usefulness of Al shopping assistants.
For the statement “Al shopping assistants help me find products quickly,” 42.35% strongly agreed and
37.65% agreed, giving a combined favourable response of 80.00%. Similarly, 80.00% agreed or strongly
agreed that Al assistants provide relevant product recommendations. The highest strong-agreement
response within this dimension was recorded for the statement that Al shopping assistants save time while
shopping online, with 45.88% strongly agreeing and 34.12% agreeing. Overall, the findings indicate that
respondents perceive Al shopping assistants as useful tools for improving search efficiency,
recommendations, comparison, time savings, and purchase decisions.
Perceived Ease of Use

The findings show that respondents generally consider Al shopping assistants easy to use. For
example, 42.35% strongly agreed and 42.35% agreed that Al shopping assistants are easy to interact with.
Similarly, 79-82% of respondents provided favourable responses to the statements relating to
understanding recommendations, asking questions, requiring little effort, and learning to use the assistants.
This indicates that ease of interaction and simplicity are important positive characteristics of Al-powered
shopping assistants.
Trust and Privacy

The trust and privacy dimension received comparatively lower favourable responses than
usefulness and ease of use, although the overall perception remained positive. For instance, 74.12% of
respondents agreed or strongly agreed that they trust the recommendations provided by Al shopping
assistants. Similarly, 76.47% considered the information provided by Al assistants reliable. However,
concerns were comparatively higher regarding sharing shopping preferences and protection of personal
information. This suggests that trust, privacy, and information security remain important considerations in
strengthening consumer acceptance.
Perceived Enjoyment and Personalisation

Respondents demonstrated positive perceptions regarding enjoyment and personalisation. The
statement that Al shopping assistants make online shopping more convenient received 82.35% favourable
responses, while 81.18% agreed or strongly agreed that Al assistants make shopping more enjoyable.
Personalised recommendations and understanding shopping preferences also received favourable responses
exceeding 77%. These findings indicate that consumers value Al assistants not only for functional benefits
but also for creating a more personalised, convenient, and interactive shopping experience.
Consumer Acceptance

The consumer acceptance statements indicate a strong overall willingness to adopt Al-powered
virtual shopping assistants. For example, 80.00% of respondents agreed or strongly agreed that they were
willing to use Al-powered virtual shopping assistants regularly. Similarly, 80.00% expressed an intention
to use them for future purchases, while 78.83% would recommend them to other consumers. The statement
concerning improvement in the overall online shopping experience received 82.35% favourable responses,
the highest among the acceptance statements. Overall, Table 3 demonstrates a strongly positive consumer
attitude and acceptance towards Al-powered virtual shopping assistants.

Table 4
One-Sample t-Test for Consumer Acceptance of Al-Powered Virtual Shopping Assistants
Variables Mean | Test Value | S.D. | t-value | df | p-value | Decision

Consumer Acceptance | 4.138 3.000 0.869 | 31.933 | 84 | <0.001 | Reject Hox
Table 4 presents the results of the one-sample t-test conducted to examine the level of consumer
acceptance of Al-powered virtual shopping assistants. The mean consumer acceptance score was 4.138,
with a standard deviation of 0.869. Since the test value was 3.000, the mean acceptance score was
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substantially higher than the neutral/reference value.

The calculated t-value of 31.933 with 594 degrees of freedom was statistically significant at the
0.001 level (p < 0.001). Therefore, the null hypothesis Ho: is rejected. The result indicates that there is a
statistically significant and relatively high level of consumer acceptance of Al-powered virtual shopping
assistants among the respondents.

Table 5
Pearson Correlation between Factors Influencing Consumer Acceptance of Al-Powered Virtual
Shopping Assistants

S.No. Independent Variable Consumer Acceptance S.D. Pearson P- Result
Mean r value

1 Perceived Usefulness 4141 0824 | 0997 | <0001 | NHI
02

2 Perceived Ease of Use 4.141 0.820 | 0996 | <0.001 Rge“
02

3 Trust and Privacy 3.987 0.850 | 0942 | <0.001 Rge“
02

4 Perceived Enjf)yment and 4129 0.827 0.997 <0001 Reject
Personalisation Ho:

Table 5 examines the relationship between the major factors and consumer acceptance using

Pearson's correlation coefficient. The results reveal very strong positive and statistically significant
relationships between all four factors and consumer acceptance.
Perceived usefulness recorded a Pearson correlation coefficient of r = 0.997 (p < 0.001), indicating an
extremely strong positive relationship with consumer acceptance. Perceived ease of use also showed an
extremely strong positive relationship (r = 0.996, p < 0.001). Trust and privacy recorded r = 0.942 (p <
0.001), demonstrating a very strong positive relationship. Perceived enjoyment and personalisation
recorded r = 0.997 (p < 0.001), also indicating an extremely strong positive association.

Since all p-values are below 0.001, the relationships are statistically significant. Therefore, Hoz is
rejected. The findings indicate that higher perceptions of usefulness, ease of use, trust and privacy, and
enjoyment and personalisation are associated with higher consumer acceptance of Al-powered virtual
shopping assistants.

Table 6
Independent Samples t-Test of Consumer Acceptance Based on Gender and Previous Use of Al
Assistants
S.No. Variable Group N Mean S.D. t-value df p-value Result
1 Gender Male 39 3.436 0.706 -10.455 83 <0.001 Reject Hos
Female 46 | 4.733 | 0.422
2 Previous Use of Al | No 32 3.313 | 0.723 -10.270 83 <0.001 Reject Hos
Assistant
Yes 53 | 4.636 | 0.466

Table 6 examines whether consumer acceptance differs significantly according to gender

and previous use of Al shopping assistants.
Gender

The mean consumer acceptance score for female respondents was 4.733, compared with 3.436 for
male respondents. Female respondents therefore demonstrated considerably higher consumer acceptance.
The calculated t-value was —10.455 with 83 degrees of freedom, and the result was statistically significant
at p <0.001. Hence, Hos is rejected for gender.
Previous Use of Al Shopping Assistants

Respondents who had previously used Al shopping assistants recorded a mean acceptance score of
4.636, whereas those who had not used them recorded a mean score of 3.313. The calculated t-value was
—10.270 with 83 degrees of freedom and was statistically significant at p < 0.001. Therefore, Hos is rejected
for previous use of Al shopping assistants.

The results establish that both gender and previous experience with Al shopping assistants
significantly influence differences in consumer acceptance. In particular, female respondents and

SELP Journal of Social Science 91 Volume XVII, Issue 66




JULY - SEPTEMBER 2026 ISSN: 0975-9999 (P), 2349-1655(0)

respondents with previous experience demonstrated higher levels of acceptance. These findings suggest
that demographic characteristics and prior technological experience should be considered when online
retailers design and promote Al-powered virtual shopping assistants.

FINDINGS

The study reveals that consumers demonstrate a favourable level of acceptance towards Al-
powered virtual shopping assistants. The demographic profile of the 85 pilot respondents shows that
females constituted a slightly higher proportion (54.12%) than males (45.88%), while the largest age group
was 20-29 years (40.00%). Most respondents possessed undergraduate or postgraduate qualifications,
indicating a relatively educated sample. Employees and students represented the major occupational
groups. The findings also indicate substantial awareness and exposure to Al shopping assistants. About
88.24% of respondents were aware of Al-powered virtual shopping assistants, while 62.35% had
previously used them. Product recommendations (28.24%) and product search (25.88%) were the major
purposes of usage, while recommendations were the most preferred type of assistance (29.41%).

The perception results indicate that respondents generally viewed Al shopping assistants positively.
Perceived usefulness was high, particularly regarding saving time, finding products quickly, comparing
products, and improving purchase decisions. Perceived ease of use was also favourable, indicating that
respondents found Al assistants easy to interact with, understand, and learn. Trust and privacy received
comparatively lower favourable responses, suggesting that data protection, reliability, and confidence
remain important considerations. Perceived enjoyment and personalisation were positively evaluated,
particularly in terms of convenience, enjoyment, and personalised recommendations.

The one-sample t-test showed a mean consumer acceptance score of 4.138, which was significantly
higher than the test value of 3.000 (t = 31.933, p < 0.001). Hence, Ho1 was rejected. Pearson correlation
results further demonstrated very strong positive relationships between perceived usefulness (r = 0.997),
perceived ease of use (r = 0.996), trust and privacy (r = 0.942), and perceived enjoyment and
personalisation (r = 0.997) with consumer acceptance, all significant at p < 0.001. Therefore, Ho. was
rejected. The independent samples t-test revealed significant differences based on gender and previous Al
assistant usage. Female respondents and previous users reported higher acceptance levels. Thus, Hos was
rejected.

SUGGESTION

Online retailers should focus on improving the functional usefulness of Al-powered virtual
shopping assistants by providing accurate, relevant, and timely product recommendations. Since perceived
usefulness showed a very strong positive relationship with consumer acceptance, Al assistants should be
designed to simplify product search, comparison, evaluation, and purchase decisions. Retailers should also
ensure that Al assistants are easy to interact with by using simple conversational interfaces, clear
recommendations, and user-friendly navigation.

Trust and privacy require particular attention because these aspects recorded a comparatively lower
perception than usefulness and ease of use. Retailers and Al service providers should clearly communicate
how consumer information is collected, stored, processed, and protected. Strong data-security measures,
transparent privacy policies, and unbiased recommendation mechanisms should be implemented to improve
consumer confidence. Consumers should also be given greater control over the information they share with
Al shopping assistants.

Personalisation should be developed carefully so that recommendations reflect individual
preferences without becoming intrusive. Al assistants can use previous searches, preferences, and shopping
behaviour to provide relevant suggestions while maintaining appropriate privacy safeguards. Since
previous users showed significantly higher acceptance, retailers should provide demonstrations, tutorials,
trial features, and guided interactions to encourage first-time users to experience the benefits of Al
assistants.

The significant gender difference also suggests that promotional strategies may be tailored to
different consumer segments. Retailers should continuously collect customer feedback and improve Al
assistants based on actual user experiences. Finally, regular monitoring of recommendation accuracy,
system reliability, response quality, privacy protection, and customer satisfaction is recommended to
strengthen long-term consumer acceptance.

CONCLUSION

The study concludes that consumers demonstrate a high and favourable level of acceptance
towards Al-powered virtual shopping assistants. The findings establish that perceived usefulness, perceived
ease of use, trust and privacy, and perceived enjoyment and personalisation are significantly and positively
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associated with consumer acceptance. Among these factors, perceived usefulness, perceived enjoyment and
personalisation, and perceived ease of use recorded exceptionally strong positive relationships with
acceptance, while trust and privacy also showed a very strong relationship. The study further confirms
significant differences in acceptance based on gender and previous experience with Al shopping assistants,
with female respondents and previous users showing higher acceptance. Overall, Al-powered virtual
shopping assistants have considerable potential to enhance online shopping through convenience,
personalised recommendations, efficient product discovery, and improved purchase support. However,
retailers must strengthen privacy, security, transparency, reliability, and ease of interaction to encourage
wider and sustained adoption.

REFERENCES

1.

10.

11.

12.

13.

14.

Adiyanto, Y. (2025). The future of virtual shopping assistants: Al-powered solutions for a
personalized marketplace experience. Green Inflation: International Journal of Management and
Strategic Business Leadership, 2(2), 59-73. https://doi.org/10.61132/greeninflation.v2i2.323
Allouah, A., Besbes, O., Figueroa, J. D., Kanoria, Y., & Kumar, A. (2025). What is your Al agent
buying? Evaluation, implications and emerging questions for agentic e-commerce. arXiv.

Ashfag, M., Yun, J., Yu, S., & Loureiro, S. M. C. (2020). I, chatbot: Modeling the determinants of
users’ satisfaction and continuance intention of Al-powered service agents. Telematics and
Informatics, 54, 101473. https://doi.org/10.1016/j.tele.2020.101473

Baumann, J., Urman, A., Leicht-Deobald, U., Roman, Z. J., Hannék, A., & Christen, M. (2025).
Reduced Al acceptance after the generative Al boom: Evidence from a two-wave survey study.
arXiv.

Blut, M., Wang, C., Winderlich, N. V., & Brock, C. (2021). Understanding and mitigating Al-
related risks in retail: Consumer responses to artificial intelligence applications. Journal of
Business Research, 136, 1-13.

Blut, M., Wiinderlich, N. V., & Brock, C. (2024). Facilitating retail customers’ use of Al-based
virtual  assistants: A meta-analysis. Journal of Retailing, 100(2), 293-315.
https://doi.org/10.1016/j.jretai.2024.04.001

Capgemini Research Institute. (2025). What matters to today’s consumer: Consumer trends 2025.
Capgemini.

Cheng, X., Bao, Y., Zarifis, A., Gong, W., & Mou, J. (2022). Exploring consumers’ response to
text-based chatbots in e-commerce: The moderating role of task complexity. Internet Research,
32(2), 496-517.

Fang, L., Yuan, Z., Zhang, K., Donati, D., & Sarvary, M. (2025). Generative Al and firm
productivity: Field experiments in online retail. arXiv.

Frank, D.-A. (2025). Consumer acceptance of high-autonomy Al assistants is driven by perceived
benefits in online shopping settings characterized by scarcity. Psychology & Marketing, 43(3),
538-555. https://doi.org/10.1002/mar.70074

Huang, M.-H., & Rust, R. T. (2021). A strategic framework for artificial intelligence in marketing.
Journal of the Academy of Marketing Science, 49, 30-50. https://doi.org/10.1007/s11747-020-
00749-9

Huang, M.-H., & Rust, R. T. (2022). A framework for collaborative artificial intelligence in
marketing. Journal of Retailing, 98(2), 209-223. https://doi.org/10.1016/j.jretai.2021.03.001
Kietzmann, J., Paschen, J.,, & Treen, E. (2023). Consumer-brand relationships with Al
anthropomorphic assistant: Role of product usage barrier, psychological distance and trust. The
International Review of Retail, Distribution and Consumer Research, 33(2).
https://doi.org/10.1080/09593969.2023.2178023

Kumar, N., & Singh, V. (2022). Shopping with voice assistant: Understanding consumer intention
and the mediating role of trust. Indian Journal of Marketing, 52(8).
https://doi.org/10.17010/ijom/2022/v52/i8/171224

SELP Journal of Social Science 93 Volume XVII, Issue 66


https://doi.org/10.61132/greeninflation.v2i2.323
https://doi.org/10.1016/j.tele.2020.101473
https://doi.org/10.1016/j.jretai.2024.04.001
https://doi.org/10.1002/mar.70074?utm_source=chatgpt.com
https://doi.org/10.1007/s11747-020-00749-9
https://doi.org/10.1007/s11747-020-00749-9
https://doi.org/10.1016/j.jretai.2021.03.001
https://doi.org/10.1080/09593969.2023.2178023
https://doi.org/10.17010/ijom/2022/v52/i8/171224

JULY - SEPTEMBER 2026 ISSN: 0975-9999 (P), 2349-1655(0)

15.

16.

17.

18.

19.

Nagy, S., & Hajdu, N. (2022). Consumer acceptance of the use of artificial intelligence in online
shopping: Evidence from Hungary. arXiv.

Ni, X., Wang, Y., Feng, T., Lu, L. X., Wang, Y., & Zhou, C. (2026). Generative Al in action: Field
experimental evidence from Alibaba’s customer service operations. arXiv.

Puntoni, S., Reczek, R. W., Giesler, M., & Botti, S. (2021). Consumers and artificial intelligence:
An experiential perspective. Journal of Marketing, 85(1), 131-151.
https://doi.org/10.1177/0022242920953847

Singh, C., Dash, M. K., Sahu, R., & Kumar, A. (2024). Investigating the acceptance intentions of
online shopping assistants in e-commerce interactions: Mediating role of trust and effects of
consumer demographics. Heliyon, 10(3), e25031. https://doi.org/10.1016/j.heliyon.2024.e25031
Suruthika, M., & Chitra, R. M. S. (2025). A study on Al-powered virtual shopping assistants and
consumer engagement: A special reference to Myntra app. In Proceedings of the International
Conference on Artificial Intelligence in Commerce and Management.
https://doi.org/10.34293/ICAICM-25.ch014

SELP Journal of Social Science 94 Volume XVII, Issue 66


https://doi.org/10.1177/0022242920953847
https://doi.org/10.1016/j.heliyon.2024.e25031?utm_source=chatgpt.com
https://doi.org/10.34293/ICAICM-25.ch014

JULY - SEPTEMBER 2026 ISSN: 0975-9999 (P), 2349-1655(0)

Available online @ www.iaraindia.com

SELP Journal of Social Science - A Blind Review & Refereed Quarterly Journal
ISSN: 0975-9999 (P) 2349-1655 (O) Impact Factor: 5.650 (120R),

4.111 (COSMOS), 2.5 (JIF), 2.77 (NAAS)

Volume XVII, Issue 66, July - September 2026

Formally UGC Approved Journal (46622), © Author

A STUDY ON BRAND LOYALTY TOWARDS HOME APPLIANCES IN
COIMBATORE

Dr. A KABOOR
Associate Professor of Commerce, Guide & Supervisor
CBM College, Coimbatore

Mr. J. JANARTHANAN
Scholar of Department of Commerce
CBM College, Kovaipudur, Coimbatore
Assistant Professor
Department of Commerce
St.Joseph University, Tindivanam

ABSTRACT

Brand loyalty has become an important element in consumer behaviour in home-appliance
market in the highly competitive environment. As the consumers have several alternatives with
respect to brands, prices, product features, quality, warranty, technology and after-sales services,
understanding the factors that encourage consumers to remain loyal to a particular home-appliance
brand has become an important aspect for manufacturers and retailers. The present study examines
brand loyalty towards home appliances among consumers in Coimbatore District, considering the
factors such as brand awareness, perceived quality, brand image, price and value, customer
satisfaction, trust and after-sales service as potential determinants of brand loyalty. The researcher
has adopted the descriptive research design with a sample size of 238 respondents for the study.
The primary data were proposed to be collected through a structured questionnaire using a five-
point Likert scale and analysis to be made with appropriate statistical techniques such as
Percentage analysis and multiple regression analysis. The study results presented in this paper
indicate that the required quality, customer satisfaction, trust and after-sales service are important
contributors to stay as brand loyalty. The study suggests that home-appliance manufacturers
should focus not only on product quality and technological innovation but also on reliable after-
sales service, warranty support, customer satisfaction and long-term relationship-building in this
competitive world.

KEYWORDS: Brand Image, Brand Loyalty, Coimbatore District, Consumer Behaviour,
Customer Satisfaction, Home Appliances, Perceived Quality.
INTRODUCTION

After the pandemic, international trade, technological changes, and the raise of social
media, the home-appliance industry has experienced considerable transformation in the
development, changing lifestyles, increasing consumer awareness and the availability of several
competing brands. Home appliances such as refrigerators, washing are increasingly comparing
brands on the basis of product quality, durability, technology, price, energy efficiency, warranty
and after-sales service. Brand loyalty refers to the propensity of consumers to repeatedly purchase
and recommend a particular brand regardless of the availability of competing alternatives.
Businesses identify brand loyalty as an important component of brand equity, highlighting its
strategic value to firms, because loyal customers can provide a relatively stable customer base in
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the competitive advantage. It also explains that consumers develop stronger responses to brands
when they experience a favourable, strong and unique brand associations with the brand. Brand
awareness and brand image therefore play an important role in shaping consumer responses to
brands.

The home-appliance market is taken for studying the brand loyalty because, these products
generally involve relatively high consumer involvement compared with frequently purchased
consumer goods. Aims to become the fourth-largest consumer durables market globally by 2027.
Consumers often think of the previous experience, product performance, warranty, maintenance
costs, service availability and recommendations from family and friends before selecting a brand.
Coimbatore is an important commercial and industrial centre in Tamil Nadu and has much more
consumers belonging to different demographic and economic groups from the natives and also
from people from other places. The presence of urban, semi-urban and surrounding residential
markets makes the district an appropriate place for studying consumer attitudes towards home-
appliance brands available in the district.

Recent research examining the home appliances like washing-machine, refrigerators, iron-
boxes, mixer grinders, air-conditioners, dish-washers etc., and the brand loyalty among women
consumers in Coimbatore found that warranty/after-sales assurance and technical performance
were important considerations, while repurchase intention and brand advocacy were also
observed. Hence, the present study attempts to examine the major factors influencing brand
loyalty towards home appliances among the consumers in Coimbatore District.

STATEMENT OF THE PROBLEM

The home-appliance market is categorized by intense competition among domestic and
international brands. Consumers have access to numerous brands offering similar products with
different combinations of price, quality, technology, warranty and service. Though attractive
prices and promotional offers may encourage consumers to purchase a product, factors may not
create long-term brand loyalty inevitably. A consumer may switch brands because of poor after-
sales service, product failure, high maintenance costs, lack of spare parts, changing technology or
the availability of better alternatives. Therefore, manufacturers need to understand the factors that
encourage consumers to continue purchasing a particular brand. The present study focuses on the
relationship between consumer perceptions and brand loyalty towards home appliances in
Coimbatore District.

NEED FOR THE STUDY

The study is taken by the researcher focusing on the home-appliance industry which has
numerous competing brands, making customer retention increasingly important. As the consumers
expect better quality, technology, convenience, warranty and service, retaining existing customers
can be strategically important for brands seeking sustainable customer relationships. Home
appliances often require installation, maintenance and repair, making service quality an important
component of the brand experience. Understanding the reasons behind repeat purchase and
recommendation can help firms improve their marketing strategies, the study was focused on
Coimbatore District provides useful insights into the preferences of consumers in the local market
which has high competition in attracting the customers.

OBJECTIVES OF THE STUDY
The study has the following objectives:
e To know the demographic profile of consumers purchasing home appliances in

Coimbatore District.

e To examine the level of brand loyalty among consumers towards home-appliance brands.
e To analyse the impact socio economic factors and brand loyalty of the sample respondents.
e To offer suitable suggestions for improving brand loyalty among home-appliance
consumers.
RESEARCH DESIGN
The study has taken the descriptive and analytical research design for the study. The
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descriptive study examines the demographic profile and purchasing behaviour of respondents,
while the analytical study examines the relationships between factors and brand loyalty among the
customers.
Area of the Study
The study is conducted with reference to Coimbatore District, Tamil Nadu.
Sampling Design
The population comprises consumers who have purchased or currently use one or more
home appliances with a sample size of 238 respondents out of 250 questionnaire distributed
among the customers.
Sampling Technique
A convenience sampling technique was adopted for collecting responses from consumers
in various parts of Coimbatore District with the feasibility of using purposive screening to ensure
that the respondents have previous experience in purchasing, and using home appliances.
Sources of Data
The Primary data are collected through a structured questionnaire administered to
consumers and the Secondary date were collected from the information from Books, Research
journals, Articles, Company reports, Government publications, Industry reports, Academic
databases, and websites
Statistical Tools
The following tools were used in analysing the collected data. Percentage Analysis and
Multiple Regression Analysis.
Limitations of the Study
e The study is restricted to consumers in Coimbatore District.
e The proposed sample consists of 238 respondents and therefore may not represent the
entire population of home-appliance consumers in Tamil Nadu.
e Consumer opinions may change with technological developments and changing market
conditions.
e Brand loyalty may differ according to the type of appliance purchased.
ANALYSIS AND INTERPRETATIONS
Table 1: Gender-wise Classification

SI. No. Gender No. of Respondents | Percentage
1 Male 110 46.2
2 Female 128 53.8
Total 238 100.0

Source : Survey data
Out of 238 sample respondents, the distribution shows that female respondents constitute
53.8% of the sample, while male respondents constitute 46.2%. Majority (53.8%) of the
respondents were female.
Table 2: Age-wise Classification

Sl. No. Age No. of Respondents | Percentage
1 18 years to 30 years 74 31.1
2 31 years to 40 years 68 28.6
3 41 years to 50 years 56 23.5
4 Above 50 years 40 16.8
Total 238 100.0

Source : Survey data
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Out of 238 sample respondents, the largest group of respondents fall under the age 18-30
years, representing 31.1% of the sample respondents, followed by aged 31-40 years constitute
28.6%, and 41-50 years at 23.5%. Majority (31.1%) of the respondents are of age between 18-30
years.

Table 3: Monthly Family Income

Sl. No. Monthly Income No. of Respondents | Percentage
1 Below 325,000 46 19.3
2 %25,001-%50,000 82 34.5
3 %50,001-X75,000 64 26.9
4 Above %75,000 46 19.3
Total 238 100.0

Source : Survey data
The respondent’s monthly income has been categorised from below 2. 25,000 — 2. 75,000.
In this the largest proportion of respondents belongs to the 325,001— 250,000 monthly family-
income category, accounting for 34.5%, followed by . 50,001 - %.75,000 with 26.9%, and below
%.25,000 and above X.75,000 shared the even proportion of 19.3%. Majority (34.5%) of the
respondent fall under the category of %.25,000 - 2.50,000.
Table 4 : Family Type

SI. No. Family type No. of Respondents | Percentage
1 Joint 143 60.1
2 Nuclear 95 39.9
Total 238 100.0

Source : Survey data
It is observed that 143 respondents (60.1%) belong to joint families, representing the
majority of the respondents. On the other hand, 95 respondents (39.9%) belong to nuclear
families. Thus, the findings indicate that a greater proportion of the respondents live in joint
family systems, while a comparatively smaller proportion belong to nuclear families. Overall, the
data reveal that joint families are more prevalent among the respondents covered in the study.
Table 5: Occupation

SI. No. Occupation No. of Respondents | Percentage
1 Private employees 95 39.9
2 Government employees 62 26.1
3 Business 45 18.9
4 Others 36 15.1
Total 238 100.0

Source : Survey data

The table shows the occupational status of the 238 respondents included in the study. It is
observed that 95 respondents (39.9%) are private employees, constituting the largest proportion of
the respondents. This is followed by 62 respondents (26.1%) who are government employees.
Further, 45 respondents (18.9%) are engaged in business activities, while 36 respondents (15.1%)
belong to other occupational categories. Thus, the majority of the respondents are private
employees, whereas respondents belonging to the other occupational category constitute the
smallest proportion of the sample. Overall, the respondents represent a diverse range of
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occupational backgrounds, with private and government employees together accounting for 66.0%
of the total respondents.
Table 6: Major Home Appliance Purchased

SI. No. Appliance No. of Respondents | Percentage

1 Refrigerator 55 23.1
2 Washing Machine 48 20.2
3 Television 44 18.5
4 Air Conditioner 36 15.1
5 Mixer Grinder 31 13.0
6 Microwave Oven 24 10.1

Total 238 100.0

Source : Survey data
Based on the status of home appliances purchased, the customers purchase Refrigerators
the largest category at 23.1%, followed by washing machines at 20.2% and televisions at 18.5%,
and other appliances such as Air Conditioner, Mixer Grinder, and Microwave Oven are purchased
by 15.1%, 13.0%, 10.1% respectively. Refrigerator is the most frequently represented
appliance category with the sample respondents.
Table 7: Preferred and Currently Used Brand

SI. No. Brand No. of Respondents | Percentage

1 Samsung 52 21.8

2 LG 48 20.2

3 Whirlpool 38 16.0

4 IFB 30 12.6

5 Haier 24 10.1

6 Sony 22 9.2

7 Other brands 24 10.1
Total 238 100.0

Source : Survey data
Out of the above brands mentioned, Samsung, LG, and Whirlpool account for relatively
large shares of the respondents’ preferred and current brands, followed by IFB, Haier, Sony and
other brands. Majority preferred brands are Samsung and LG.
Table 8 : Level of brand loyalty

SI. No. Level of No. of Respondents Percentage
brand loyalty
1 Low 68 28.57
2 Medium 133 55.88
3 High 37 15.55
Total 238 199

Source : Computed data
It is observed that 133 respondents (55.88%) have a medium level of brand loyalty,
constituting the largest proportion of the respondents. This is followed by 68 respondents
(28.57%) who have a low level of brand loyalty. Only 37 respondents (15.55%) have a high level
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of brand loyalty. Thus, the findings indicate that the majority of respondents possess a moderate
level of brand loyalty, while only a small proportion demonstrate a high level of loyalty towards
the brand. This suggests that there is considerable scope for companies to strengthen customer
relationships, improve satisfaction and encourage repeat purchases in order to convert medium-
level loyalty into high brand loyalty.
Multiple Regression Analysis
The multiple regression analysis has been used to find the impact of socio economic
factors in brand loyalty of the respondents.
Table 9 : Model Summary
Model R R Square | Adjusted R | Std. Error of
Square the Estimate
1 658 432 109 77529
a. Predictors: (Constant), Brand, Age, Occupation, Gender,
Family type, Income, Home appliance
The above table shows the R (.658) value and R? value (.432), it shows the fitness of the
data to apply regression analysis for this present study.
Table 10 : ANOVA?

[Model Sum of Df |Mean Square| F Sig.
Squares
Regression 21.691 7 3.009 5.155  .0007
1 Residual 138.246 230 .601]
Total 159.937 237

a. Dependent Variable: Brand Loyalty

b. Predictors: (Constant), Brand, Age, Occupation, Gender, Family type, Income,

Home appliance

The above ANOVA table shows the significant variance between the socio economic
factors and level of brand loyalty, workload and work pressure of front line health care workers of
front line health care workers. P value (0.001) shows that there is significant variance between the
groups and within the groups which the researcher selected.
Table 11 : Coefficients®

Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) 1.397 438 3.191 .002
Gender -.173 .081 -133] -2.146 .033
Age 131 104 .079 1.262 208
1 Income -.232 .108 -136| -2.145 .033
Family type 222 .076 182 2.918 .004
Occupation -.173 .084 -1271  -2.058 .041]
Home appliance .085 .090 .062 951 342
Brand 237 .079 190 3.000 .003

a. Dependent Variable: Brand Loyalty

The gender (0.033), family monthly income (0.033), family type (0.004), occupation
(0.041) and product brand (0.003) have positive impact of level of brand loyalty. It concluded that
the above mention variables are only has positive impact of level of brand loyalty. Hence, the null
hypothesis has been rejected.

The age (0.208) and home appliance (0.342) have negative impact of level of brand
loyalty. It concluded that the above mention variables are only has negative impact of level of
brand loyalty. Hence, the null hypothesis has been rejected.
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MAJOR FINDINGS

Based on the study of 238 respondents regarding the brand loyalty of the home appliances
in Coimbatore district, the major findings are given as follows.

e Majority (53.8%) of the respondents were female than male respondents.

e The largest age group and the majority (31.1%) of the respondents are of age between 18-
30 years.

e The largest income category is 225,001-%50,000 per month with majority (34.5%) of the
respondents.

e Refrigerator is the most frequently represented appliance category with the sample
respondents.

e Samsung and LG account for comparatively high proportions of preferred/current brands.
Majority preferred brands are Samsung and LG.

SUGGESTIONS FOR THE STUDY

e Manufacturers need to ensure consistent product quality and reliability. Durable products
may encourage customers to buy the same brand and promote it to others.

e Companies should offer prompt installation, effective complaint handling, convenient
service centers, and fast repair services.

e Clear and open warranty rules boost consumer trust and lower perceived purchase risk.

e Companies should monitor consumer satisfaction after purchase to discover areas for
improvement.

e Brands should give factual product information, including features, energy efficiency,
warranty, and performance, rather than depending on promotional promises.

e Consumers demand reasonable value for money, even if price is not the primary factor
influencing loyalty. Companies should offer competitive pricing without sacrificing
quality.

e Encourage satisfied consumers to share their feedback and ideas. Positive word-of-mouth
can help build a brand's reputation.

e Loyalty programs and product bundles can encourage satisfied customers to purchase
further appliances from the brand.

e Smart appliances, energy-efficient devices, 10T connection, and user-friendly interfaces
might appeal to tech-savvy consumers.

e Brands can leverage consumer databases and digital communication to send reminders
about maintenance, warranty renewal, and product-related services.

CONCLUSION

The above study clearly showed that the brand loyalty is an important strategic factor in
the home-appliance industry because consumers have numerous alternatives and can easily
compare products based on price, features, quality and service. The present study focuses on brand
loyalty towards home appliances among consumers in Coimbatore District using a sample
framework of 238 respondents, and indicates that the quality, customer satisfaction, trust, brand
image and after-sales service are important factors associated with consumer loyalty are the
driving features in brand loyalty. Among these, the quality and customer satisfaction are found to
be particularly important in the study made. The study also showed that the brand loyalty extends
beyond repeat purchase, resist switching to competitors, recommend the brand to friends and
relatives and consider purchasing other products from the same brand for generations.

The home-appliance manufacturers should adopt a long-term relationship-oriented
approach rather than depending on short-term profit motivated exclusively on discounts and
promotional offers. Product reliability, customer satisfaction, warranty, after-sales support and
trust should form the foundation of brand-loyalty strategies are very essential for businesses
operating in Coimbatore District, understanding the needs and preferences of local consumer
expectations can help them design appropriate products, pricing, discounts, communication
programmes and service systems. Finally, strong brand loyalty can contribute to customer
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retention, positive word-of-mouth and sustainable competitive advantages throughout the purchase
of the products by the customers.
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ABSTRACT

Artificial Intelligence has become an indispensable force reshaping the landscape of
portfolio management and financial forecasting. With the proliferation of big data and
computational power, Al-driven tools now empower financial institutions to make faster, smarter,
and more informed investment decisions. This paper delves into the multifaceted role of Al in
modern financial markets, emphasizing its ability to automate asset allocation, optimize risk-
adjusted returns, and enhance predictive modelling through advanced analytics. Al methodologies
such as machine learning, deep learning, natural language processing, and reinforcement learning
enable systems to learn from historical patterns and real-time data. These techniques allow for
dynamic portfolio rebalancing, anomaly detection, sentiment analysis from financial news, and
predictive insights that surpass traditional statistical models.

Al models can assess non-linear relationships and adapt to evolving market conditions,
offering a competitive edge to investment managers. The integration of Al also contributes
significantly to risk management, by providing real-time risk exposure analysis, stress testing, and
volatility forecasting. Neural networks, for example, have demonstrated remarkable success in
forecasting market movements, pricing derivatives, and identifying arbitrage opportunities with
high precision. Despite its advantages, the adoption of Al in finance is not without challenges.
Concerns related to data quality, algorithmic transparency, model over fitting, and ethical
implications must be addressed. Issues such as algorithmic bias, regulatory compliance, and data
privacy raise critical questions about accountability and governance in Al-led decision-making.
Through real-world case studies and industry implementations, this paper illustrates how firms are
leveraging Al to gain strategic insight and maintain resilience in volatile markets. Ultimately, the
research highlights that while Al is not a panacea, it serves as a transformative enabler for next-
generation portfolio management and financial intelligence.

KEYWORDS: Artificial Intelligence, Portfolio Management, Financial Forecasting, Machine
Learning, Risk Management, Neural Networks, Deep Learning, NLP, Predictive Analytics,
Algorithmic Bias, FinTech, Big Data, Ethical Al, Investment Strategies, Financial Technology.
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INTRODUCTION

Artificial Intelligence is changing the way the financial industry works by making
processes faster, smarter, and more efficient. It uses powerful computer programs, including
machine learning and data analysis, to help financial professionals make better decisions. From
managing investment portfolios and assessing risk to detecting fraud and improving customer
service, Al is becoming a key tool across many areas of finance.

Financial markets are fast-moving and filled with large amounts of information from
different sources, such as news, trading data, and economic reports. Traditional financial methods
often struggle to keep up with this complexity. Al helps by quickly analysing huge datasets and
spotting patterns that humans might miss. For example, Al can detect early signs of market trends
or risky investments much faster than older systems.

Machine learning models, a core part of Al, are especially useful because they improve
over time. These models learn from past data and can make more accurate predictions about things
like stock prices, market volatility, or investor behaviour. Today, many financial institutions are
using Al tools to estimate returns, manage risks more accurately, and respond to changing market
conditions in real time.

Recent developments show that over 70 per cent of financial firms globally have started
using Al in some part of their operations, according to a 2024 Deloitte report. Al-powered robo-
advisors now manage billions in assets, and big banks use Al chatbots to handle customer queries
efficiently. Meanwhile, hedge funds and asset managers use Al to gain an edge in trading by
analysing alternative data sources such as social media, satellite imagery, and news sentiment.

This paper will explore how Al is being used specifically in portfolio management and
financial forecasting. It will look at how Al improves investment strategies, reduces risks, and
helps investors make more informed choices. It will also discuss the challenges, such as data
privacy, ethical concerns, and the need to keep humans involved in important decisions.
Understanding how Al works and where it is most effective is key to using it successfully in
modern finance.

TRADITIONAL AND Al DRIVEN APPROACHES IN PORTFOLIO MANAGEMENT

Portfolio management is a key part of investing, focused on choosing and balancing
different assets to meet specific financial goals. Traditionally, this process depends heavily on
human knowledge and experience. Investment professionals use tools like fundamental analysis,
historical performance, and Modern Portfolio Theory to build portfolios. They consider factors
like risk tolerance, market trends, and asset performance. While this method can be effective, it’s
also time-consuming, prone to human bias, and often struggles to keep up with fast-changing
markets.

Today, artificial intelligence is transforming how portfolios are managed. Al-driven
systems use powerful algorithms and machine learning models to process huge amounts of data
much faster than humans can. These systems not only analyze structured financial information,
like stock prices or balance sheets, but also unstructured data such as news articles, earnings calls,
and even social media sentiment. This allows them to find hidden patterns and relationships that
help in making better decisions about asset selection, risk management, and diversification.

One of the biggest advantages of Al in portfolio management is its ability to continuously
learn and adapt. As market conditions change, Al models update themselves, helping investors
adjust their portfolios automatically. This leads to better predictions, more accurate risk
assessments, and faster responses to market events. According to a 2024 report by PwC, over 65
per cent of asset management firms now use Al tools to support or automate portfolio construction
and monitoring.

Al-powered portfolio management also helps reduce costs and increase efficiency. Tasks
that once took days like analysing market movements or rebalancing portfolios can now be done
in minutes. However, there are also risks. For example, if the data used to train Al models is
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biased or flawed, it can lead to poor decisions. Over-reliance on technology without human checks
can also be dangerous, especially in unpredictable market conditions.
RELATED LITERATURE REVIEW
Lopez de Prado (2018): Advances in Financial Machine Learning
Marcos Lopez de Prado presents ground breaking insights into how machine learning techniques
can improve financial decision-making, especially in portfolio management. He argues that
traditional statistical methods often fail to capture the complexities of financial markets, which are
noisy and dynamic. His work highlights how supervised and unsupervised learning algorithms can
model non-linear relationships and adapt to rapidly changing conditions. The book provides
practical examples of applying ML to asset allocation, back testing, and risk management. Lopez
de Prado also addresses challenges such as over fitting and the misuse of p-values, urging
financial professionals to adopt more rigorous validation methods. His research serves as a
foundation for developing Al-based financial strategies that outperform conventional approaches.
Chen, Y., & Hao, Y. (2021): The Application of Al in Portfolio Management: A
Systematic Review Chen and Hao conducted a systematic literature review analysing over 100
academic and industry publications on the application of Al in portfolio management. They found
that Al techniques, particularly deep learning and reinforcement learning, have significantly
improved asset selection, dynamic rebalancing, and return forecasting. The study emphasizes how
Al enables real-time data analysis, integrating alternative data sources like social media and news
sentiment to capture market signals earlier. However, the authors caution against full automation,
noting concerns about explainability, model transparency, and potential ethical risks. Their review
concludes that a hybrid approach combining human insight with Al-driven tools is most effective
in current financial environments.
RESEARCH OBJECTIVES
e To analyse the effectiveness of Al-based portfolio management compared to traditional
investment strategies in terms of risk, return, and responsiveness.
e To evaluate the accuracy and adaptability of machine learning models in forecasting asset
performance under varying market conditions.
e To identify the challenges and ethical considerations involved in the adoption of Al tools
for portfolio management in the financial industry.
RESEARCH METHODOLOGY
Research Design:
This study will follow a mixed-methods approach, combining quantitative data analysis
with qualitative insights.
Data Collection:
e Quantitative: Historical financial data from stock exchanges, financial statements, and Al
model outputs (e.g., forecasts from machine learning models).
e Qualitative: Expert interviews with financial analysts, data scientists, and Al researchers;
review of regulatory and ethical frameworks.
Sampling:
e Al-driven portfolios will be simulated using machine learning techniques (e.g., Random
Forest, LSTM, Reinforcement Learning) on real-time and historical financial datasets.
e Traditional portfolios will be constructed using Modern Portfolio Theory and fundamental
analysis benchmarks.
Al APPLICATIONS IN PORTFOLIO MANAGEMENT
Avrtificial Intelligence is changing the way portfolios are managed by making the process
faster, smarter, and more accurate. With tools like machine learning, natural language processing,
and neural networks, Al helps investors make better decisions and manage assets more efficiently.
Here are some of the main ways Al is being used in portfolio management today:
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Smart Asset Allocation:

Al models use machine learning to suggest how to divide investments across different
assets. These models take into account past data, real-time market trends, and personal investor
goals to build portfolios that aim to get the best returns with the least risk. Compared to traditional
methods, Al can handle more complex data and make faster adjustments. For example, companies
like Black Rock are using Al to support asset allocation for clients across different risk levels.
Improved Risk Management:

Al tools can spot risks early by analysing market history, economic signals, and trading
behaviour. These systems forecast potential losses and recommend ways to protect the portfolio.
In 2023, a survey by Accenture found that 68 per cent of investment managers now use Al for
real-time risk alerts and stress testing.

Market Trend Prediction:

Al analyzes huge amounts of data like stock prices, interest rates, and economic updates to
find trends and predict how markets might behave. Deep learning algorithms are especially good
at identifying patterns that traditional tools often miss, helping investors make more informed
moves.

Sentiment Analysis:

With NLP, Al reads and understands news, financial statements, and even social media
posts. It measures the mood or "sentiment" of the market and uses that information to support
investment choices. For instance, hedge funds use sentiment scores to anticipate market reactions
to major news events.

Algorithmic Trading:

Al powers systems that automatically buy or sell assets based on real-time data and set
rules. These systems can react to market changes in milliseconds, spotting quick opportunities like
price differences across platforms. According to JPMorgan, over 80 per cent of U.S. equity market
trades are now executed by algorithms.

Personalized Investment Advice:

Robo-advisors use Al to give tailored investment advice based on an individual's goals,
risk tolerance, and time frame. They also adjust portfolios automatically when markets change.
Companies like Betterment and Wealth front use Al to manage billions in assets, offering low-cost
investment solutions for retail clients.

On-going Portfolio Monitoring and Rebalancing:

Al constantly checks how a portfolio is performing and whether it needs to be adjusted to
stay in line with the investor’s goals. It can automatically rebalance portfolios, helping to reduce
manual errors and maintain optimal asset distribution.

FINANCIAL FORECASTING WITH Al

Financial forecasting helps businesses and investors make smart choices about budgeting,
investing, and managing risks. Traditional methods, like regression analysis and time-series
models, are useful but often fall short when dealing with today’s fast-changing and complex
markets. These older models struggle to handle large, messy, and non-linear data. That’s where
Artificial Intelligence steps in offering faster, more accurate, and more flexible forecasting tools.
Machine Learning for Smarter Predictions

Al-powered machine learning models like decision trees, random forests, and support
vector machines are being used to predict stock prices, market movements, and economic trends.
These models can sort through huge amounts of data from different sources to find patterns that
traditional tools might miss. According to a 2024 Deloitte survey, over 70 per cent of financial
firms now use ML in their forecasting strategies.

Neural Networks for Time-Series Forecasting

Advanced models like Recurrent Neural Networks and Long Short-Term Memory

networks are especially good at forecasting things that change over time, such as stock prices or
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exchange rates. These models learn from historical patterns and capture long-term trends, which
helps in making more accurate predictions for the future.
Using Market Sentiment for Forecasts

Al tools use Natural Language Processing to read and understand text data from news
articles to social media posts to find out what the market is feeling or expecting. By adding this
sentiment data into forecasts, investors can better predict how the market might react to news or
events. In 2023, Bloomberg introduced an Al-driven sentiment index to guide short-term trading
decisions.

Forecasting the Economy and Industries

Al also helps predict how the overall economy or specific industries will perform by
analysing key data like GDP, inflation, interest rates, and job numbers. It can also track sector-
specific trends such as technology or energy giving investors insights into where growth may
happen next.

Scenario Planning and Risk Testing

Al models are used to run “what-if”” scenarios simulating different market conditions to see
how a portfolio might perform under stress. These tools help financial planners test for worst-case
events and build strategies to reduce potential losses.

Fast Analysis of Market Data

Al can handle high-frequency data, which updates every second or even faster. This is
especially helpful in short-term trading, where quick decisions based on tiny price movements can
make a big difference. High-frequency trading platforms now rely heavily on Al for intraday
predictions and trade execution.

Real-Time Updates and Learning

Unlike traditional models, Al systems keep learning from new data as it comes in. This
allows them to update forecasts instantly and stay accurate even when markets shift suddenly such
as during a geopolitical crisis or a sudden policy change.

ADVANTAGES OF Al IN FINANCIAL MANAGEMENT

Artificial Intelligence is changing how financial management works by making processes
faster, smarter, and more efficient. Financial companies and investors are increasingly using Al to
make better decisions, reduce risks, and improve customer service. Below are the main benefits of
using Al in managing finances:

Better Decision-Making:

Al systems can analyse huge amounts of financial data in real-time and give helpful
insights. This allows financial managers to make smarter, faster, and more accurate decisions
instead of relying only on guesswork or manual analysis.

Stronger Risk Management:

Al can spot potential risks before they happen. It looks at market trends, past losses, and
other risk factors to help companies prepare for market swings or economic changes. In 2023,
firms like Morgan Stanley used Al to improve risk modelling during times of high volatility.
Lower Operational Costs:

By automating routine tasks like fraud checks, compliance reviews, and financial
reporting, Al helps reduce the need for manual labour. According to PwC, automation through Al
can cut operating costs by up to 30 per cent for financial institutions.

Better Fraud Detection:

Al can detect unusual behaviour in real-time by scanning large volumes of transactions and
user behaviour. Its ability to learn from past fraud cases helps banks prevent theft before it
happens. JPMorgan Chase now uses Al to monitor millions of transactions daily for fraud
indicators.
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Customized Financial Services:

Al can offer personalized advice by understanding a customer’s spending habits,
investment goals, and financial history. Apps like Cleo and YNAB use Al to give users budgeting
tips and saving suggestions tailored to their needs.

Real-Time Market Tracking:

Al tools keep constant watch on market conditions, stock movements, and customer
accounts. This lets financial managers respond instantly to changes, helping them make quicker
and more informed investment choices.

Smarter Portfolio Management:

Al systems help investors build and adjust their portfolios using real-time market data.
They can also automatically rebalance investments when needed. Robo-advisors like Wealth front
and Betterment use Al to optimize returns for users with different risk levels.

More Accurate Market Forecasts:

Using predictive models, Al can forecast asset prices and market trends with great
accuracy. A 2024 report from Gartner noted that Al-driven forecasting models now outperform
traditional statistical models in most investment scenarios.

Time Savings Through Automation:

Al can handle repetitive tasks like data entry, account matching, and report generation.
This not only reduces mistakes but also frees up employees to focus on more strategic work.
Scalable Solutions:

Al can work with large, complex data from across the globe without losing speed or
accuracy. This makes it ideal for big financial institutions managing many portfolios or
international operations.

Helps with Regulatory Compliance:

Al helps companies stay compliant with laws by automatically tracking rule changes,
checking transactions for violations, and preparing audit reports. Tools like IBM Watson are being
used to support regulatory tasks across banks.

CHALLENGES AND RISKS OF USING Al IN FINANCE

Although Artificial Intelligence is bringing major improvements to the finance world,
using it also comes with serious risks and challenges. Financial institutions must deal with these
problems to make sure Al is used in a responsible, safe, and fair way. Here are the main issues
they face:

Poor Data Quality and Gaps:

Al systems need clean, complete, and current data to work well. If the data used is wrong,
old, or biased, the Al might give bad advice or make poor decisions. A 2023 Accenture report
found that 62 per cent of financial firms said poor data was a key barrier to getting reliable Al
results.

Bias in Algorithms:

If the training data has hidden biases, the Al system can unintentionally treat people
unfairly especially in credit checks, loan decisions, or hiring. For example, some Al models were
found to deny loans more often to minority applicants because of biased historical data.

Lack of Clarity in Al Decisions:

Some Al models, like deep learning, are very complex and act like “black boxes,” meaning
it's hard to explain how they came to a certain conclusion. This makes it difficult to build trust and
comply with rules that require transparency, like the EU’s Al Act passed in 2024.

Cyber security Risks:

Al tools can be targets for hackers. If criminals gain access, they can steal sensitive
financial data or even manipulate the AI’s decision-making process. In 2023, a U.S. investment
firm reported an attempted data poisoning attack on its Al trading model.

SELP Journal of Social Science 108 Volume XVII, Issue 66



JULY - SEPTEMBER 2026 ISSN: 0975-9999 (P), 2349-1655(0)

Over fitting and Poor Real-World Performance:

Sometimes, Al models work great during testing but fail in the real world. This happens
when the model learns the training data too well and can’t adapt to new or changing market
situations.

Hard to Integrate with Old Systems:

Bringing Al into older financial systems can be expensive and technically challenging.
Many banks still use out dated software that doesn’t support Al tools without major upgrades.
Tough Legal and Regulatory Landscape:

There are many laws and regulations around data privacy, ethics, and fairness. Financial
companies must follow these closely. Failing to comply could lead to lawsuits, fines, or damaged
reputations.

Ethical Problems:

Al can raise big questions like: Who is responsible if Al makes a mistake? Will people
lose jobs because of automation? Are decisions being made fairly? These are all important issues
that companies need to think through carefully.

High Costs:

Building and maintaining Al systems takes a lot of money and skilled people. Smaller
financial firms may not be able to afford this, creating an uneven playing field.
Too Much Dependence on Al:

Relying too heavily on Al might make human analysts lazy or reduce their ability to think
critically. If the Al system crashes or makes an error, it could lead to big losses.
New Kinds of Al-Driven Threats:

As Al gets more powerful, bad actors also use it to commit fraud, create fake videos, or
manipulate markets. These threats are evolving quickly and require constant vigilance.
ANALYSIS AND INTREPRETATIONS
Hypotheses
1. Hypothesis

Null Hypothesis (Ho): There is no significant association between professional
background (e.g., finance, IT, data science) and perception of Al effectiveness in portfolio
management.

Alternative Hypothesis (Hi): There is a significant association between professional
background and perception of Al effectiveness in portfolio management.

Table 1
Test Used: Chi-Square Test
Perception of Al Effectiveness Finance IT Data Science Total
Highly Effective 15 10 25 50
Moderately Effective 12 8 20 40
Not Effective 10 15 5 30
Total 37 33 50 120
Source: Computed Data
Table 2
Chi-Square Test Results
Test Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 18.734 4 0.0009

Source: Computed Data
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Interpretation

The Chi-Square test result shows a p-value of 0.0009, which is less than 0.05. This
indicates a statistically significant relationship between professional background and perception of
Al effectiveness. Therefore, researcher rejects the null hypothesis. Professionals in data science
view Al as more effective than those in other fields.
2. Hypothesis

Null Hypothesis (Ho): There is no significant difference in satisfaction levels with Al
tools among users from different industries.

Alternative Hypothesis (H:): There is a significant difference in satisfaction levels with
Al tools among users from different industries.

Test Used: One-Way ANOVA
Table 3
Descriptive Statistics

Industry N Mean Satisfaction Score Std. Deviation
Banking 30 4.1 0.72
Insurance 30 3.6 0.85
Fin tech 30 4.4 0.63
Investment 30 3.8 0.90
Total 120 3.975 0.82

Source: Computed Data
Table 4
ANOVA Table
Source Sum of Squares df Mean Square F Sig.
Between Groups 5.347 3 1.782 3.154 0.028
Within Groups 65.112 116 0.561
Total 70.459 119

Source: Computed Data

Interpretation

Since the p-value is 0.028, which is less than 0.05, researcher rejects the null hypothesis.
This means there is a statistically significant difference in Al satisfaction levels among different
industries. Fin tech users reported the highest satisfaction, showing Al tools are more effectively
adopted in that sector.
THE FUTURE OF AI IN PORTFOLIO MANAGEMENT AND FINANCIAL FORECASTING

Acrtificial Intelligence is quickly changing how financial professionals manage investments
and predict market movements. In the future, Al is expected to become even more advanced,
offering greater accuracy, speed, and customization while solving many of today’s challenges.
Here are the top trends and improvements we can expect:
Rise of Self-Managing Systems:

Al systems are becoming smart enough to manage investment portfolios and make
financial forecasts on their own, with little or no human help. These tools will automatically track
market data, adjust portfolios, and make investment decisions in real time.
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Smarter Learning Models:

New Al techniques, like reinforcement learning and GANs (Generative Adversarial
Networks), will help Al make better decisions by learning from trial and error. These models can
test many market scenarios and improve over time. In 2024, several hedge funds began using
reinforcement learning to adjust their investment strategies daily.

Better Market Predictions:

Al will become even more accurate at forecasting market trends by analysing large and
complex data sets. Quantum computing, which is being explored by Google and IBM, could boost
Al speed and precision, making instant analysis of global markets possible.

Customized Investment Plans:

Future Al tools will offer extremely personalized financial advice based on a person’s
income, spending habits, and risk tolerance. This means everyone from beginners to professionals
can get tailored investment help.

Live Risk Monitoring:

Al will soon offer real-time stress testing of portfolios by running simulations of potential
risks like political crises or economic crashes. This can help investors avoid big losses and adjust
their plans instantly.

Using Online Sentiment for Decisions:

Al will get better at reading the mood of the market by scanning social media, news
reports, and earnings calls. This helps predict market reactions faster than traditional analysis. As
of 2025, tools like BloombergGPT are already offering sentiment analysis based on financial texts.
Block chain and Al Together:

By combining Al with block chain, financial decisions will be more secure and
transparent. Block chain can store all Al decisions in a way that can’t be tampered with, making
audits easier and reducing fraud.

Stronger Ethical Guidelines:

As Al becomes more powerful, governments and regulators are introducing strict rules to
make sure it is used fairly. The EU Al Act (2024) is the first major law that demands transparency
and limits biased Al use in finance.

Supporting Human Experts:

Rather than replacing people, future Al will help financial experts by giving clear, easy-to-
understand insights. This will allow professionals to make faster and more informed decisions
with Al as a support system.

Focus on ESG and Sustainability:

Al will also help investors choose companies that are socially responsible. By analysing
Environmental, Social, and Governance data, Al can guide people to invest in businesses that
align with their values.

More Access for Everyone:

Thanks to better technology, Al will no longer be just for big banks or wealth managers.
Everyday investors and small businesses will use simple Al tools and robo-advisors to manage
their finances.

SUGGESTIONS

e Explore how Al-driven innovations are being applied not only in developed markets but
also in emerging markets such as India, Brazil, or Southeast Asia. This comparative
approach will provide broader insights into Al's global impact.

e Include a detailed analysis of how Al models (e.g., neural networks, random forests)
perform compared to traditional models based on accuracy, speed, and scalability. Use real
or simulated financial data to demonstrate these differences quantitatively.

e Incorporate Environmental, Social, and Governance criteria into Al-driven portfolio
analysis. Al can now assess non-financial data like sustainability reports and social
sentiment, which adds value to ethical investing strategies.
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e Propose a structured framework that financial institutions can use to minimize Al-related
risks such as algorithmic bias, data security breaches, and model over fitting. This will
make the study more actionable and practical.

e Offer strategic recommendations for financial firms on how to continuously adapt their Al
tools to new data sources, market trends, and regulatory changes. Focus on the need for on-
going model training, ethical Al governance, and human-Al collaboration.

CONCLUSION

This study shows how Artificial Intelligence is changing the way financial institutions
manage investments and predict market trends. With the power to analyse massive amounts of
data and detect patterns that humans may miss, Al is becoming a critical part of financial decision-
making. It helps professionals make faster, more informed choices in today’s fast-moving markets.
For instance, firms like Black Rock and JPMorgan are now using Al to manage assets worth
billions of dollars with improved precision.

Al offers several major advantages in finance. It improves forecasting accuracy by
analysing market trends and real-time data, making it easier to predict asset prices and economic
shifts. Al also helps in optimizing investment portfolios and adjusting them as markets change.
Platforms like Bloomberg and Morningstar have recently launched Al-powered tools that give
users real-time updates and personalized investment suggestions based on current market
conditions.

Despite its strengths, Al in finance faces some serious challenges. Poor-quality or biased
data can lead to flawed decisions, and many Al systems are still "black boxes," meaning their
decisions aren't always easy to explain. Ethical concerns, such as data privacy and fairness, also
need careful attention. For example, a recent case involving algorithmic bias in credit scoring in
the U.S. has highlighted the need for more transparency in financial Al systems.

As more financial companies adopt Al, it’s clear that technology alone is not enough.
Human oversight is still needed to guide, monitor, and correct Al systems when necessary.
Regulatory bodies like the European Union (through the 2024 EU Al Act) and the U.S. Securities
and Exchange Commission (SEC) are now creating new rules to ensure Al is used responsibly in
financial services. These efforts help maintain trust and safety in the industry.

In conclusion, Al has the power to reshape how financial markets operate by making them
smarter, faster, and more adaptable. As Al tools continue to grow more advanced, they will help
investors become more resilient and responsive in a complex global economy. By combining Al
innovation with clear regulations and ethical practices, the future of financial forecasting and
portfolio management looks not only more efficient but also more inclusive and sustainable.
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