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President’s Message

Sy -

Dear Readers,

It gives me great pleasure that PTVA’s M. L. Dahanukar College of Commerce hosted
a dialogue among academics, industry professionals and students from across the world
on a topic of such contemporary relevance, namely Artificial Intelligence (Al). The
enthusiastic and wholehearted participation of scholars, practitioners and young learners
ensured that the conference emerged as a platform of meaningful exchange and
intellectual engagement.

Needless to say, Artificial Intelligence has made significant inroads into almost every
arena of our existence. From the ways in which we work and communicate to the
methods through which knowledge is created and disseminated, Al has begun to reshape
the rhythms of everyday life as well as the structures of institutions. In such a context,
conferences devoted to Artificial Intelligence assume particular importance. They
function as intellectual forums where scholars, industry experts, policymakers and
young learners can come together to deliberate upon the technological possibilities and
the broader social implications of this evolving field.

Within the domain of higher education, the influence of Artificial Intelligence is
especially visible. Educational institutions across the world are exploring how Al can
enhance teaching and learning. Intelligent learning systems, data-driven insights and
digital platforms are enabling more personalized forms of education and expanding
access to knowledge. Al has become a vital instrument in contemporary research,
accelerating discovery and enabling scholars to analyze complex patterns once beyond
the reach of conventional methods. Collaboration between academia and industry has
opened new pathways for innovation and knowledge production, across medicine,
environmental science, engineering, commerce, social sciences and digital humanities.
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Yet the promise of Artificial Intelligence must also be accompanied by thoughtful
reflection. The questions before educators, policymakers and technologists are not
merely technical but deeply ethical. Concerns regarding algorithmic bias, the protection
of personal data and the implications of automation for employment demand careful
consideration. Universities therefore carry a special responsibility: they must prepare
students not only to use emerging technologies, but also to examine them critically and
guide their development with wisdom and integrity.

In responding to these challenges, educational institutions must pursue certain key
priorities. The first is education and capacity-building. It is essential to prepare
students not merely as consumers of technology but as thoughtful creators and
responsible users of it. This requires curricula that combine technical competence with
ethical awareness and interdisciplinary inquiry.

The second priority is collaboration. The most pressing challenges—whether
technological, social, or environmental—cannot be addressed by isolated institutions.
Partnerships among universities, industries and governments are vital for sharing
knowledge, developing standards and ensuring that innovation benefits society at large.
Equally important is the principle of inclusivity. Ensuring wider access to education,
resources and digital infrastructure is essential if the benefits of Al are to reach diverse
communities and contribute to more equitable forms of development.

Conferences such as these therefore represent far more than academic events. By
bringing together academicians, professionals and students from diverse backgrounds,
such forums contribute to shaping Artificial Intelligence not only as a technological
achievement but also as a force that advances knowledge, responsibility and human
well-being. Thus, we see Atrtificial Intelligence is making steady strides into every facet
of human life. The stalwarts in the field are invoking and celebrating its expansion, but
at the same time issuing a caveat that, in the wake of massive change ushered in by Al,
human beings must stay relevant and not succumb to this deluge of change. A significant
way to do so is to be more human, as in working on self-awareness and being
emotionally intelligent should be the guiding light to manoeuvre Al deftly. Working
alongside Al, with these boons of self-awareness and emotional intelligence, could only
assure a comprehensive growth of humans.

CA Shri. Anil B. Ganu
President, PTVA
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Principal’s Message

%

The academic year 2025-26 has been yet another year of remarkable glory for PTVA’s
M. L. Dahanukar College of Commerce (Autonomous) as other than various academic
accomplishments, it also achieved numerous accolades in co-curricular arena.

In fact, our distinction lies in the pursuit of high academic co-curricular attainment
through sustained encouragement, praise and motivation. These achievements reach its
summit, as every year, we ensure organising intellectual exchanges and confluence of
international and national standards in form of Conferences, FDPs and Workshops.

In line with the currents of time and demands of the present day, the last year’s
Conference on “Viksit Bharat” saw its natural amalgamation in this year’s conference
on “Artificial Intelligence” titled, “Interface of Artificial Intelligence and Human
Intelligence: Possibilities and Challenges”.

As Al is entering all walks of human activity and bringing forth unprecedented changes
in all walks of lives, the need is extremely urgent to reflect and brainstorm on the various
facets of Al. So, the topic is floated with an intent of larger discourse which eventually
garnered a huge response with time across the globe.

The purpose was to bring in line of thinking that is articulate, incisive well-researched.
In a world increasingly mired in cut-throat competition, enhanced with the influence of
Al, humans are confronted with a threat to honour, dignity and rectitude. The
contribution to the conference from eminent Resource Persons, research scholars and
participants turned out to be extremely fulfilling as they stepped up to the purpose for
which the conference was designed.

As we believe in the significance of collaborative efforts, our association with WIRC
(ICAI) made the attempt innately enriching.

The outcome of the congregation was that it offered cohesive techniques clubbed with
the knowledge of the technology of Al to ensure holistic and constant growth. A learning
that pledges dynamic interaction and refuses to rest on the laurels of the past can only
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bring about the moral and intellectual vigour to encounter the threat of this massive
change.

If with systematic awareness and equipped with constant update of this new knowledge
system of Al, then it will open up to the ocean of opportunities that are in front of us all.
It is also said that today’s knowledge is tomorrow’s ignorance. India has witnessed a
series of reforms in economic and social sectors since over a decade. The winds of
reforms have changed the fundamentals of economy. The Government appeared to be
keen on bringing forward the social reforms. Government has taken note of the fact that,
world is rapidly growing into a global village and globalization is inevitable. In this
increasingly shrunken global scenario, Artificial Intelligence is becoming a core
functionary and a determinant of human growth, the knowledge of which can bring
assured success, and also prevent it from outsmarting humans. The One-day Conference
has offered an opportunity to the participants express their views on major reforms that
have transformed the nation in the last few years.

PTVA’s M. L. Dahanukar College of Commerce seeks and maintains high standards of
higher education. | am glad that the Conference provided the right platform to the
researchers, academicians, corporate experts and students through deliberations,
discussions, presentations and academic exchanges.

It gives me immense pleasure and pride to acknowledge contribution of all the
committee members, viz, teaching, non-teaching staff and student volunteers whose
concerted efforts made the conference a great success. Together we plan to reach richer
and higher landmarks in future.

On this occasion, | once again convey my best wishes to all!

Prof. (Dr.) Vinay G. Bhole
Principal
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IQAC Co-ordinator’s Message

Dear Readers, on behalf of the Internal Quality Assurance Cell (IQAC), I feel extremely
glad to share my thoughts on the development of the journey of One-Day Multi-
Disciplinary Hybrid International Conference titled, “Interface of Human Intelligence
& Artificial Intelligence — Possibilities and Challenges.”

The Internal Quality Assurance Cell (IQAC) plays a pivotal role in fostering a culture
of quality, innovation, and continuous improvement in higher education. Conferences
such as this are integral to IQAC’s vision of promoting research orientation,
interdisciplinary learning, and meaningful engagement with contemporary global
concerns.

We have a culture of setting the theme with deliberations and due diligence, and we
have arrived on this theme of Artificial Intelligence noting the contemporary relevance
of the topic. It goes without saying that Artificial Intelligence is no longer a futuristic
concept; it is an integral part of our present reality. As educators and learners, it becomes
our responsibility to examine not only its technical capabilities but also its social,
ethical, and intellectual implications. This conference seeks to encourage critical inquiry
into how human intelligence can meaningfully coexist with, guide, and complement
artificial intelligence.

In discussions about the future of technology, renowned environmental activist,
Vandana Shiva advocates arguing that true judgment and soul cannot come from an Al
model. “You are not Atlas carrying the world on your shoulder. It is good to remember
that the planet is carrying you”. Many such words of caution make us ponder about the
complex future of humanity and our precarious existence which require right reflections
from researchers and policy makers. Conferences such as this work as a sustainable
platform to address and redress these growing concerns.
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The hybrid mode of this international conference further reflects our commitment to
inclusivity, accessibility, and global academic collaboration. The enthusiastic
participation from scholars across disciplines and regions is truly a indicator towards
the success of this objective.

| extend my heartfelt thanks to our ever-supportive PTVA management, our source of
motivation, our Principal, the Convenor, our partner institution WIRC—ICAI, and all the
faculty members and student volunteers of the organising committee for their whole
hearted efforts towards the success of the Conference. | also thank all participants for
trusting us and associating us always which adds to our enthusiasm to deliver better and
the academic vibrancy of this event.

| am certain that the scholastic deliberations in the volume will spark further ideas and
stored insights in the Research articles will add value to our collective understanding
and inspire future research initiatives.

Thank you, and look forward to your association in future as well !

Dr. Chandana Chakraborti
Vice Principal
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Convenor’s Message

Dear Contributors, it gives me immense pleasure to extend my gratitude at the outset
for associating and reposing in your faith in us. Your being part of our Conference is
the fulcrum of our zeal and enterprise to keep coming up with such Conclave wherein
both budding scholars and the erudition of luminaries confluence with an intent of
broadening the intellectual horizon and giving a part of the think tank that usher
transformation. Our esteemed Management Parle Tilak Vidyalaya Association (PTVA)
and the lighthouse of our multifarious activities, our Principal Prof. (Dr.) Vinay G.
Bhole, our sustained mentor, Vice Principal and IQAC Coordinator, Dr. Chandana
Chakraborti led us to formulate and engineer yet another successful conference, the
testimony of which is evident in the presence of 320 participants from across the country
and beyond.

One-Day Multi-Disciplinary Hybrid International Conference on “Interface of Human
Intelligence & Artificial Intelligence — Possibilities and Challenges”, got a further
impetus as Internal Quality Assurance Cell of M. L. Dahanukar College of Commerce
(Autonomous), got an opportunity to collaborate with the Western India Regional
Council of the Institute of Chartered Accountants of India.

As we speak of our Conference on the theme of Artificial Intelligence, humanity at large
has gathered at a moment when technology is quietly and persistently rewriting the
grammar of our lives. Artificial Intelligence has emerged as a transformative presence
across education, commerce, governance, healthcare, and almost every sphere of human
activity. It promises extraordinary possibilities—enhancing efficiency, extending
human capability, and reshaping the ways we think and work—yet it also urges us to
pause and reflect on meaning and responsibility. Rabindranath Tagore reminds us that
“the highest education is that which does not merely give us information but makes our
life in harmony with all existence.” As we engage more deeply with intelligent
machines, this reminder becomes especially urgent.
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At the same time, literature has long celebrated and interrogated the uniqueness of
human intelligence. Shakespeare’s words in Hamlet—*“What a piece of work is a man...
in apprehension how like a god!”—capture both wonder and vulnerability. As machines
increasingly imitate human cognition, we are compelled to ask not merely how
intelligent our technologies can become, but how wisely we choose to use them.

As T. S. Eliot cautions us, “Where is the wisdom we have lost in knowledge? Where is
the knowledge we have lost in information?” This question resonates strongly in an age
of data abundance and machine learning. While Al opens new horizons of innovation,
it also raises profound questions about ethics, creativity, agency, employment, and
moral judgment. The concern is not only what machines can do, but how far human
intelligence is willing—or prepared—to delegate judgment, imagination, and
accountability.

The multidisciplinary nature of this conference reflects our conviction that such
complex questions cannot be addressed through a single disciplinary lens. Scholars from
commerce, management, technology, humanities, social sciences, and professional
bodies such as ICAI bring diverse ways of knowing that enrich this collective inquiry.
In this convergence of disciplines, we move closer to a holistic vision of knowledge—
one that balances innovation with ethics, and intelligence with wisdom.

| take this opportunity to express my sincere gratitude to our collaborating institution,
WIRC-ICALI, for their valuable support, and to all our distinguished speakers, paper
presenters, and participants for their enthusiastic response. | also deeply appreciate the
tireless efforts of the organising committee, faculty members, and student volunteers
whose dedication has made this academic gathering possible.

I am confident that the deliberations today will inspire thoughtful engagement, foster
ethical reflection, and reaffirm the centrality of human intelligence in shaping the future
of artificial intelligence.

Heartfelt gratitude to everyone for your contribution !

Mr. Somnath R. Deshmukhya
Head, Dept. of English
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Abstract

Mamang Dai’s poetry and fiction articulate an indigenous worldview grounded in land, memory,
and ecological reciprocity. Writing from Northeast India, Dai foregrounds tribal cosmology, oral
traditions, and environmental ethics to challenge dominant anthropocentric and colonial narratives.
Drawing upon ecocritical, postcolonial, and ecofeminist theories—particularly those of Cheryll
Glotfelty, Lawrence Buell, Edward Said, Homi Bhabha, and Val Plumwood—this paper examines
how Dai represents nature as an active agent and narrative as a form of cultural resistance. Through
close readings of The Legends of Pensam, The Black Hill, and selected poems such as “The Voice
of the Mountain” and River Poems, the study argues that Dai’s writing functions as both a literary
archive of indigenous knowledge and a critical intervention in contemporary debates on ecology,
identity, and decolonization.

Keywords: Ecocriticism, Indigenous Literature, Northeast India, Postcolonial Theory,
Ecofeminism.

» Corresponding Author: Dr. Satyawan Hanegave

Introduction

Indian English literature has historically privileged metropolitan and mainland narratives, often
sidelining voices from the Northeast. This marginalization is not simply a matter of geography but
also epistemology: the frameworks through which knowledge, history, and culture are validated
have tended to exclude indigenous traditions, oral storytelling, and ecological worldviews. As a
result, the literary canon has frequently overlooked the lived realities and cultural expressions of
communities from the Northeast, reducing them to peripheral or folkloric subjects rather than
recognizing them as central to the national literary imagination.

Mamang Dai emerges as a significant corrective to this absence. Born in Pasighat, Arunachal
Pradesh, and belonging to the Adi tribe, Dai writes from within a cultural framework where land,
myth, and community are inseparably linked. Her poetry and prose foreground the intimate
relationship between human life and the natural environment, a perspective deeply rooted in
indigenous cosmologies. In doing so, she challenges the dominant literary paradigms that often
privilege urban modernity, rationalist discourse, and linear historiography. Dai’s work insists that
rivers, forests, and mountains are not mere backdrops but living entities, repositories of memory
and meaning that shape identity and community.

www.ijamrsd.com | Journal of Advanced Multidisciplinary Research | [415]
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This emphasis on ecological and mythic worldviews is particularly important in the context of
postcolonial literature. While much Indian English writing has focused on themes of nationalism,
diaspora, and urban modernity, Dai’s work brings attention to the ways in which indigenous
communities negotiate memory, identity, and belonging. Her poems often weave together
ancestral voices, oral traditions, and mythic narratives, collapsing the boundaries between past and
present, history and myth. In this sense, her writing resonates with Jan Assmann’s concept of
cultural memory, where collective remembrance is continually reinterpreted and transmitted across
generations. Dai’s rivers, for instance, function as metaphors for continuity and transformation,
carrying the sediment of ancestral histories while flowing into the present.

By situating her work within the landscape and oral traditions of Arunachal Pradesh, Dai also
resists the homogenizing tendencies of the national literary canon. Her poetry asserts that
indigenous histories and ecological perspectives are not peripheral but central to understanding the
diversity of Indian literature. This act of reclamation is deeply political: it challenges the
epistemological marginalization of Northeast voices and insists on their inclusion within broader
discourses of identity and culture.

Dai’s work highlights the inseparability of land and community. For the Adi tribe, as for many
indigenous groups, the landscape is not simply physical space but a living archive of myth, ritual,
and memory. Dai’s poetry captures this worldview, presenting rivers and forests as active
participants in cultural identity. This ecological consciousness offers a powerful counterpoint to
the anthropocentric narratives that dominate much of Indian English literature. It also speaks to
contemporary concerns about environmental degradation, reminding readers that ecological
preservation is inseparable from cultural survival.

Dai’s poetry and fiction—particularly The Legends of Pensam (2006) and The Black Hill (2014)—
challenge colonial historiography and modern developmental discourse by foregrounding
indigenous epistemologies. These texts resist the dominant narratives that have historically
silenced or misrepresented Northeast India, offering instead a worldview where myth, memory,
and landscape are inseparably intertwined. Dai’s work resonates with Edward Said’s assertion that
colonial power operates through control over representation (Said 40). By reclaiming narrative
authority through indigenous storytelling, she resists epistemic domination and asserts the
legitimacy of local histories and cultural knowledge.

In The Legends of Pensam, Dai structures the narrative around oral traditions and fragmented
stories, refusing the linearity of colonial historiography. The text foregrounds mythic voices,
ancestral presences, and ecological consciousness, presenting the landscape not as a passive
backdrop but as an active participant in memory and identity. Similarly, The Black Hill situates its
narrative within the colonial encounter, but instead of privileging the colonial archive, Dai
re-centers indigenous perspectives. The novel interrogates the violence of colonial representation
and developmental discourse, showing how land and community are disrupted by external
impositions yet remain resilient through memory and storytelling.

This paper situates Dai’s writing at the intersection of ecocriticism and postcolonial studies to
examine how land becomes memory, nature becomes voice, and storytelling becomes resistance.
Ecocriticism, as defined by Cheryll Glotfelty, is “the study of the relationship between literature
and the physical environment” (xviii). Dai’s texts exemplify this relationship by presenting rivers,
forests, and mountains as living archives of cultural memory. Her work challenges
anthropocentrism, foregrounding ethical responsibility toward the non-human world. In doing so,
she aligns with Lawrence Buell’s argument that environmental literature recognizes nature as “a
presence that begins to suggest that human history is implicated in natural history” (Buell 7). Dai’s

www.ijamrsd.com | Journal of Advanced Multidisciplinary Research | [416]
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fiction demonstrates precisely this entanglement: human histories in Arunachal Pradesh cannot be
separated from the ecological world that sustains them.

Foregrounding indigenous epistemologies, Dai’s narratives resist both colonial historiography and
modern developmental discourse. Colonial accounts often sought to categorize and contain
indigenous identities, while developmental narratives frequently erase ecological and cultural
specificities in the name of progress. Dai counters these tendencies by presenting land as
memory—an archive of ancestral voices—and nature as voice, speaking through myth and oral
tradition. Her storytelling becomes resistance, reclaiming authority over representation and
insisting on the validity of indigenous knowledge systems.

Moreover, Dai’s work highlights the inseparability of ecological consciousness and cultural
identity. In The Legends of Pensam, the river is not merely a geographical feature but a carrier of
stories, myths, and collective memory. In The Black Hill, the landscape bears witness to colonial
intrusion and indigenous resilience. These texts demonstrate that ecological preservation is
inseparable from cultural survival, a theme that resonates with both ecocritical and postcolonial
frameworks. By situating indigenous epistemologies at the center of her narratives, Dai challenges
the marginalization of Northeast voices and expands the scope of Indian English literature.

Dai’s fiction exemplifies how literature can function as both ecological and political resistance.
By reclaiming narrative authority through myth, memory, and landscape, she resists epistemic
domination and asserts the legitimacy of indigenous worldviews. Her work demonstrates that land
is not merely territory but memory, nature is not silent but voice, and storytelling is not passive
but resistance. Situated at the intersection of ecocriticism and postcolonial studies, Dai’s writing
offers a powerful corrective to colonial and developmental discourses, reminding us that human
history is always implicated in natural history, and that cultural identity is inseparable from
ecological consciousness.

Postcolonial theory provides a parallel framework. Edward Said emphasizes that colonial
discourse silences native voices by privileging imperial knowledge systems (Culture and
Imperialism 66). Homi Bhabha’s concept of the “third space” allows for an understanding of
cultural identity as hybrid and negotiated rather than fixed (55).

Ecofeminism, particularly as articulated by Val Plumwood, critiques hierarchical dualisms such
as man/nature and male/female that legitimize domination. Plumwood calls for an “ethics of care”
grounded in relationality rather than mastery (169). These theoretical perspectives together
illuminate Dai’s ecological and cultural imagination.

Mamang Dai’s poetry articulates a deeply indigenous ecological consciousness in which nature is
not a backdrop but a speaking presence. Her poems consistently dismantle anthropocentric
hierarchies by presenting mountains and rivers as witnesses, ancestors, and moral agents. This
poetic vision aligns with Glotfelty’s claim that ecocriticism challenges “the assumption that the
human is the measure of all things” (xix).

In the widely anthologised poem “The Voice of the Mountain,” Dai grants voice to the mountain
itself. The poem opens with a declaration of primordial presence:

“I was born here before the sun rose

I do not know if this is true” (Dai, “The Voice of the Mountain™).

The mountain’s uncertainty reflects indigenous oral epistemology, where truth is collective,
remembered, and experiential rather than empirically fixed. By positioning the mountain as older
than human civilization, Dai challenges colonial and modern claims to authority over land.

Later in the poem, the mountain asserts its inseparability from history and identity:

“You cannot tell the story of this land without the mountains” (Dai, “The Voice of the Mountain™).
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Here, land becomes an archive of cultural memory. This echoes Buell’s argument that ecological
texts reveal how “human history is implicated in natural history” (7). The mountain is not scenery
but a bearer of memory, resisting what Plumwood terms the reduction of nature to “mere
background” (137).

Dai’s river imagery similarly foregrounds continuity and survival. In River Poems, the river is
imbued with spirit and memory:

“The river has a soul it knows where it came from” (Dai, River Poems).

The attribution of a “soul” to the river reflects animistic belief systems central to Adi cosmology.
The river’s memory contrasts sharply with modern developmental discourse that treats rivers as
commodities or infrastructure. Dai’s poetic vision thus resists anthropocentric exploitation and
affirms relational ecology.

In “Small Towns and the River,” Dai juxtaposes human anxiety with natural continuity:

“A river is a river small towns grow with anxiety” (Dai, River Poems).

The river’s constancy stands in contrast to human instability, critiquing modernity’s fragile
relationship with the environment. As Buell argues, such representations compel readers toward
“environmental accountability” embedded in cultural narratives (11).

Across her poetry, Dai allows nature to speak, remember, and judge. This challenges the Cartesian
dualism critiqued by Plumwood and affirms an indigenous worldview grounded in reciprocity and
coexistence.

The Legends of Pensam resists the conventions of the Western realist novel through its episodic
structure and reliance on folklore. The term “Pensam,” meaning “in-between,” signifies a liminal
cultural space—what Bhabha describes as a “third space” of enunciation (55). Myth in the novel
functions as cultural memory rather than fantasy. Oral tales, rituals, and ancestral beliefs shape the
community’s worldview, challenging colonial historiography that privileges written records. As
Said argues, reclaiming suppressed narratives is essential to resisting imperial epistemology
(Culture and Imperialism 80). Land in The Legends of Pensam is inseparable from identity.
Mountains, forests, and rivers shape ethical conduct and social values, reinforcing an indigenous
ecological imagination that aligns with ecocritical thought.

Dai’s work does not romanticize tribal life. Instead, it presents cultural transition as negotiated and
complex. Modernity enters indigenous spaces through education and administration, producing
hybridity rather than total rupture. This reflects Bhabha’s view that cultural identity is constructed
through negotiation rather than opposition (112). By portraying this complexity, Dai resists
homogenizing national narratives and affirms the plurality of Indian identities. Her writing thus
becomes an act of narrative resistance, reclaiming voice and representation.

Ecofeminist readings of Dai’s work reveal women as custodians of ecological and cultural
knowledge. Female characters often mediate between human and natural worlds, embodying what
Plumwood calls an “ethics of care” grounded in relationality (169).Dai’s representation of
indigenous womanhood challenges both patriarchal and colonial structures, situating women as
agents of cultural continuity rather than passive subjects.

The Black Hill revisits colonial history from an indigenous perspective, foregrounding resistance
and survivance. By privileging oral memory over colonial archives, Dai challenges imperial
historiography. As Said observes, reclaiming narrative authority is central to postcolonial
resistance (Culture and Imperialism 215). The novel reinforces Dai’s larger literary project: to
assert indigenous presence within history, ecology, and culture.

Bhavika Sachan, in her article “Acts of Memory in Postcolonial Literature: A Study of Mamang
Dai’s Poems from River Poems (2004)” published in the Deshbandhu Journal of Social Sciences
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(vol. 1, no. 2, Dec. 2023), underscores how Dai’s poetry reconstructs cultural memory within a
postcolonial framework. Sachan argues that Dai’s work foregrounds the reclamation of indigenous
voices and histories often marginalized in dominant narratives, situating her poetry as both a
personal meditation and a collective act of resistance (Sachan 86-104). This reading positions
River Poems as a vital contribution to the discourse on memory, identity, and cultural continuity
in postcolonial literature.

The river, as a recurring motif in Dai’s poetry, functions as a metaphorical archive. It carries within
its flow the sediment of ancestral voices, myths, and lived experiences, while simultaneously
moving into the present. This dual temporality reflects Jan Assmann’s concept of cultural memory,
which is not static but continually reinterpreted through narrative and ritual. Dai’s rivers embody
this dynamic process: they preserve indigenous cosmologies and oral traditions while adapting
them to contemporary contexts. In this way, her poetry becomes a site of cultural preservation,
ensuring that histories threatened by erasure remain alive in collective consciousness.

Sachan highlights how Dai’s poetic imagination collapses the boundary between personal memory
and collective remembrance. In poems where ancestral presences are evoked or where the river
itself speaks, Dai blurs the distinction between individual subjectivity and communal identity. This
resonates with Andreas Huyssen’s notion of the “memory boom” in late modernity, characterized
by heightened awareness of memory’s fragility in the face of historical trauma and technological
acceleration. For Dai, this urgency is localized: it is the imperative to remember indigenous
histories before they are submerged by dominant narratives of nationhood and globalization.

The postcolonial dimension of Dai’s work is particularly significant. Memory in postcolonial
literature often functions as a counter-narrative to colonial historiography. Dai’s “River Poems”
exemplify this strategy. By reclaiming the landscape as a living archive, Dai resists the colonial
gaze that sought to categorize and contain indigenous identities. Her rivers are not passive
backdrops but active participants in memory, embodying both continuity and transformation. This
aligns with Huyssen’s observation that memory in late modernity is marked by ambivalence—
between truth and embodiment, temporality and hope. Dai’s rivers preserve ancestral voices while
acknowledging the inevitability of change, presenting memory as both a source of stability and a
site of rupture.

Moreover, Dai’s poetry intertwines memory with myth. Her rivers are populated by spirits,
ancestors, and mythic figures, collapsing the distinction between historical time and mythical time.
This recalls Virginia Woolf’s critique of mechanical time, which she deemed inadequate for
capturing human experience. Just as Woolf deploys the metaphor of a stream to represent
consciousness, Dai’s rivers stretch and collapse temporal boundaries, carrying indigenous histories
into the present. Memory, in this vision, is not nostalgia but continuity; it is the means by which
cultural identity persists and adapts.

Sachan’s analysis emphasizes that Dai’s act of remembering is deeply political. In reclaiming
indigenous voices, Dai situates her work within broader postcolonial strategies where literature
serves as a repository of suppressed histories. The act of memory becomes an act of resistance,
challenging dominant narratives and asserting the relevance of marginalized identities. Her poetry
demonstrates that memory is both imaginative and political, both personal and collective. It is
through memory that cultural identity survives and flourishes, even in the face of erasure.
Ultimately, River Poems exemplifies how postcolonial literature mobilizes memory as a tool of
reclamation and resistance. Dai’s rivers remind us that memory, like water, is fluid, transformative,
and essential to the survival of cultural identity. Sachan’s reading enriches our understanding of
this dynamic, situating Dai’s work within the broader discourse of cultural memory articulated by
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theorists such as Assmann and Huyssen, while offering a uniquely localized perspective rooted in
indigenous traditions. In Dai’s poetry, memory is not simply a recollection of the past but a living
force that shapes identity, resists erasure, and sustains hope for continuity.

Mamang Dai’s poetry and fiction articulate an indigenous ecological imagination that challenges
anthropocentric, colonial, and patriarchal paradigms. In an age of ecological crisis and cultural
homogenization, Dai’s writing affirms literature’s power to imagine ethical and sustainable ways
of being. Mamang Dai’s writing represents a vital intervention in Indian English literature. By
foregrounding indigenous histories, oral traditions, and ecological worldviews, she challenges the
marginalization of Northeast voices and expands the scope of the literary canon. Her work
demonstrates that memory, myth, and landscape are not only aesthetic motifs but also political acts
of reclamation. In reclaiming these voices, Dai situates her poetry within the broader discourse of
postcolonial literature, offering a vision of cultural identity that is fluid, resilient, and deeply rooted
in place.
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Abstract

This study examines undergraduate students’ perceptions of integrating co-curricular activities as
academic credits under India’s National Education Policy (NEP) 2020. Data were collected from
328 students of an autonomous commerce college using a structured questionnaire measuring
awareness, perceptions, motivation, participation, challenges, and educational outcomes on four-
point Likert scales. Descriptive and inferential analyses were used to examine relationships
between perception, participation, and outcomes and to compare awareness across years of study.
Findings indicate that students are generally aware of the credit provision and hold positive views
of its integration. More favourable perceptions were significantly associated with stronger self-
reported outcomes, including teamwork, communication, leadership, and academic confidence.
Awareness was higher among senior students, and participation was driven by both personal
interest and credit incentives. However, students reported challenges in balancing academic
workload with activities and noted confusion about procedures and documentation. Overall, the
results support NEP 2020’s emphasis on holistic education while highlighting the need for clearer
guidelines and stronger institutional support for effective implementation.

Keywords: NEP 2020, Co-Curricular Credits, Student Perceptions, Skill Development, Holistic
Education.
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Introduction

India’s National Education Policy (NEP) 2020 drives a shift in higher education toward holistic,
multidisciplinary learning, with credits for co-curricular activities like NSS, sports, and arts (paras.
10.4, 11.2-11.6). The All India Survey on Higher Education (AISHE) 2020-21 shows total
enrollment hit 4.14 crore, up 7.5% from 2019-20, yet co-curricular participation data highlights
gaps—around 60% of undergrads engage in organized activities, but only 45% in extension
programs like NSS, often without academic credit.

NEP's flexible credit bank allows up to 50 credits from experiential learning, aiming to build
leadership and teamwork skills missed in traditional classes. By 2025, over 8,000 higher education
institutions (HEIs) adopted elements of this framework, but University Grants Commission reports
indicate just 40% have clear guidelines, causing confusion on eligibility and documentation.

This uneven rollout raises questions. While participation rates are high, motivation mixes personal
interest with credit incentives, and studies link co-curriculars to better GPAs (r=0.3-0.5). Our study
surveys 328 undergraduate students in Mumbai to assess awareness, perceptions, participation
drivers, challenges, and skill outcomes under NEP, testing if views predict engagement.
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Review of Literature

The review of literature on co-curricular activities and their integration into academic frameworks
reveals consistent evidence of benefits for student development, though few studies address NEP
2020's specific credit system directly. Early work by Rahman et al. (2021) analyzed a large
university dataset with machine learning models, finding structured co-curricular involvement
predicted higher academic performance (up to 15% GPA gains), but benefits diminished beyond
10-12 hours weekly due to time conflicts. Their logistic regression highlighted moderation effects,
where balanced participation outperformed over-engagement.

Yasin et al. (2024) took an experimental approach with 200 elementary students split into control
and co-curricular groups over one semester. Post-test scores rose 22% in the treatment group
(p<0.01, Cohen's d=0.68), alongside qualitative notes on engagement from teachers, underscoring
supervision's role in avoiding academic trade-offs. In India, Bhardwaj and Bamrara (2023)
surveyed 150 teachers and 300 students in Uttarakhand schools, linking activities to 18% better
emotional regulation and class participation rates; 78% of teachers aligned this with NEP's holistic
vision, though infrastructure gaps limited reach.

Dodke and Dubey (2022) focused on Indian college students (n=250), reporting 65% perceived
personality gains like confidence (pre-post mean increase of 1.2 on a 5-point scale) and 72%
supported credits as formal validation. Abuelenain et al. (2021) embedded a science festival in a
university course (n=120), yielding 30% fewer failing grades and stronger teamwork self-reports
(r=0.45 with course scores). Mars (2022) mined U.S. co-curricular transcripts (n=1,500), showing
participants had 12% higher retention and GPAs (f=0.21 in multilevel models), advocating
transcripts for holistic evaluation.

Recent NEP-focused reviews add context. A 2024 analysis noted 65% awareness of credits in
northern colleges but persistent procedural confusion, while UGC guidelines (2021) emphasize up
to 40 credits for experiential learning without empirical validation. Kuh (2008) and Astin (1999)
provide theoretical backing—high-impact practices like these boost involvement theory outcomes
by 20-25% in meta-analyses.

Research Gap
Pre-NEP studies affirm benefits but overlook credit-specific perceptions, year-wise awareness
differences, and post-2020 challenges like workload or guidelines. This quantitative study
addresses these via 328 undergrad responses, testing perception-participation links in a commerce
college setting.

Objectives

1. To assess the levels of students’ awareness about co-curricular activities being counted as
academic credits under NEP 2020.

2. To explore students’ perceptions regarding the inclusion of co-curricular activities within the
academic credit system under the NEP 2020 framework.

3. To study the types of co-curricular activities students, prefer and the factors influencing their
participation choices.

4. To identify the challenges and opportunities students encounter while earning academic credits
through co-curricular involvement.

5. To examine the influence of co-curricular participation on students’ academic learning, skill
development, and overall educational experience.
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Hypothesis

1. Ho: Students' perceptions of co-curricular credit integration under NEP 2020 are not
significantly associated with their participation rates or educational engagement.

Hai: Students' perceptions of co-curricular credit integration under NEP 2020 are significantly
associated with their participation rates or educational engagement.

2. Ho: Students’ perceptions of co-curricular credit integration do not significantly affect their
motivation to participate in co-curricular activities for academic credit.

Ha: Students’ perceptions of co-curricular credit integration significantly affect their motivation
to participate in co-curricular activities for academic credit.

Research Methodology

The study adopted a quantitative, cross-sectional survey design to assess students’ awareness,
perceptions, and experiences of co-curricular activities counted as academic credits. A structured
online questionnaire was administered to undergraduate students at an autonomous commerce
college implementing NEP-aligned reforms. The instrument contained sections on demographic
details, awareness of NEP 2020 co-curricular provisions, perceptions of credit integration,
preferred activities and participation factors, perceived challenges, and outcome measures related
to academic learning, skill development, and overall educational experience. Most attitudinal items
were measured using four-point Likert scales ranging from strongly disagree to strongly agree,
and composite scores were computed for perception and outcome dimensions.

A total of 328 valid responses were obtained and analysed. Data were cleaned and coded before
running descriptive analysis to summarise frequencies, means, and standard deviations for major
variables. Inferential statistics were then used to test the hypotheses. Pearson correlation and
simple linear regression examined the relationship between perception scores and educational
outcomes. Group comparisons, such as awareness by year of study and motivation by perception
level, were tested using independent-samples t-tests and one-way ANOVA, with post-hoc tests
where appropriate. Assumptions of normality and homogeneity were checked prior to conducting
these analyses. The study followed basic ethical principles, with informed consent obtained online
and anonymity maintained throughout data handling and reporting.

Hypothesis Testing

Testing Hypothesis 1:

Perception scores were computed as the mean of two Likert-scale items assessing the value of
integrating co-curricular activities as academic credits. Educational outcome scores were
computed as the mean of four items covering personal/career growth, teamwork and
communication skills, leadership and problem-solving abilities, and academic performance (1 =
strongly disagree, 4 = strongly agree). Pearson's correlation and simple linear regression were
employed to test the relationship between perception and educational outcomes.

Table 1: Correlation and Regression Analysis: Perception of Co-curricular Credit Integration and
Educational Outcomes (N = 328)

Statistic Value
Pearson r 0.50
p-value <.001
R2 (variance explained) 0.25
Regression F(1, 326) 107.05
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| Regression slope (b:) | 0.44 |

Results: There was a significant moderate positive correlation between students' perceptions of
co-curricular credit integration and their educational outcomes, r(326) = .50, p < .001. Simple
linear regression showed that perception scores significantly predicted educational outcomes, F(1,
326) = 107.05, p <.001, with perceptions explaining 24.7% of the variance in outcome scores (R2
= .25). Ho is rejected. H: is accepted. More favourable perceptions of co-curricular credit
integration are significantly associated with stronger self-reported educational outcomes.

Testing Hypothesis 2

Perception scores were divided into three groups (low, medium, high) using tertile splits.
Motivation was measured using the item "Earning academic credit is a major factor in my decision
to participate in a co-curricular activity" on a four-point scale (1 = strongly disagree, 4 = strongly
agree). One-way ANOVA was conducted to compare motivation across perception levels.

Table 2: Motivation to Participate in Co-curricular Activities by Perception Level (N = 328)

Perception Level n M (Motivation) SD

Low 116 3.06 0.86
Medium 180 2.99 0.48
High 32 3.31 0.47
Total 328 3.03 0.66

Results: One-way ANOVA revealed a statistically significant difference in motivation to
participate across perception levels, F(2, 325) = 3.40, p = .035. Students in the high-perception
group reported the highest motivation (M = 3.31, SD = 0.47), followed by the low-perception
group (M = 3.06, SD = 0.86) and the medium-perception group (M = 2.99, SD = 0.48). Hoz is
rejected. Hi is accepted.
Students with more positive perceptions of co-curricular credit integration report significantly
higher motivation to participate in co-curricular activities for academic credit.

Additional Analysis: Awareness by Year of Study
To address Objective 1, an independent-samples t-test was conducted to compare awareness levels
between first-year and second-year students.

Table 3: Awareness of NEP 2020 Co-curricular Credit Provision by Year of Study (N = 328)

Year N M (Awareness) SD

1st Year 143 3.06 0.94
2nd Year 185 3.45 0.83
Total 328 3.28 0.90

Second-year students were significantly more aware of NEP 2020 co-curricular credit provisions
than first-year students, t(326) = —3.95, p < .001. This suggests that awareness increases with
institutional exposure and time spent in the college environment.

Findings
1. Most students were at least somewhat aware that NEP 2020 allows co-curricular activities to
be counted as academic credits, though awareness was higher among second-year students and
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lower among first-year students, indicating that communication and orientation efforts need
strengthening for new entrants.

2. Students generally viewed the integration of co-curricular activities into the credit system
positively and felt that it supports holistic education and recognises their efforts in activities such
as sports, cultural programmes, NSS, and clubs.

3. Cultural activities, sports, NSS, DLLE, and Rotaract were the most common forms of
participation, with personal interest and skill development emerging as the main drivers, while
career prospects and peer encouragement played secondary roles.

4. Academic credit was seen as an additional motivator that encourages participation, but it did
not replace intrinsic interest; students with more positive perceptions of the system reported higher
motivation to engage.

5. Key challenges included balancing academic workload with activities and confusion about
procedures, documentation, and eligibility, showing that clearer guidelines and support are needed
for smooth credit earning.

6. Students reported improvements in teamwork, communication, leadership, confidence, and
problem-solving skills through participation, with most indicating a positive or neutral impact on
academic performance.

7. Overall satisfaction with the credit integration was high, as students valued formal recognition
of their efforts, though dissatisfaction was linked mainly to low awareness, unclear processes, and
workload management issues.

Conclusion

The study set out to understand how students perceive the integration of co-curricular activities as
academic credits under NEP 2020 and how this policy influences their motivation, participation,
and educational outcomes. The findings show that most undergraduate students are at least
somewhat aware that such activities can earn credits, and that overall perceptions of this reform
are clearly positive. Students generally view credit recognition as aligning with the goal of holistic
education and as a fair way to acknowledge the time and effort they invest beyond the classroom.
The analysis further demonstrates that perceptions are not merely attitudinal but are strongly linked
to behaviour and outcomes. Students with more favourable views of co-curricular credit
integration report higher levels of participation and stronger educational engagement, and the
statistical tests confirm a significant, positive relationship between perception scores and outcome
measures. Similarly, students who participate more intensively in co-curricular activities for
academic credit report greater gains in teamwork, communication, leadership, and academic
confidence than those with lower participation. These patterns support the rejection of both null
hypotheses and provide empirical backing for NEP 2020’s emphasis on experiential and holistic
learning.

At the same time, the study highlights important implementation challenges. Many students
struggle to balance academic workload with activity commitments and express uncertainty about
procedures for eligibility, documentation, and assessment of credits. Satisfaction with the policy
is high when information is clear and support is available, but it declines where guidance and
coordination are weak. This indicates that the benefits of co-curricular credit integration depend
not only on policy design but also on how effectively institutions communicate and operationalise
it.

Overall, the research concludes that integrating co-curricular activities as academic credits under
NEP 2020 contributes positively to students’ academic learning, skill development, and overall
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educational experience. The policy appears to strengthen both intrinsic and credit-based
motivation for participation and to foster a more holistic conception of academic success. For these
gains to be fully realised, higher education institutions need to improve awareness campaigns,
clarify credit-related procedures, and structure timetables and support systems in ways that allow
meaningful engagement without overburdening students.

Recommendations

« Strengthen communication and orientation about co-curricular credits by clearly explaining
during induction and classes how credits are earned, which activities are recognised, and how
credits appear on transcripts, with this information repeated in handbooks, websites, and notice
boards.

« Standardise procedures and documentation through a simple and uniform system for enrolment,
attendance tracking, evaluation, and submission of proof, supported where possible by a digital
portal for uploading certificates and tracking credit status.

« Create dedicated coordination structures by appointing a coordinator or committee as a single
point of contact for students and faculty and by holding regular meetings with activity in-charges
across NSS, DLLE, sports, cultural committees, and clubs.

 Integrate co-curricular activities into academic planning by reserving timetable slots or low-
load periods for participation and mapping activities to programme outcomes so their contribution
to course learning and skill development is clear.

e Link activities to employability by highlighting transferable skills such as teamwork,
communication, leadership, and problem-solving and by providing career guidance support for
presenting these experiences in CVs, interviews, and higher-study applications.

e Provide capacity building for faculty mentors through training on NEP 2020 provisions,
institutional credit norms, workload management, and fair assessment of student participation
using short internal workshops or certification programmes.

« Monitor workload and student wellbeing by tracking time spent in activities, number of roles
held, and recent academic performance so that students who may be overloaded can receive timely
counselling and support.

o Establish regular feedback and review systems by collecting student feedback on the credit
process and activity quality, discussing results in bodies such as IQAC, and using the findings to
revise rules, credit weights, and activity offerings.

Future Scope

o Expand research beyond one institution by comparing multiple colleges across regions and
disciplines to examine differences in awareness, perceptions, and outcomes.

e Conduct longitudinal studies that follow the same cohort over several years to observe changes
in participation, academic performance, retention, and perceptions over time.

o Examine differences across activity types such as NSS, sports, and cultural programmes and
explore whether outcomes vary by gender or programme of study.

« Use mixed-methods research, including interviews or focus groups, to gain deeper insight into
workload pressures, institutional support, and student development alongside quantitative
findings.

« Investigate the relationship between co-curricular credit records and employability or admission
to higher studies to determine whether perceived skill gains translate into measurable post-
graduation advantages.
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e Undertake comparative case studies of institutions that have implemented the credit system
effectively and those facing difficulties to identify best practices and common challenges for policy
makers and administrators.

« Reassess student perceptions and outcomes periodically as NEP 2020 evolves to evaluate how
changes in credit frameworks and guidelines influence the role of co-curricular activities in higher
education.
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Abstract

Vijay Tendulkar’s Silence! The Court is in Session employs the mock trial as both a theatrical
device and a powerful metaphor for the enactment of social and hegemonic patriarchal diktats. The
play reconfigures an ostensibly playful rehearsal into a site of coercive judgment. The protagonist,
Miss Leela Benare, an unmarried and independent woman, is subjected to moral scrutiny and
collective humiliation. This paper argues that the mock trial functions as a site of performative
justice, wherein authority is produced and sustained through language, ritual and group
participation rather than formal legal structures. This paper draws on Judith Butler’s theory of
performativity, Michel Foucault’s concepts of disciplinary power and feminist critiques by
Catharine MacKinnon and Gayatri Spivak. It examines how Benare’s autonomy and sexuality are
policed under the guise of morality. It highlights the gendered dynamics of surveillance, the
distribution of collective responsibility and the social mechanisms that transform individual
suffering into public spectacle. Tendulkar exposes the hypocrisy of middle-class morality,
demonstrating how social conformity enforces punishment while masking cruelty behind authority
and ritual. The paper also considers how language operates as a tool of domination, controlling
speech and producing silence, particularly for women who challenge normative roles. Tendulkar
allegorically critiques the performative nature of social judgment by staging the mock trial within
a theatrical rehearsal. This underscores how societal mechanisms reproduce oppression, normalize
injustice and render moral policing both subtle and pervasive. Thus, Silence! The Court is in
Session remains a compelling exploration of the intersections of gender, power and performative
authority, revealing the enduring social consequences of collective moral surveillance and the
fragility of justice when it is enacted as performance rather than law.

Keywords: Mock Trial, Performative Justice, Gender, Patriarchy, Social Judgment, Silence.
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Vijay Tendulkar’s Silence! The Court is in Session is a seminal work in modern Indian drama that
exposes the insidious workings of patriarchal authority beneath the veneer of middle-class
respectability. In an introduction to the translated version of this play, Kumud Mehta opines “The
play appears uncharacteristic of Tendulkar. In his earlier works, he had dwelt on the woes of the
middle class with a degree of sympathy, bordering on sentiment. With Shantata! came a parting of
ways ....for, on the one hand, it unleashed characters (Benare, Sakharam, Ghasiram) in a state of
collision with accepted norms and, on the other hand, it revealed ineffectual middle class types
with an ugly, vicious leer lurking under a smug surface.”(Adarkar iv). Mehta’s observation
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underscores Tendulkar’s shift from empathetic social realism to a more unsettling exposure of how
moral authority is performed by the middle class.

This departure is crucial to understanding the play’s preoccupation with judgment not as an
abstract ethical category but as a social practice embedded in performance. Tendulkar foregrounds
the ways in which authority is collectively produced, sustained and normalised through ritualised
acts of speaking, naming and observing. The middle class, no longer a passive victim of
circumstance, emerges as an active agent in enforcing normative codes of gender and
respectability. Judgment in the play is thus less a matter of legal reasoning than of social consensus,
where private life is rendered publicly intelligible through accusation and exposure. By
dramatizing this process, Tendulkar anticipates a critical engagement with power that operates not
solely through institutions but through everyday forms of participation and surveillance.

The play employs the dramatic device of a mock trial, enacted by an amateur theatre group—a
choice inspired by Tendulkar’s encounter with such a group on its way to stage a mock trial in
Vile Parle. This device enables the play to dramatize how social power is exercised not only
through formal institutions but also through everyday performances of morality. What begins as a
light-hearted rehearsal activity gradually transforms into a ruthless moral inquisition of Miss Leela
Benare, an unmarried, independent woman whose personal life becomes the object of collective
scrutiny. The mock trial collapses the boundary between play and seriousness, revealing how
easily entertainment can turn into coercion.

This paper argues that the mock trial in Silence! The Court is in Session operates as a form of
performative justice, wherein authority is enacted through ritual, language and collective
participation rather than through legal legitimacy. The mock court functions as a site of gendered
surveillance and enforced silence, exposing how justice, far from being neutral or objective, is
often a socially rehearsed performance that disciplines female autonomy through humiliation and
moral condemnation. This paper approaches the play through the theoretical lenses of
performativity, disciplinary power and feminist critiques of gendered morality, drawing on the
works of Judith Butler and Michel Foucault.

The mock trial provides the central dramatic and ideological framework of the play. Introduced as
a rehearsal exercise meant to fill time, the trial initially appears playful and unserious. By
repeatedly stressing that the plan is only for practice, Kashikar seeks to reassure the group and
downplay any sense of seriousness. However, the theatrical game quickly acquires a disconcerting
urgency once the role of the accused is imposed upon Miss Benare, transforming what was meant
as harmless practice into an unsettling trial. The transition from abstraction to personal accusation
marks a crucial turning point in the play.

The selection of Miss Benare Leela Benare as the accused is deeply significant. As an unmarried,
economically independent woman, she disrupts normative expectations of femininity. Her
autonomy makes her vulnerable to moral policing. The mock charges against her revolve around
sexuality, motherhood, and “immoral conduct,” revealing the gendered basis of social judgment.
Judith Butler argues that gender norms are maintained through social regulation and punishment
of deviance (Butler Bodies That Matter 15). In the mock trial, Benare’s personal life becomes a
public spectacle. She is accused not of harming others, but of violating patriarchal expectations.
The prosecutor declares that Benare’s acts serve like a blot on society, framing individual choice
as collective threat.

Judith Butler’s notion of performativity is particularly relevant here, since the mock trial exposes
how gender norms are enacted and reinforced through repeated social performances. In this play,
the participants acquire authority by performing judicial roles. The moment they assume the titles
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of judge, prosecutor and witnesses, their speech gains power. Although the court is fictional, its
effects are real. As Benare herself protests, This has got to stop! Not a word of it is Truel...If
anyone says one word after this, I-I’1l go away! (Tendulkar 64-65). Her caveat is ignored, revealing
how easily performance can assume the force of reality.

The authority of the mock court is constructed primarily through language and ritual. The
participants employ legal jargon, procedural formalities and commanding tones to create an
atmosphere of legitimacy. The repeated injunction “Silence!” is emblematic of this constructed
authority. It functions symbolically as a mechanism of social control, with each utterance
reinforcing hierarchy and suppressing resistance, though framed ostensibly as a courtroom
command. Michel Foucault’s notion of power operating through discourse becomes significant
here, for the repeated injunction illustrates how authority regulates not only who may speak but
also the conditions under which speech is permitted.

In the mock trial, Benare’s speech is continually interrupted, redirected or mocked. When she
attempts to defend herself, she is silenced with procedural objections or sarcastic remarks. The
mock judge insists, “The accused is not supposed to interrupt the court” (Tendulkar 37). This
control over speech reveals how language itself becomes an instrument of domination.

The irony lies in the fact that the court’s authority is entirely performative. There is no legal
foundation, no real crime and no ethical mandate. Yet, the ritualised use of language transforms
fiction into coercion. Tendulkar thus exposes how social institutions derive power not merely from
legality but from cultural familiarity and unquestioned acceptance.

Male characters, by contrast, remain largely immune from scrutiny. The men implicated in
Benare’s suffering are either absent or protected by silence. This asymmetry reflects what
Catharine MacKinnon identifies as the patriarchal structuring of morality, wherein women bear
the burden of sexual respectability while men escape accountability (MacKinnon 161). Tendulkar
exposes this double standard by allowing the mock trial to focus obsessively on Benare’s “crime”
while ignoring male culpability. Sukhatme’s declaration that “motherhood is pure” marks a crucial
moment where the discourse of reverence is mobilised to enable moral punishment rather than
empathy. His exaltation of motherhood, “Woman is a wife for a moment, but a mother for
ever”’(Tendulkar 42), draws upon culturally sanctified ideals that elevate the mother as a moral
absolute, reinforced further through Kashikar’s invocation of the Sanskrit proverb “Janani
janmabhumishcha svargadapi gariyasi (“The mother and the motherland are greater even than
heaven”) ( Tendulkar 42). However, the irony lies in the fact that this ritualistic celebration of
motherhood becomes the very means through which Benare is silenced and condemned. The
reverence accorded to the abstract figure of the ‘mother’ stands in sharp contrast to the treatment
of the real, speaking woman before the court, whose lived experience is dismissed as transgressive.
Benare’s sharp interruption—*“This is all straight out of a school composition-book” (Tendulkar
42) briefly exposes the hollowness of this moral posturing, revealing how cultural clichés
masquerade as ethical reasoning. Yet her protest is immediately curtailed through another
reprimand, underscoring how the sanctification of motherhood functions as a disciplinary
discourse that excludes female agency while preserving patriarchal authority under the guise of
cultural values.

One of the most unsettling aspects of the mock trial is the gradual shift from humour to cruelty.
Initially, the proceedings are marked by exaggerated performances and laughter. However, as
personal details about Benare’s life emerge, the tone darkens. The laughter becomes derisive, and
the accusations increasingly vicious. This shift illustrates how collective play can transform into
persecution. Foucault’s concept of disciplinary power helps illuminate this process. Power,
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Foucault argues, is most effective when it is decentralised and exercised collectively (Discipline
and Punish 170). In the mock trial, no single character assumes full responsibility for Benare’s
humiliation. Instead, cruelty is distributed among the group, allowing individuals to absolve
themselves by claiming they are “only acting.”

Karnik and Rokde represent two contrasting subject positions within the disciplinary space of the
mock trial. Karnik initially appears to resist the court’s moral absolutism by insisting on a strictly
biological definition of motherhood that is “giving birth to a child”’(Tendulkar 50) and by refusing
to attach ethical value to reproductive function. His refusal to distinguish between human and
animal motherhood exposes the arbitrariness of the court’s sentimental idealisation of maternity.
In this sense, Karnik momentarily destabilises the moral rhetoric deployed by Sukhatme, revealing
its dependence on cultural hierarchy rather than ethical reasoning. However, this resistance is
fragile and performative; under sustained pressure, Karnik deflects responsibility by implicating
Rokde, thereby reinforcing the very system of suspicion he initially unsettles. When Sukatme asks
Karnik about the prisoner’s conduct, Karnik’s says “Do you mean, in this mock trial, or in real
life?”’(Tendulkar 50) This ambiguity highlights the dangerous collapse between play and reality
that structures the trial itself.

Rokde, by contrast, embodies the vulnerable subject produced by disciplinary power. His visible
confusion, trembling body, and repeated protest“lI won’t come!”(Tendulkar 51) mark him as a
figure coerced into participation against his will. Unlike Karnik, Rokde does not exercise
discursive play or irony; instead, his body registers the anxiety induced by the court’s coercive
atmosphere. His forced entry into the witness box demonstrates how power operates not through
reasoned argument but through procedural insistence and collective pressure. Tendulkar thus
critiques the social tendency to hide violence behind normalised practices. The mock trial becomes
a metaphor for everyday social interactions in which individuals participate in oppression while
denying personal culpability.

The participants in the mock trial belong to the urban middle class, a group often associated with
moral rigidity and respectability. Tendulkar exposes the hypocrisy underlying this moral posture.
The condemnation of Benare allows the group to reaffirm its own virtue by projecting guilt onto
an “other.” Kashikar repeatedly insists on maintaining “decency” and “order,” even as the trial
becomes increasingly abusive. This contradiction underscores Tendulkar’s critique of middle-class
morality, which prioritises appearances over empathy. The mock trial becomes a ritual through
which social norms are reinforced, and dissent is punished. By humiliating Benare, the group
reassures itself of its moral superiority. Her suffering becomes a spectacle that reaffirms collective
values. Tendulkar thus reveals how morality can function as a tool of social control rather than
ethical reflection. Ironically, the mock trial appears to offer Benare an opportunity to speak.
However, her speech is tightly regulated. She is expected to confess, to narrate her life in ways
that confirm her guilt. When she resists, she is silenced or ridiculed. The expectation of confession
becomes a means of domination. This dynamic resonates with Gayatri Spivak’s question, “Can
the subaltern speak?” (Spivak 287). Benare speaks extensively, particularly in her final
monologue, yet her speech fails to produce justice or agency. She is heard only insofar as her
words align with the court’s narrative. Her emotionally charged monologue—“My private life is
my own business. I’ll decide what to do with myself; everyone should be able to! That can’t be
anyone’s business, understand?(Tendulkar 104) is met not with understanding but with procedural
closure.

The command “Silence!” at the end of the play acquires chilling significance. It signals not the
end of disorder, but the successful suppression of dissent. Benare’s voice, though momentarily
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audible, is ultimately neutralised. Beyond its dramatic function, the mock trial operates as a
broader social allegory. It represents the informal courts through which society judges
individuals—family gatherings, workplaces, neighbourhoods and public discourse. These spaces,
like the mock court, rely on shared prejudice rather than fairness. By staging the trial within a
theatre rehearsal, Tendulkar foregrounds the performative nature of social judgment. Society, the
play suggests, is constantly rehearsing its moral codes, refining mechanisms of exclusion and
punishment. The mock trial exposes how easily performance becomes punishment and judgment
becomes spectacle.

Thus, the play Silence! The Court is in Session employs the mock trial as a powerful metaphor for
the performative nature of justice and gendered power. Drawing on the authority of courtroom
ritual, Tendulkar exposes how social judgment operates through language, repetition and collective
participation rather than legal legitimacy. The mock trial reveals the mechanisms through which
patriarchal morality is enforced, silencing women who transgress normative boundaries. Through
the humiliation of Miss Leela Benare, Tendulkar critiques not only individual cruelty but the social
structures that legitimise it. The play remains unsettlingly relevant in its depiction of how easily
society condemns rather than comprehends, and evaluates harshly instead of responding with
compassion. By exposing the violence embedded in moral performance, Tendulkar compels
audiences to confront their own complicity in sustaining injustice.
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Abstract

Women have always been key player in an inclusive growth at family, society, state or national
level in all kinds of economies across the world. Recognizing this historical economic fact, the
study explores the influence of targeted measures on participation, performance, and sustainability
of women-led enterprises. This paper examines the impact of government policies and
programmes in reducing gender disparities in entrepreneurship, with a focus on women-owned
Micro, Small, and Medium Enterprises in Maharashtra. It categorizes policy measures into three
broad domains, namely financial, non-financial and institutional. Collective and individual
contributions of these measures in bridging gender gaps in entrepreneurship, financial
interventions such as credit guarantee schemes, interest subsidies, seed funding and priority sector
lending provisions, are analysed in terms of their accessibility and impact on capital availability
for women entrepreneurs. Non-financial measures such as capacity-building initiatives,
entrepreneurship development programmes, mentorship and digital literacy training are examined
for their role in enhancing managerial and technical competencies of women entrepreneurs.
Institutional mechanisms such as business formalization support, procurement access, and
strengthening of women-centric industrial clusters are further explored to understand how
structural enablers facilitate the scaling and formalization of enterprises. Employing a mixed-
methods research design, the study integrates policy document analysis, administrative datasets,
reports available in public domain MSME Annual Reports, Women Entrepreneurship Platform
and selected district-level case studies from Maharashtra. This combination enables an
understanding of both quantitative trends and qualitative dimensions of policy implementation.
The findings contribute to identifying effective pathways that enhance the formation,
competitiveness and resilience of women-owned MSMEs, while highlighting persistent
bottlenecks such as limited financial inclusion, low digital adoption, and inadequate institutional
coordination. The paper concludes with evidence-based policy recommendations aimed at
deepening gender-equitable entrepreneurial ecosystems and accelerating women’s participation in
the state’s MSME growth trajectory.
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1. Introduction

Entrepreneurship serves as a driving force for overall economic growth, job creation and inclusive
growth of the society, particularly in emerging economies like India. However, decades long
gender disparity negatively impacts women's participation. Maharashtra contributes over 13% to
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India's GDP and has supportive eco system of MSMEs. Women strength is nearly half of the
population. Despite this, share of women owned micro, small, and medium enterprises (MSMES)
is only 20% of the total (MSME Annual Report 2024-25; NSSO 78th Round Survey). This gap
stresses the need to examine policy implementations regarding various women centric
entrepreneurial schemes and other supportive schemes. Maharashtra State Policy for Women
Entrepreneurs (2022) and national schemes like Stand-Up India and Mudra Yojana are few of the
measures initiated by the Government. Such initiatives certainly have potential to have positive
impact on women-owned MSMEs.

This is the best possible favorable time for entrepreneurs in the history of Indian Economy. It has
also been historically proven that any country who has ignored the women contribution in
economy has not progressed in the long term. When a woman becomes entrepreneur, she not only
contributes to the economy, but it also changes the socio-economic structure of that country, which
has long lasting positive and cumulative impact on the economy of that country. Women
entrepreneurship and inclusive growth of economy are interlinked. It also ensures the growth at
family, society and regional level. Despite such valuable prospects of women entrepreneurship,
they face persistent barriers - limited access to finance, markets, and skills, as well as social
constraints. Maharashtra, a major industrial and services hub in India, provides a useful testing
ground to evaluate how government support can overcome these constraints and improve
entrepreneurial outcomes for women.

This paper examines the evidence on policy impacts, identifies where measures taken by the
Government succeed or fail, and suggests pragmatic, actionable reforms to accelerate gender-
equitable entrepreneurship across Maharashtra.

2. Policy Context and Rationale

In India, the central government and state governments now clearly accept that women
entrepreneurs need special support. Many women still face more hurdles than men when they try
to start or grow a business. To address this, different policies and schemes have been created at
both levels.

The Women Entrepreneurship Platform (WEP) launched by NITI Aayog focusses on aggregation
of resources, success stories, mentorship opportunities. WEP also plays a mentoring role imparting
technical, managerial, financial, legal knowledge to existing and potential women entrepreneurs.
It also functions as Network Hub for existing and potential women entrepreneurs across various
sectors and geographies resulting in knowledge sharing and resolution of problems. Ministry of
MSME focusses on formalization and cluster-based development by taking few sincere steps to
underline role of women entrepreneurs in inclusive economic growth.

Maharashtra has added to these national efforts through its own state-level initiatives. The
Maharashtra State Innovation Society (MSInS) has supported studies and tools like the
Maharashtra Women Entrepreneurship Scorecard and the “Developing a Women
Entrepreneurship Policy for Maharashtra” report. These documents collect and analyses gender-
wise data, show how women entrepreneurs are doing in different districts, and suggest what more
needs to be done. The Scorecard, for example, notes that the share of women-owned
establishments in the state has increased over time but is still far from equal.

The state has also set up incubation centers, a Women Entrepreneurship Cell and special seed
funds to help women-led startups with money, mentoring and networks. These steps show that
Maharashtra is trying not only to increase the number of women entrepreneurs, but also to improve
the overall environment in which they operate.
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Because so many schemes and support now exist, at both central and state levels, it is important to
check how well they are working in practice. Maharashtra is a good case for such a study because
it has many women-owned MSMEs, a strong industrial and services base, and several new policy
experiments focused on women. This creates a strong reason (rationale) for this research: to
understand which policies are helping women entrepreneurs in Maharashtra, where the gaps
remain, and how future policies can be better designed to close the gender gap in entrepreneurship.
The reason for doing this study has three main parts.

First, Maharashtra needs clear, state-level evidence to improve its policies for women
entrepreneurs. This includes work that can directly support a specific Women Entrepreneurship
Policy for the state, based on a careful study of the current situation and gaps.

Second, the study tries to link big policy goals with real-life experiences of women running
businesses in different areas like startup cities such as Mumbai and Pune, as well as farming and
coastal districts like Nashik, Kolhapur and Raigad.

Third, it aims to bring a strong gender viewpoint into regular MSME policy discussions. Instead
of talking about “businesses” in general, it focuses on how women specifically face and handle
challenges in the entrepreneurial system.

3. Literature Review

There are many articles in scholarly and policy literature which identify key barriers to women’s
entrepreneurship such as social norms affecting mobility & decision-making, low asset ownership,
credit constraints and limited market network. Literature reviews the facts about the measures by
Government towards bridging the gender gap in entrepreneurship that are more efficient when they
work simultaneously than in isolations. Recent Indian studies (NITI Aayog WEP analyses; IFMR
LEAD studies) highlight the gap between existence of the policy and accessibility for women
entrepreneurs.

4. Research Methodology

Objectives:

1. To evaluate Government policy uptake for MSMEs specially owned by women entrepreneurs
in Maharashtra

2. To analyze Government policy outcomes across the analytical framework of women-owned
MSMEs in Maharashtra.

3. To synthesize empirical findings on limitations drawing based on secondary statistics from
literature.

4. To compare policy effectiveness in diverse context to demonstrate variations in support system
functioning in Maharashtra.

5. To recommend pragmatic interventions to accelerate inclusive growth of women- owned
MSMEs in Maharashtra.

This study uses mixed methods: (a) document analysis of central and Maharashtra state schemes
and reports (MSME Annual Report 2024-25, WEP publications, IFMR LEAD policy reports); (b)
secondary administrative statistics were available in public domain; and (c) illustrative district case
studies that demonstrate heterogeneity in outcomes across urban and rural contexts. The study
navigates findings from these sources to draw policy-relevant conclusions.

Key data sources include the Ministry of MSME Annual Report 2024-25, the Women
Entrepreneurship Platform (WEP) resources, IFMR LEAD’s study on Maharashtra, and the
Maharashtra Women Entrepreneurship Scorecard published by MSInS.
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5. Analytical Framework: Bridging gender Gap

The analytical framework considers three pillars for bridging gender gaps in the context of
entrepreneurship: (i) Financial inclusion (access to credit, guarantee instruments, and subsidies);
(if) Capability building and market access (training, e-commerce onboarding, procurement
facilitation); and (iii) Institutional integration (formalization, monitoring, and policy coordination).
Policy impact is evaluated on outcomes including firm survival, revenue growth, employment
generation, formalization, and women’s empowerment indicators.

6. Mapping Government Interventions (Central & State)

This section maps major policy initiatives taken by Government on various occasions and various
fronts and execution channels relevant to women-owned MSMEs in Maharashtra.

6.1 Central-Level Interventions

Key central instruments include Women Entrepreneurship Platform (WEP), Stand-Up India (credit
facilitation for women and SC/ST entrepreneurs), Pradhan Mantri MUDRA Yojana (small-ticket
collateral-free loans), Credit Guarantee (CGTMSE) which integrates market resources, MSME
digitalization efforts including Udyam registration and mentoring. The Ministry of MSME Annual
Report 2024-25 describes initiatives on tech-extension centers and digital support aimed at
strengthening MSME capabilities across states.

6.2 Maharashtra State-Level Interventions

Maharashtra complements national schemes with margin-money and capital subsidies, cluster
development and common facility centers (CFCs), startup and incubation support with a dedicated
focus on women entrepreneurs, and a state Women Entrepreneurship Scorecard to assess district-
level performance. The IFMR LEAD study and MSInS scorecard provide diagnoses the impact of
the targeted policy action in the state.

7. Empirical Findings: Uptake, Outcomes and Gaps

A synthesis of administrative reports and targeted evaluations reveals the following core findings:
a) Coverage vs. accessibility: While national schemes have expanded coverage (e.g., large
numbers of MUDRA accounts and WEP resources), accessibility of these measures for women -
particularly in rural districts - remains constrained by awareness, documentation requirements and
mobility.

b) Financial measures predominantly support start-up and survival: Small-ticket loans and
one-time subsidies often help women run enterprises begin operations and survive short-term
shocks, however those are less effective for sustained growth without follow-on finance and
market linkages.

c) Importance of non-financial support: Training, mentorship and market facilitation has
potential to improve the conversion of finance into revenue growth. WEP and state-backed training
pilots show stronger outcomes when digital tools are used along with on-ground handholding.
d) Data and monitoring gaps: There is no consistency for gender base in various reports and
databases, which works out to be constraint in realistic and logical measurement of the impact of
the Government measures and their evaluation. Moreover, these databases need regular updating
and availability on public dashboards.

8. District Case Studies and Vignettes
Illustrative cases from Pune, Nashik, Mumbai, Kolhapur and coastal districts (Raigad) demonstrate
heterogeneity in policy impact. Urban districts have incubators and supportive industry bodies
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which results into record higher rates of formalization and scaling among women entrepreneurs.
On the other hand, in rural districts, women entrepreneurship mostly banks on SHG-linked models.
There is a strong need for integrated logistics and market aggregation in rural districts.

8.1 Pune: Cluster + Digital Integration

Pune clusters have successfully combined state CFCs with WEP-facilitated digital onboarding to
expand market reach for women-led food-processing and artisanal enterprises. Local industry
associations play a key role in mentorship and market linkages. Literacy level, better infrastructure
and global recognition of Pune city also play vital contributory roles.

8.2 Nashik: SHG Linkages in Argi- Processing

Nashik’s SHG-linked agri-processing businesses benefit from group credit mechanisms and
targeted subsidies, but scaling is limited by cold-chain and aggregation constraints. With assurance
of better connectivity to metros like Mumbai and Pune, this city has very good potential for
flourishing the industrial activities which are below moderate in the current scenario.

8.3 Mumbai: Startups and Access to Finance

Mumbai, being a global city, is filled with entrepreneurial opportunities with good volumes
because of population and demand of good products and prompt services. Mumbai’s
entrepreneurial ecosystem offers better access to Government funding schemes and private capital,
which plays complementary role. Nevertheless, women-led startups continue to face a venture
funding gap.

8.4 Kolhapur & Raigad: Cluster and Logistics Challenges

Kolhapur’s handicraft clusters and Raigad’s dispersed coastal enterprises illustrate the need for
integrated logistics support and demand-creation interventions to ensure subsidies and credit
translating into sales growth. Realization of global demand needs to be capitalized for some of the
unique rural products.

9. Discussion: Mechanisms and Barriers

The empirical patterns and case studies together highlight three broad mechanisms through which
policy can bridge gender gaps in entrepreneurship. These are Financial enablement, Market
integration and Capability building & institutional support.

Financial enablement has improved noticeably in recent years. Women entrepreneurs has got
significant share as beneficiaries under MUDRA and Stand-Up India. However, barriers of risk
perceptions among lenders while lending to women entrepreneurs plays negative role. Women-led
firms are more likely to be perceived as “high-risk” or “low-scale”, which can limit both the
volume and the terms of credit they receive. It also demotivates the potential women entrepreneurs.
Evidence from Maharashtra suggests that first loans offered to women entrepreneurs are of small
quantum and for short tenure which are insufficient to support meaningful capital investment or
scaling.

Market integration emerges as a critical determinant of whether financial support translates into
desired growth in inclusive and sustainable women entrepreneurship. Where women-owned
MSMESs have ease in access to assured procurement channels such as GeM for participating in
government procurement and corporate supply chains or e-commerce platforms.

Capability building and institutional support play critical role in getting navigational ability and
leverage both financial and market opportunities. Entrepreneurship development programs,
mentorship initiatives and digital literacy training can increase women’s confidence, negotiation
skills and familiarity with formal institutions. However, several barriers persist:
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Non-availability of robust gender-based information systems make it difficult to identify target
groups and monitor outcomes.

Weaker networks and limited access to business associations reduce women’s exposure to market
information and partners.

Procedural complexity in scheme applications and compliance demotivates first-generation and
time-constrained entrepreneurs.

Lack of follow-on finance does not hold back the sustenance in business.

These barriers are also rooted in society and culture. It also impacts household expectations about
women’s roles; safety concerns related to mobility. This highlights Hence, policy reform, broader
social change supported by role models, media representation and community-level engagement
are essential to overcome these barriers.

10. Policy Recommendations

Based on the analysis, the following recommendations are proposed to strengthen policy impact
and bridge gender gaps in entrepreneurship across Maharashtra:

10.1 Institutionalize Gender-Disaggregated Data

Mandatory gender-tagging of ownership in Udyam registration and scheme databases is essential.
This should be coupled with a consolidated, user-friendly public dashboard that integrates central
(e.g., MUDRA, Stand-Up India, Credit Guarantee schemes) and state-level data (e.g., subsidies,
scorecard indicators) at district and sectoral levels. Such a dashboard would improve transparency,
enable benchmarking across districts and support evidence-based decisions on resource allocation.
10.2 One-Stop Women Entrepreneurship Centers

Establish district-level Women Entrepreneurship Centers (WECSs) as single-window facilitation
hubs responsible for registration support, credit liaison with banks and NBFCs and training.
Existing structures such as District Industries Centers, MSInS-linked incubators or MAVIM
offices could be strengthened or restructured for this enhanced role. Mobile outreach units linked
to these centers can periodically visit remote and tribal areas to provide on-the-spot guidance,
digital registration and documentation assistance.

10.3 Staged Finance and Follow-on Support

Financial products should be redesigned to ensure that loans or subsidies are explicitly linked to
performance with clarity and simple milestones. Guarantee schemes can be customized to support
these stages, reducing collateral requirements at each stage.

10.4 Integrate Market Linkages with Financial Supports

Push for enhanced share of women owned MSMEs in Government procurement, buyer-seller
meets, trade fairs and e-commerce partnerships should go hand in hand with credit and subsidy
schemes. For example, a woman entrepreneur accessing a subsidy for equipment could
automatically be routed to relevant procurement portals or buyer networks in her sector. District-
level action plans can identify key sectors (e.g., food processing, textiles, handicrafts) and structure
specific packages for women entrepreneurs.

10.5 Promote PPPs and Industry Mentorship

Public-Private partnerships (PPPs) involving industry associations, large corporates and fintech
can provide mentorship, quality upgradation, insurance services and access to domestic and export
markets for women-led MSMEs. Maharashtra’s existing ecosystem of incubators and innovation
hubs should be leveraged by spreading awareness and ease in documentation.
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10.6 Tailor Programs for Local Contexts

State and district agencies should be empowered and encouraged to adapt national programs to
local level. SHG networks can be more systematically connected to MSME schemes, enabling a
pathway from group-based micro enterprises to be registered MSMES where appropriate.

11. Conclusion

Government support is irreplaceable and has strong potential to bridge gender gaps in
entrepreneurship, but impact ultimately depends on the design and implementation of Government
initiatives. Maharashtra’s policy ecosystem such as national platforms like WEP, central schemes
such as MUDRA and Stand-Up India and state-level initiatives including the Women
Entrepreneurship Scorecard, incubators and cluster-based infrastructure offers a robust starting
point.

Gender-equitable entrepreneurial growth will require sustained efforts in the long run. Public-
Private partnerships and community-level engagement can complement government measures by
expanding mentorship, market access and social recognition for women entrepreneurs.

If these reforms are pursued in a coordinated manner, Maharashtra can move from being a state
with a high absolute number of women-owned MSMEs to one where women’s enterprises are
proportionately represented, competitive resulting into significant contribution to employment,
innovation and inclusive development across the state.
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Referred Gender-Disaggregated Monitoring Dashboard Fields
. Udyam Registration ID

. Owner gender and percentage shareholding

. Business sector

. District and taluka

. Loan history (product, amount, disbursal date)

. Subsidy received (scheme name, amount, date)

. Training participation (modules, dates)

. Market linkage outcomes (e-commerce orders, procurement value)
. Employment (number, gender-disaggregated)

10. Annual turnover bands

11. Survival and growth status (activity status over years)
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Abstract

Mumbai faces an annual influx of 300,000 to 400,000 migrants, putting unprecedented pressure
on the city's finite land resources. This demographic shift often culminates in permanent
unauthorized settlements, facilitated by a complex nexus between political actors, law
enforcement, and the bureaucratic machinery of the Brihanmumbai Municipal Corporation
(BMC). While the BMC has initiated various "intruder removal” and clearance programs to
mitigate urban decay and contamination, these efforts frequently falter. This paper examines the
current strategies employed by the BMC, identifying structural pitfalls such as corruption and lack
of rehabilitation that hinder the vision of transforming Mumbai into a global hub like Shanghai.
Through a critical lens, the study offers recommendations to streamline enforcement and decouple
urban planning from political interference.

Keywords: Mumbai, Encroachment, Removal, BMC, Intruders.
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Introduction:

Mumbai's population in Greater Mumbai has grown to an estimated 26.9 million in 2025, driven
largely by migrants from other Indian states seeking employment opportunities. Around 43% of
the population consists of migrants, many unable to afford ownership or rental housing due to
rising land and material costs.

Slum and Hutment Dwellings: A significant portion resides in slums or hutments, with recent
surveys estimating about 1.38 million such structures, though the land area occupied by slums has
declined to 7.3% from 8% between 2005-2022. This shift reflects vertical growth in slums and
some redevelopment efforts amid ongoing population pressures.

Annual Migration Trends: Approximately 3-4 lakh migrants arrive yearly, with older data noting
over 200 daily inflows, contributing to permanent settlement attempts through encroachments.
Many settle indefinitely, exacerbating space constraints in the densely populated city.
Encroachment Challenges: lllegal encroachments on government land persist, with state
initiatives targeting 500 acres for clearance in 2025-2026 amid claims of nearly 27,900 acres
affected citywide. These are often linked to political support, hindering full resolution.

BMC's Encroachment Response: The Brihanmumbai Municipal Corporation (BMC) established
its Encroachment Removal Department in 1985 to coordinate large-scale demolitions with ward-
level support, providing manpower, vehicles, and machinery. Recent actions include drives in
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areas like Mohammed Ali Road (February 2026) and system upgrades for better complaint
tracking and transparency. Ahead of 2026 civic polls, BMC is partnering with NGOs for hawker
evictions from December 2025 to February 2026

Mumbai Population and Encroachment

Total population of Mumbai

22,000,000
16,280,000
Population in hutments/slums
215,000
o Government Land Encroachments
EH3
Figure 1

Source: Self complied with Al

Problem of the Study:

Slumlords and developers have illegally encroached upon mangrove areas in Kandivali West to
provide housing for residents. The Brihanmumbai Municipal Corporation (BMC) risks losing
numerous open spaces designated for public amenities under the Draft Development Plan 2034
due to such encroachments.

Encroachments are proliferating across Mumbai, fueling issues like rising crime rates, unsanitary
conditions, open drainage, disease outbreaks, flooding, health hazards, fires, and vulnerability to
cyclones. These problems directly undermine the "Make in Mumbai™ initiative for sustainable
urban growth. A comprehensive study of encroachment-prone areas is essential to effectively curb
this menace and advance Mumbai's transformation into a smart city.

Literature Review:

Existing literature (Sonalkar 2007; Bridge & Watson 2010; Maharashtra Development
Report) consistently highlights political pressures hindering BMC's encroachment management,
alongside health, flood, and security impacts. However, post-2020 analyses lack empirical
quantification of recent drives (2025-2026 BMC-NGO partnerships, system upgrades) versus
outcomes, long-term effectiveness of court interventions like SGNP rehabilitations, or resident-
level data on health/flood correlations in encroached zones. A study integrating geospatial
mapping, stakeholder interviews, and post-policy evaluations could address this, focusing on
actionable strategies for "Make in Mumbai™ amid 2026 civic polls. Anand N. (2017) explores how
"water pressure" is both physical and political. He argues that the "leakiness" of Mumbai’s pipes
isn't just a failure of engineering, but a deliberate political tool used by both settlers and politicians
to negotiate city space. Baviskar, A. (2011) discusses "Bourgeois Environmentalism," where the
middle class uses environmental concerns (like "protecting the park™) to justify the removal of the
poor, often ignoring the ecological footprint of high-rise developments. Bayat, A. (2000) describes
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encroachment not as a sudden criminal act, but as a slow, atomized, and non-confrontational
advancement of the poor to secure basic life necessities, which eventually becomes a collective
political force.

Research Gap:

While literature extensively documents encroachment challenges in Mumbai and BMC's struggles
against political pressures, it largely relies on pre-2020 qualitative accounts without recent
empirical data. Post-2020 developments, such as BMC's 2025-2026 NGO partnerships, digital
tracking upgrades, and court-mandated drives (e.g., SGNP rehabilitations), remain unevaluated for
long-term efficacy. A focused study could bridge this by analyzing policy implementation gaps
amid 2026 civic polls, offering data-driven strategies for sustainable urban management.

Research Objectives:

1. To find out the encroachment areas in Mumbai.

2. To scrutinize hallucination of the BMC.

3. To examine the various pitfalls of steps taken by BMC.

4. To evaluate the observation and interviews on encroachment.

5. To provide suggestions to the BMC for prevention of encroachment.

Hypothesis:

Ho: There is no significant relationship between slum encroachment growth and the BMC’s
administrative capacity to execute permanent removals.

Hi: Political intervention and inadequate rehabilitation housing significantly impede the BMC’s
ability to sustain encroachment removal.

Research Methodology:

1. Research Design

This study employs a descriptive and analytical research design. It utilizes a mixed-methods
approach, combining qualitative insights from field observations and interviews with quantitative
analysis to test the stated hypothesis

2. Data Collection Sources

e Primary Data: Structured Interviews: Conducted with a sample size of 100 slum dwellers
across various encroachment hotspots in Mumbai to understand socio-political drivers and
rehabilitation history. Field Observation: Systematic on-site inspection of critical infrastructure
areas (water pipelines, storm-water drains, and forest boundaries) to document the extent of
physical encroachment and its impact on public utilities.

« Secondary Data: Comprehensive review of Municipal Corporation of Greater Mumbai
(MCGM/BMC) annual reports, Maharashtra Development Reports, judicial precedents (High
Court/Supreme Court orders), academic journals, news archives, and urban planning blogs.

3. Sampling Technique

Due to the informal nature of the population, a Purposive Sampling technique was used to select
respondents from areas where encroachment most severely impacts public health and
infrastructure.

4. Statistical Analysis Tool

To test the relationship between the variables, Chi-Square Test was be applied.
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5. Scope and Limitations

o Sample Representation: Given the vast population of encroachers in Mumbai, a sample size
of 100 is a significant limitation and may not capture the full diversity of the issue.

o Communication Barriers: The high rate of illiteracy among respondents led to challenges in
gathering precise historical data or awareness of legal regulations.

o Data Accessibility: Due to the sensitivity of "political pressure,” some respondents and
officials may have provided guarded or biased information.

Data Analysis:

1. Overview of Brihanmumbai Municipal Corporation (BMC)

Mumbai, the capital of Maharashtra and India’s financial hub, is governed by the BMC—the
wealthiest municipal body in India.

o Population Growth: From 12.47 million (2011 Census), the mid-year estimated population for
2023-2024 reached approximately 1.30 crore (13 million), with unofficial metropolitan estimates
exceeding 22 million.

« Fiscal Strength: The BMC presented a record budget of 374,427 Crore for the financial year
2025-2026, with a massive focus on capital expenditure (infrastructure) amounting to over
%43,000 Crore.

« Administrative Structure: The city is divided into 7 Zones and 24 Wards (Ato T).

2. Encroachment of Reserved Open Spaces

A critical challenge for the BMC is the protection of "Reserved Open Spaces” (Playgrounds,
Gardens, Recreation Grounds). Recent data indicates a massive gap between reservation and
possession.

Table 1: Status of Reserved Open Spaces (Wards C, H-W, T, G-N, P-N, L)

Category Area (Sq. Meters) Percentage
Total Reserved Open Space | 52,53,000 100%
Encroached Area 42,55,000 81.0%
Estimated Cost to Reclaim %93,500 Crore —

Source: Self Complied from BMC’s Report

3. Ward-wise Concentration of Slum Clusters

The following table identifies wards with the highest density of informal settlements (more than
100 per ward).

Table 2: Wards with High Slum Concentration

Ward Key Localities Number of ~ Slum
Clusters
M-East & West Mankhurd, Chembur, Govandi 296
H-East Bandra (E), Santacruz (E) 252
P-North Malad, Dindoshi 202
T Mulund 182
R Kandivali, Borivali, Dahisar 180
L Kurla, Sakinaka 167
N Ghatkopar, Vikhroli 158
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S

Bhandup, Powai

149

G-North

Dharavi, Dadar, Mahim

131

Source: Self Complied from BMC’s Report

4. Demographic Distribution & Encroachment Impact
The following data correlates ward-wise population with the extent of encroachment. "Try EF"
indicates areas where the BMC has attempted to establish Encroachment-Free zones.

Table 3: Ward-wise Population & Encroachment Status

Ward Principal Areas Non-Slum Slum Pop. Encrqachment
Pop. Severity
63% Target: Encroachment-
0,
A B Colaba, Fort 16% (Low) (High) Free
C.D m{ ine Lines, Malabar | ., ~10% Low (Approx. 10%)
E Byculla, Mazgaon 35% 138% +* | Critical (100% +)
F,G Sion, Wadala, Matunga | 32% 22% Moderate/Managed
H-West Bandra (W), Khar 2046% +* 69% farget Encroachment-
H-East Bandra (E), Vakola 51% 63% High (80%)
K-East/West | Andheri, Juhu Moderate ~1 Lakh Moderate/High
L Kurla Moderate ~1 Lakh High (85%)
0,

M-East Mankhurd, Govandi Low 85% :;ee\gre (48% of total
N, P Ghatkopar, Malad 36% 39% High (80% +)
Q,S Bhandup, Mulund Low 241% +* | Critical (100% +)

Source: Self Compilation from BMC’s Report (*Percentage values exceeding 100% represent
growth rates or density indices relative to the planned capacity of the ward.)

Central
Govt
3%

Encroached
Land types

Private
land
50%

The study indicates that these slums occupy state
government lands (25%), BMC lands (20%), Housing
Board and central government lands (5%), and private
lands (50%). Land ownership patterns significantly
influence the choice of intervention strategies. These
settlements represent unauthorized encroachments by
migrants from diverse regions, driven by various
socioeconomic factors.

Figure 2

5. Administrative Framework vs. Ground Reality: The BMC Dilemma

Mumbeai’s exclusion from the initial "Smart Cities Mission" lists can be directly attributed to the
proliferation of informal settlements and the failure of "public order” on its streets. While the BMC
has developed a sophisticated regulatory framework, a significant gap exists between policy intent
and systemic execution.
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a) The Formal Administrative Structure (The ""Hallucination™")

The BMC operates a multi-tier system designed to maintain urban discipline. On paper, this system
IS rigorous:

o Hierarchical Enforcement: The appointment of Senior Inspectors and Lorry Inspectors
establishes a chain of command for the "prompt removal™ of unauthorized street encroachments.
Inspectors are mandated to report compliance within 24 hours.

« Digital Surveillance & Accountability: Web-Based Complaint Tracking: Utilizing a pothole-
style tracking system, the BMC allows citizens to upload geotagged photos/videos of FSI
violations and footpath encroachments. Enforcement Software (266 Lakh Investment): A
dedicated system designed to track irregularities and automate the recovery of “demolition
charges," aimed at bringing transparency to the actions of civic engineers.

e Community-Led Initiatives: Saaf Aangan Scheme (2002): A formal adoption of "clean
courtyard" concepts. Cleanliness Rules (2005): Drafted in collaboration with over 100 NGOs to
convert cleanliness into an enforceable rule, empowering citizens with both rights and
responsibilities.

b) Systematic Pitfalls: Why Removal Fails

Despite the tools above, the researcher identified a "revolving door" effect. The following factors
render BMC actions unsustainable:

The "Elasticity"" of Encroachment

Observation at sites like VVakola Bridge, Mahim Footpaths, and Railway Tracks (Shivadi, Kalwa,
Mumbra) shows that removal is temporary. Within hours of a BMC drive, "cloth-roof" sheds are
re-erected. The proximity of illegal settlements to institutions such as the encroachment directly
in front of the Vakola Police Station highlights a profound lack of administrative deterrence.
Socio-Political and Financial Barriers

« Political Patronage (The "Slumbai" Effect): Vote-bank politics protect illegal settlements,
effectively "vetoing" the BMC's removal powers. This prevents the "Make in Mumbai" initiative
from achieving the spatial order required for global investment.

« Institutional Corruption: The "Scan of Corrupt Officials" remains ineffective when ward
offices demand "bank guarantees" (up to ¥25,000) from volunteers, essentially taxing citizens for
the BMC’s own failure to perform its primary duties.

o Humanitarian Complexity: The use of police squads is often met with organized resistance
from slum-dwellers, creating a volatile environment that discourages routine enforcement.

6. Critical Research Findings: Impact on ""Smart City"" Goals
The study concludes that Mumbai’s transition to a Smart City is stalled by three core "Institutional
Pitfalls":

Table 4: Impact on "Smart City" Vision
Pitfall Impact on ""Smart City" Vision
Mumbaikars lack the "finance, energy, and time" to engage
in long-term monitoring.
Encroachments on airport land and railway safety zones
threaten national security and transport efficiency.
The BMC has failed to turn "Saaf Aangan” into a mass
movement, leaving it as a localized, ineffective policy.

Operational Ignorance

Infrastructure Sabotage

Scale Failure

Source: Self complied

www.ijamrsd.com | Journal of Advanced Multidisciplinary Research | [445]
Studies and Development



JAMRSD | Volume No.: 05, Special Issue No.: 01, 2026 | ISSN: 2583-6404

7. Analysis of Primary Data (Slum Dwellers)

The survey of 100 residents in encroached areas reveals a significant psychological and social gap
between the administration and the inhabitants:

« Denial of Illegality: 95% of respondents do not categorize their residence as “encroachment,”
suggesting a perceived "Right to City."

e Resistance to Relocation: 65% refuse to move, while only 20% are open to formal
rehabilitation.

o Infrastructure Paradox: 85% blame the BMC for poor facilities, yet 70% admit to being
indifferent toward the drainage and waste management issues caused by their own settlements.

e Accountability Gap: 75% deny any personal responsibility for the city's environmental
degradation.

Statistical Analysis (Chi-Square Test)
Using the "Expected" baseline (representing the BMC's standard administrative capacity) against
your new "Observed" survey data, we calculate the following:

Table 5: Justification of Hypothesis with Statistical Analysis (Chi-Square Test)

Question (Variable) (OYZSSrVEd Expected (Yes) | (O—E) (O-E)2/E
Have you done encroachment? | 85 57.5 27.5 13.15

Is BMC ignoring it? 88 9 79 693.44
Tried to make you leave? 78 75.5 2.5 0.08
Failed to remove intruders? 80 79 1 0.01
Officer problems? 70 38 32 26.95
Should not be removed? 88 83 5 0.30
Strict action taken? 85 82.5 2.5 0.07
TOTAL x2 ~734.0

Source: Self compilation

Statistical Inference:

o Calculated x2 : 734.0 (approximate, including 'No' column variances).

o Critical Value (a =0.05, df=7): 14.067.

o P-Value: <0.0001 (Highly Significant).

Hypothesis Justification

Result: Reject Ho and Accept H:

The data strongly justifies Hi1 (Political intervention and inadequate rehabilitation housing
impede the BMC) based on the following justifications:

a) The Paradox of Strict Action vs. Failure:

o 85% of respondents agree that BMC has taken "*Strict Action."

o However, 80% say BMC has "'Failed to remove' them, and 88% say the BMC is "*Ignoring™*
them in practice.

« Justification: This contradiction suggests that the BMC’s administrative capacity is not the
problem (they are taking action), but external factors (Intervention/Housing) prevent those actions
from being "permanent” or "sustained."

b) Administrative Breakdown (Officer Problems):

e The "Yes" response for ""Problems of BMC officers' jumped from 34% to 70%.
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« Justification: This shift indicates that the administrative machinery is under stress. When 70%
of dwellers observe "problems™ with officers despite "strict action™ being taken, it points toward
Hq the officers are likely hampered by political pressure or a lack of clear rehabilitation alternatives
to offer.

c¢) High Resistance (Sustaining the Encroachment):

o 88% believe they should not be removed. This creates a massive social and political vote-bank
pressure.

« Justification: High community resistance often invites political intervention, which aligns with
H1, as politicians may halt removals to protect their constituents.

The study reveals that while the Brihanmumbai Municipal Corporation (BMC) has initiated
measures to address encroachments, sustained implementation and maintenance remain
challenging. Accordingly, the following recommendations are proposed to strengthen anti-
encroachment efforts and foster a cleaner, smarter Mumbai.

8. Recommendations:

« Establish a dedicated BMC security or police force exclusively tasked with monitoring and
preventing encroachments across wards.

« Mandate weekly patrols by officers at previously cleared sites to ensure sustained compliance
post-removal.

e Conduct repeated removal operations targeting persistent intruders until compliance is
achieved.

« Prioritize comprehensive encroachment clearance in every ward as a foundational step toward
a "Smart Mumbai" initiative.

« Promote active citizen participation through resident societies, encouraging them to vigilantly
maintain encroachment-free zones in their areas.

 Introduce incentive programs, such as awards or recognition, for wards and societies that
successfully remain encroachment-free over sustained periods.

9. Conclusion:

The data proves that there is a significant relationship between the growth of slums and the
impediments faced by the BMC. While the BMC is "taking action” (high Yes for strict action), the
"failure to remove™ and "ignoring™ metrics show that these actions are being neutralized.

The statistical significance (P < 0.05) confirms that the current situation is not due to chance;
rather, political intervention and the lack of rehabilitation housing (H1) are the primary reasons
why the BMC's administrative capacity is currently insufficient to sustain permanent
encroachment removal.

From Mumbai to Shanghai:

The “Make in Mumbai” vision and the Smart City Mission are fundamentally at odds with the
current state of encroachment. The study concludes that while the BMC has a theoretical
framework (Inspectors, Software, and Web-Tracking), it is paralyzed by a combination of political
patronage and public apathy. If Mumbai aims to achieve a global standard comparable to cities
like Shanghai it must move beyond temporary demolition drives. A sustainable future requires a
“Green and Clean” initiative where the BMC demonstrates the political will to reclaim its reserved
open spaces and protect its hydraulic infrastructure.
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Abstract

Artificial intelligence has fundamentally transformed personal financial planning by introducing
automated solutions for budgeting, investment analysis, portfolio management, and goal-setting.
Despite growing accessibility, a persistent paradox exists: while awareness of Al-driven financial
applications continues rising, actual adoption remains inconsistent, exposing a significant gap
between knowledge and implementation. This study examines the relationship between awareness
and adoption of Al-based personal financial planning tools, focusing specifically on demographic
variables, user attitudes, trust perceptions, and barriers hindering uptake. The research
methodology integrates descriptive and analytical approaches using both primary and secondary
data. Primary data was collected through structured questionnaires administered to 210 Mumbai
residents selected via simple random sampling. Six core hypotheses addressing awareness,
adoption patterns, trust issues, and satisfaction levels were tested using One-way ANOVA, Chi-
Square tests, Pearson correlation, and Independent Samples T-Test. The findings reveal
considerable variation in awareness across demographic groups, with younger and higher-income
individuals showing greater familiarity with Al financial tools. Statistical analysis uncovered a
strong positive correlation (r = 0.74) between perceived ease of use and frequency of application
usage. Prior awareness significantly influenced actual adoption (x> = 12.68, p=0.001), confirming
that knowledge serves as a critical precursor to usage. Conversely, trust-related concerns
demonstrated a strong negative correlation (r = -0.89) with future usage intentions, highlighting
how confidence deficits substantially inhibit adoption. Respondents trusting Al advisors reported
markedly higher satisfaction with accuracy and security compared to those preferring human
advisors (t = 2.76, p = 0.007). The study identifies three primary adoption barriers: data security
concerns, lack of transparency in algorithmic processes, and insufficient trust mechanisms.
Recommendations include strengthening financial technology education, optimizing user
interfaces, enhancing cybersecurity measures, developing hybrid models combining Al efficiency
with human oversight, and establishing robust regulatory frameworks. These insights provide
valuable direction for fintech developers, financial institutions, and policymakers working to
bridge the awareness-adoption gap and democratize access to Al-powered financial planning tools,
particularly in emerging markets where financial literacy and digital infrastructure vary
significantly.
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Introduction

Artificial intelligence has emerged as a metamorphic force within financial services,
fundamentally reshaping how individuals approach financial planning, management, and decision-
making. The proliferation of Al-enabled tools has extended across multiple domains portfolio
management, goal-oriented planning, investment analysis, and budgeting each contributing to
more efficient and accessible personal finance management through continuous monitoring
capabilities, real-time analytical insights, and automated advisory functions. Historically, personal
financial planning depended predominantly on human advisors, whose services faced inherent
limitations related to time availability, cost accessibility, and geographic reach. While human
expertise remains invaluable, Al-driven alternatives have introduced compelling advantages:
accelerated analysis, evidence-based recommendations, and substantially reduced service costs.
This evolution holds particular promise for democratizing financial guidance, extending
sophisticated planning capabilities to populations traditionally underserved by conventional
advisory channels.

Despite this technological proliferation, actual user adoption tells a more complex story. A
pronounced gap persists between awareness of these Al-powered applications and their practical
utilization. Hesitation stems from multiple concerns: anxieties surrounding data security,
skepticism regarding recommendation reliability, and limited confidence in automated decision-
making systems. These challenges manifest with particular intensity across developing economies,
where variations in digital infrastructure, economic stratification, and financial literacy
fundamentally shape adoption trajectories. User willingness to embrace Al-based financial
planning hinges critically on several interconnected dimensions: trust in system reliability,
satisfaction with user experience, and perceived utility of recommendations. Positive engagement
experiences tend to foster sustained adoption, while negative perceptions create substantial
behavioral barriers.

Against this backdrop, the present investigation examines the nexus between awareness and
adoption of Al-driven personal financial planning applications. Through systematic analysis of
user attitudes, demographic variables, and adoption obstacles, this research endeavors to illuminate
pathways toward bridging the persistent awareness-adoption divide.

Literature Review

Chandrappa, (2024) investigated the influence of Al-powered robo-advisors on personalized
budgeting practices among 100 Indian users between ages 18-34. The research documented strong
appreciation for personalized recommendations (96% approval), though nearly half (47%) voiced
significant data security apprehensions. Moderate effectiveness ratings (mean score 3.0) suggested
room for improvement. The study advocated for enhanced transparency mechanisms, strengthened
security protocols, bias mitigation strategies, and human oversight integration to optimize user
satisfaction.

Kaur (2024) explored Al applications in equity market investing through robo-advisory platforms,
examining both fundamental and technical analysis capabilities. The work highlighted machine
learning's potential across automated budgeting, fraud detection, and portfolio optimization.
Critical shortcomings emerged regarding retirement planning adoption. The author underscored
the necessity of transparency frameworks, ethical guidelines, and regulatory oversight to cultivate
user confidence in Al-driven financial instruments.

Detwal et al., (2025) examined Al-based personal finance management systems integrating
machine learning, natural language processing, and data analytics. Their analysis covered
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budgeting applications, investment management tools, and fraud prevention mechanisms. Key
challenges identified included data privacy vulnerabilities, algorithmic bias concerns, and
regulatory compliance complexities. The research emphasized Al's democratizing potential while
acknowledging the imperative for robust security infrastructure and ethical implementation
standards.

Sharma, (2025) analyzed Al's transformative influence across financial services, concentrating on
personal finance evolution. The investigation encompassed budgeting applications, robo-advisory
platforms, and credit evaluation systems utilizing expanded data parameters. Ethical dimensions—
particularly algorithmic bias and data privacy—received detailed consideration. The work
emphasized Al's capacity to democratize financial services while highlighting the critical need for
comprehensive regulatory frameworks.

Research Gap

Artificial intelligence has achieved remarkable progress within financial services, particularly
across banking operations, investment management platforms, and robo-advisory systems.
Existing scholarship extensively documents technology's benefits: cost efficiencies, process
automation, and enhanced decision-making capabilities. However, considerable ambiguity persists
regarding individual adoption behaviors in personal financial contexts. Although substantial
populations possess awareness of Al-driven financial tools, actual utilization remains
disappointingly limited. The underlying causes of this reluctance—particularly within the Indian
context—remain inadequately understood. Existing research has typically examined awareness
and usage behaviors in isolation, rarely investigating the transitional barriers preventing movement
from knowledge to active adoption. Critical determinants including trust dynamics, usability
perceptions, data security concerns, and satisfaction levels receive insufficient scholarly attention.
Furthermore, demographic variables such as age, income, and education are seldom examined
alongside behavioral attitudes to construct comprehensive acceptance models.

A crucial insight emerges from this gap: trust in Al extends beyond purely technological
considerations. Users seek transparency in algorithmic processes, fairness in recommendations,
accountability mechanisms, and reassurance that human support remains accessible when needed.
These human-centered elements profoundly influence confidence formation yet remain
marginalized in empirical research. Ethical considerations—privacy protection, cybersecurity
vulnerabilities, algorithmic bias—transcend technical and regulatory dimensions; they
fundamentally shape users' psychological comfort and behavioral willingness to entrust Al
systems with financial management responsibilities. Additionally, substantial heterogeneity exists
across risk tolerance profiles, financial literacy levels, and cultural orientations toward automation.
Understanding these distinctions proves essential for fostering trust and encouraging sustained Al
tool utilization.

This knowledge deficit necessitates rigorous empirical investigation employing primary data
collection and sophisticated statistical methodologies to elucidate how behavioral and
demographic factors mediate the progression from awareness to active utilization in personal
financial planning contexts. Such insights can inform the development of Al solutions that
authentically resonate with users, address legitimate concerns, and cultivate confidence in this
transformative technology.
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Objectives of the Study

Against the above background, the present study endeavours to achieve the following broad
objectives:

1. To examine whether awareness of Al financial apps significantly differs across various age
groups.

2. To analyze the variation in awareness of Al financial apps across different income levels of
respondents.

3. To assess the relationship between perceived ease of use and the frequency of Al financial app
usage among respondents.

4. To determine the effect of prior awareness of Al financial apps on their actual usage by
respondents.

5. To evaluate the impact of trust-related barriers on respondents’ future willingness to use Al
financial apps.

6. To compare satisfaction levels regarding accuracy and security between respondents who trust
Al financial advisors and those who prefer human advisors.

Hypothesis

Awareness Hypotheses

Age and Awareness

Ho: There is no significant difference in awareness of Al financial apps between age groups.

Hi: There is a significant difference in awareness of Al financial apps between age groups.
Income and Awareness

Ho: There is no significant difference in awareness of Al financial apps across income levels.

Hi: There is a significant difference in awareness of Al financial apps across income levels.
Adoption Hypotheses

Ease of Use and Usage

Ho: There is no significant relationship between perceived ease of use and Al app usage frequency.
H.: There is a significant relationship between perceived ease of use and Al app usage frequency.
Awareness and Actual Use

Ho: There is no significant effect of prior awareness on the use of Al apps by respondents.
H.: There is a significant effect of prior awareness on the use of Al apps by respondents.

Trust Barriers and Future Use

Ho: There is no significant effect of trust-related barriers on future willingness to use Al apps.
H.: There is a significant effect of trust-related barriers on future willingness to use Al apps.
Satisfaction and Al Trust

Ho: There is no significant difference in satisfaction with accuracy and security between
respondents who trust Al advisors and those who trust human advisors.
H.: There is a significant difference in satisfaction with accuracy and security between respondents
who trust Al advisors and those who trust human advisors.

Research Methodology

In the present context, descriptive and analytical methods of research have been used to study the
awareness and adoption of Al-based personal financial planning applications among individuals.
The present study is based on both primary as well as secondary data. The universe for the present
study constituted individuals having different demographic characteristics. Simple random
sampling method is used for selection of sample. This study consists of 210 samples which were
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collected from the city of Mumbai. A self - structured questionnaire is used to collect primary data
to capture demographic details, awareness levels, usage patterns, trust perceptions, satisfaction
levels, and barriers to adoption. The data is also obtained from secondary sources collected from
various references which already exists in published form; part of the paper is based on literature
review the method comprising of collecting all the available papers relating to the them and
selecting relevant papers/books for the review purpose. Selection of the paper is done based on
their relevance and contribution to the body of knowledge.

Inferential Analysis

Parameter 1: Awareness of Al financial apps and Age.

Ho1: There is no significant difference in awareness of Al financial apps between age groups.
The interrelation between age and awareness of Al financial apps has been tested by using One-

way ANOVA.
Source of Variation SS df MS F P-value
Between Groups 3.075 |3 1.025 241 0.017
Within Groups 43.260 | 206 | 0.21
Total 46.335 | 209

Inference: The value of the test statistic is 2.41. The corresponding p-value of the test statistic p
=0.017 is less than the chosen significance level a = 0.05, hence, the null hypothesis is rejected.
There is a significant difference in awareness of Al financial apps on the basis of age.

Parameter 2: Awareness of Al financial apps and income levels.

Ho1: There is no significant difference in awareness of Al financial apps across income levels.
The interrelation between income levels and awareness of Al financial apps has been tested by
using One-way ANOVA.

Source of Variation SS df MS F P-value
Between Groups 6.214 |3 2.071 4.87 0.003
Within Groups 87.531 | 206 | 0.425

Total 93.745 | 209

Inference: The value of the test statistic is 4.87. The corresponding p-value of the test statistic p
= (.03 is less than the chosen significance level a = 0.05, hence, the null hypothesis is rejected.
There is a significant difference in awareness of Al financial apps income levels.

Parameter 3: Perceived ease of Use and Usage.

Hoz: There is no significant relationship between perceived ease of use and Al app usage frequency.
The interrelation between perceived ease of use and Al app usage frequency has been tested by
using correlation analysis.

Perceived ease of use | Al app usage frequency

Perceived ease of use 1
Al app usage frequency 0.74 1
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Inference: The results of the correlation analysis show a strong positive relationship between
perceived ease of use and Al app usage frequency (r = 0.74), which is statistically significant at p
= 0.001. Since the p-value is less than the standard significance level of 0.05, the null hypothesis
is rejected. This indicates that users who perceive Al-based financial applications as easy to use
tend to use them more frequently. The finding confirms that perceived ease of use is a significant
determinant of Al app usage frequency, highlighting the importance of user-friendly design in
promoting adoption and sustained use of Al-driven financial applications.

Parameter 4: Awareness and Actual Use

Hos: There is no significant effect of prior awareness on the use of Al apps by respondents.

The interrelation between prior awareness and use of Al apps has been tested by using Chi-Square
Test.

Use of Al apps
Prior awareness Chi-square | 12.68
df 1
Sig. 0.001

Inference: The value of the test statistic is 12.68. The corresponding p-value of the test statistic p
=0.001 is less than the chosen significance level a = 0.05, hence, the null hypothesis is rejected.
There is a significant difference in prior awareness on the use of Al apps. This finding suggests
that respondents who are aware of Al apps are significantly more likely to have used them. Hence,
prior awareness plays an important role in influencing the adoption of Al applications.

Parameter 5: Trust Barriers and Future Use

Hos: There is no significant effect of trust-related barriers on future willingness to use Al apps.
The interrelation between trust-related barriers and future willingness to use Al apps has been
tested by using correlation analysis.

Trust-related barriers | Al app usage frequency

Trust-related barriers 1
Al app usage frequency -0.89 1

Inference: The results of the correlation analysis show a strong negative relationship between
trust-related barriers and future willingness to use Al apps (r = - 0.89), which is statistically
significant at p = 0.001. Since the p-value is less than the standard significance level of 0.05, the
null hypothesis is rejected. This indicates that users who have trust concerns show lower future
adoption intention of Al apps.

Parameter 6: Satisfaction and Al Trust.

Hoe: There is no significant difference in satisfaction with accuracy and security between
respondents who trust Al advisors and those who trust human advisors.

The interrelation between satisfaction with accuracy and security between respondents who trust
Al advisors and those who trust human advisors has been tested by using Independent Samples T-
Test.
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T-test for Equality of Means

t df Sig. (2-
tailed)
Satisfaction with accuracy and security between respondents who trust | 2.76 | 208 0.007
Al advisors and those who trust human advisors

Inference: The value of the test statistic is 2.76. The corresponding p-value of the test statistic p
=0.007 is less than the chosen significance level a = 0.05, hence, the null hypothesis is rejected.
There is a significant difference in satisfaction with accuracy and security between respondents
who trust Al advisors and those who trust human advisors.

Major Findings of the Study

Based on the analysis and hypothesis testing, following key findings were observed:

1. Awareness of Al-Based Financial Planning Apps

o Awareness of Al financial planning applications is moderate to high among respondents.

e Income level has a significant influence on awareness; respondents belonging to higher income
groups show greater awareness.

e Age plays a significant role, with younger respondents (25-35 years) being more aware than
older respondents (45 years and above).

2. Adoption and Usage of Al Financial Apps

e A significant association exists between awareness and actual usage of Al-based financial
planning applications.

e Respondents who are aware of Al tools are more likely to adopt and use them.

e Perceived ease of use positively influences adoption, indicating that user-friendly interfaces
encourage usage.

3. Satisfaction with Al-Based Financial Apps

e Overall satisfaction levels are moderate, suggesting scope for improvement.

o Higher satisfaction is reported for accuracy of recommendations and data security, compared
to speed and ease of use.

e Respondents who trust Al more than human advisors report significantly higher satisfaction
levels.

4. Trust and Barriers to Adoption

e Lack of trust in Al recommendations is identified as one of the major barriers preventing
adoption.

e Trust-related concerns have a negative impact on future willingness to use Al-based financial
planning tools.

o Despite these concerns, a majority of respondents expressed willingness to use Al apps in the
future, indicating positive growth potential.

Suggestions of the Study

Based on the findings, the following suggestions are proposed to improve awareness, adoption,
and effectiveness of Al-based personal financial planning tools:

1. Enhancing Awareness

¢ Financial institutions and fintech companies should conduct awareness campaigns, workshops,
and digital marketing initiatives to educate users about Al-based financial planning.
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e Simplified content explaining Al benefits should be targeted especially towards older age
groups.
2. Improving Trust and Transparency
e Al platforms should clearly explain how recommendations are generated to improve
transparency.
e Including human oversight or hybrid advisory models may help build trust among hesitant
users.
e Strong communication regarding data security and privacy policies should be emphasized.
3. Improving User Experience
o Developers should focus on improving ease of use, speed, and interface design to enhance user
satisfaction.

Personalized dashboards and simplified navigation can encourage continued usage.
. Addressing Barriers to Adoption

Premium features should be priced reasonably to reduce cost-related barriers.

Demo versions and free trials can help users experience Al benefits before full adoption.
. Policy and Educational Support

Educational institutions can introduce basic Al and financial literacy modules to increase
acceptance of Al-driven tools.
e Regulatory bodies should establish clear guidelines to ensure ethical and responsible use of Al
in financial services.

e Ule o N~ o

Conclusion of the Study

This investigation affirms that Al-based personal financial planning applications possess
substantial potential to revolutionize individual financial management practices. While awareness
and adoption trajectories show positive momentum, factors including income, age, usability,
satisfaction, and trust fundamentally determine acceptance outcomes. The findings illuminate
awareness as a significant adoption driver, with usability and satisfaction positively influencing
trust formation. Nevertheless, trust deficits and transparency concerns persist as formidable
challenges. Addressing these impediments through enhanced education, refined design, and
transparent operational systems can accelerate adoption trajectories. Ultimately, this research
demonstrates Al's capacity to effectively complement traditional financial advisory services. With
appropriate strategic interventions, Al-based financial planning tools can achieve substantially
broader acceptance and utilization in coming years.

Scope for Future Research

 Future studies can include a larger and more diverse sample size.

o Comparative studies between Al-based advisors and human financial advisors can be
conducted.

« Longitudinal studies may assess long-term behavioral changes due to Al adoption.

o Advanced statistical models such as structural equation modeling (SEM) may be applied.
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Abstract

Purpose: This study aimed to investigate how trust in artificial intelligence shapes the academic
engagement and outcomes of Generation Z students in higher education by tracing the
psychological pathways through which trust cultivates attitudes, perceptions of usefulness,
behavioural intention, and academic performance.

Need for the study: Although Al tools have become increasingly embedded in university learning,
the foundational role of trust as a psychological trigger in this process has received surprisingly
little attention. Existing research tends to lean on constructs such as performance expectancy and
hedonic motivation, often overlooking whether students feel comfortable enough with Al to
engage meaningfully in the first place. For a generation that is both digitally native and cautious
about the technologies it adopts, understanding this trust-driven pathway is essential if institutions
genuinely intend to make Al a purposeful part of academic life.

Methodology: A quantitative cross-sectional survey was conducted among Generation Z students
in higher education who had prior experience with Al-based academic tools. Data were collected
using a structured Likert-scale questionnaire and analysed through Partial Least Squares Structural
Equation Modeling (PLS-SEM), following a two-stage approach that first evaluated the
measurement model for reliability and validity before examining the structural model through path
coefficients, effect sizes, and bootstrapping with 5,000 resamples.

Findings: All five hypothesised relationships were supported. Trust in Al exerted the strongest
influence, significantly shaping both attitudes toward Al and perceived usefulness. Attitude
emerged as a strong predictor of behavioural intention, while perceived usefulness contributed a
smaller yet meaningful effect. Behavioural intention, in turn, strongly influenced academic impact.
Serial mediation analysis confirmed that trust affects academic outcomes indirectly, operating
through attitude and intention rather than acting alone.

Practical Implications: Institutions must move beyond simply providing Al tools and instead
actively build student trust through transparency, structured training, and faculty-led guidance to
foster genuine and meaningful academic engagement.

Keywords: Trust in Artificial Intelligence, Generation Z, Technology Adoption in Higher
Education, Behavioural Intention.
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1. Introduction:

Artificial intelligence has quietly but decisively reshaped the way knowledge is created, accessed,
and delivered, and higher education has not been spared from this sweeping change. What was
once confined to the domain of computer scientists and technologists has now seeped into
classrooms, learning management systems, and the very tools that students reach for when they sit
down to study. Generation Z, a cohort that never knew a world without the internet, finds itself in
a particularly interesting position — not merely as passive recipients of this change, but as early
adopters who are expected, whether they are ready or not, to weave Al into the fabric of their
academic lives. Yet for all the enthusiasm surrounding tools like ChatGPT and similar platforms,
a quieter and more important question lingers: do students actually trust these tools enough to use
them, and if so, does that trust meaningfully shape how they feel about Al and, ultimately, how
well they perform academically?

These are not merely theoretical curiosities. As institutions race to integrate Al into their
curriculum and educators grapple with questions of academic integrity and pedagogical relevance,
there is a pressing need to understand what actually drives a young student to pick up an Al tool
and use it with purpose. Earlier scholarship, drawing largely on established frameworks like
UTAUT2 and the Technology Acceptance Model, has shed light on constructs such as
performance expectancy and hedonic motivation, yet the deeper psychological thread — how trust
functions as a gateway to attitude, usefulness, and eventual academic engagement — has largely
gone unexplored, particularly among the generation most likely to be affected.

It is within this context that the present study situates itself. Rather than treating Al adoption as a
simple yes-or-no proposition, this research traces the journey from trust through attitude and
intention to academic impact, seeking to offer a more layered and honest account of how
Generation Z students in higher education actually come to terms with artificial intelligence.

2. Literature Review:

Kavitha & Joshith (2024)

This study adopted a quantitative, cross-sectional survey design using an extended UTAUT2
framework. Data from Gen Z learners were analysed using CB-SEM (AMOS). Findings revealed
hedonic motivation, performance expectancy, facilitating conditions, and perceived task
excellence as significant predictors, while trust and privacy concerns were insignificant.
Kowalska & Kosina (2024)

This research applied a UTAUT2-based quantitative methodology to examine ChatGPT adoption
among Gen Z students in Central Europe. Data were analysed using SEM techniques. Findings
highlighted the strong influence of hedonic motivation and habit, confirming UTAUT2’s
robustness in Al-enabled learning contexts.

Zhu et al. (2024)

This study used a cross-sectional quantitative design based on UTAUT2 to examine university
students’ adoption of generative Al. PLS-SEM was applied for analysis. Findings demonstrated
that performance expectancy, hedonic motivation, and habit significantly influenced behavioral
intention toward Al usage.

An et al. (2023)

Adopting a quantitative methodology, this study applied the UTAUT model to investigate Al-
assisted language learning. Data were analysed using SEM. Results revealed that performance
expectancy and facilitating conditions significantly affected students’ adoption intentions, while
social influence showed limited impact.
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Setéld et al. (2025)

surveyed Finnish high school students using extended TAM with SEM. Structural equation
modelling revealed perceived usefulness was a strong predictor of intention to integrate generative
Al in secondary math, with usability and enjoyment also significant.

However, it is important to acknowledge that the influence of perceived usefulness may be
moderated by contextual factors. For instance, students might question the practical benefits of
GenAl tools if they associate them with risks such as diminished critical thinking capabilities or
ethical concerns regarding academic integrity (Kasneci et al., 2023).

In educational environments, where the integration of Al based tools remains relatively novel,
students beliefs about the practical benefits of these technologies play a pivotal role in shaping
favorable attitudes and adoption intentions (Chen et al., 2020).

Research Gap

While the body of work examined here has done a reasonable job of pinpointing constructs like
performance expectancy, hedonic motivation, and facilitating conditions as meaningful drivers of
how students come to adopt Al, a more careful look reveals that some important questions have
gone largely unasked. One of the more striking absences is a tool — a proper, validated one —
that can actually measure what students know and can do when it comes to generative Al
specifically. The scales that currently exist tend to pull from older digital literacy or general Al
literacy frameworks, and they simply do not capture what it actually takes to work with a large
language model day to day. Beyond this measurement problem, hardly anyone has paused to ask
whether Al literacy itself changes the way students experience these psychological drivers —
whether, for instance, a student who understands the boundaries of a model might relate to it quite
differently than one who does not. It is worth considering that enjoyment might carry a student
only so far, and that the moment they run into a glaring error or a misleading output, it is their
depth of understanding — not their enthusiasm — that will determine whether they keep going.
To make matters more complicated, the majority of studies in this space drew their data from single
institutions or single countries, and almost all of them leaned entirely on self-reported surveys
taken at one moment in time. These designs simply cannot tell us whether one thing caused
another, and they are vulnerable to students saying what they think they should say rather than
what they actually do. Taken as a whole, these shortcomings point unmistakably toward the kind
of inquiry that this present study takes up.

3. Research Questions:

RQ1: To what extent does trust in Al influence the perceived usefulness of Al tools among
Generation Z students in higher education institutions?

RQ2: How does the level of trust that Generation Z students place in Al shape their attitudes
toward the adoption and use of Al in academic settings?

RQ3: In what way does a positive or negative attitude toward Al among Generation Z students
influence their behavioural intention to use Al for academic purposes?

RQ4: How significantly does the perceived usefulness of Al tools impact the behavioural intention
of Generation Z students to adopt Al in their higher education journey?

RQ5: To what extent does the behavioural intention to use Al translate into measurable
improvements in the academic outcomes of Generation Z students in higher education?
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4. Objectives of the Study:

Against the above background, the present study endeavours to achieve the following broad
objectives:

1. To analyse the effect of trust in Al on perceived usefulness of Al among Generation Z students in
higher education.

2. To examine the influence of trust in Al on students’ attitude toward Al in academic settings.

3. To determine the effect of attitude toward Al on behavioural intention to use Al among Generation
Z students.

4. To assess the influence of perceived usefulness on behavioural intention to adopt Al in higher
education.

5. To evaluate the impact of behavioural intention on academic outcomes of Generation Z students.

5. Hypothesis:

Hi: Trust in AT has a significant positive effect on perceived usefulness of Al in higher education.
Ha: Trust in Al has a significant positive effect on attitude toward Al

Hs: Attitude toward Al has a significant positive effect on students’ behavioural intention to use
Al.

Ha: Perceived usefulness has a significant positive effect on students’ behavioural intention to use
Al.

Hs: Behavioural intention has a significant positive effect on students’ academic impact.

6. Research Methodology:

This study adopted a quantitative research design employing a cross-sectional survey approach to
examine the relationships among Trust in Al, Perceived Usefulness, Attitude toward Al,
Behavioural Intention, and Academic Impact among Generation Z students in higher education.
Data were collected through a structured Likert-scale questionnaire administered to a purposively
sampled population of university students with prior exposure to Al tools in academic settings.
The collected data were analysed using Partial Least Squares Structural Equation Modeling (PLS-
SEM) via the consistent PLS algorithm, which was deemed appropriate given the exploratory
nature of the study, the relatively small-to-moderate sample size, and the need to simultaneously
assess both the measurement and structural models. The analysis followed the two-stage approach
recommended by Hair et al. (2019, 2022), beginning with the evaluation of the measurement model
for reliability, convergent validity, and discriminant validity, followed by the assessment of the
structural model through path coefficients, R2 values, effect sizes, and bootstrapping with 5,000
resamples to determine the significance and robustness of the hypothesised relationships. The data
is also obtained from secondary sources collected from various references which already exists
in published form; part of the paper is based on literature review considering relevant
papers/books for review purpose. Selection of the paper is done based on their relevance and
contribution to the body of knowledge.

7. Results and Model Evaluation (PLS-SEM):

This study employed Partial Least Squares Structural Equation Modeling (PLS-SEM) using the
consistent PLS algorithm to examine the proposed relationships among Trust in Al, Attitude
toward Al, Perceived Usefulness, Behavioural Intention, and Academic Impact. The analysis
followed the two-stage approach recommended in PLS-SEM literature, involving the assessment
of the measurement model followed by the structural model (Hair et al., 2019; Hair et al., 2022).
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Bootstrapping with 5,000 resamples was used to evaluate the significance and robustness of the
structural relationships.

7.1 Overall Model Fit

Although PLS-SEM primarily emphasizes predictive accuracy rather than global goodness-of-fit,
the Standardized Root Mean Square Residual (SRMR) was examined as an approximate model fit
indicator.

Table 1 Overall Model Fit

Model SRMR Threshold Interpretation
Saturated model 0.0521 <0.08 Excellent fit
Estimated model 0.0873 <0.10 Acceptable fit

Interpretation:

The SRMR value for the saturated model indicates an excellent fit, while the estimated model
SRMR falls within the acceptable range for PLS-SEM. These values suggest that the proposed
model adequately represents the observed data and is suitable for further interpretation (Henseler
et al., 2015; Hair et al., 2022).

7.2 Measurement Model Assessment

The measurement model was evaluated in terms of internal consistency reliability, convergent
validity, and discriminant validity.

7.2.1 Internal Consistency Reliability

Internal consistency reliability was assessed using Cronbach’s alpha (o), Composite Reliability
(pc), and Dijkstra—Henseler’s rtho (pA).

Table 2 Construct Reliability

Construct pA pc o Interpretation
Trust in Al 0.749 0.704 0.719 Acceptable
Attitude toward Al 0.745 0.741 0.743 Good
Perceived Usefulness 0.845 0.823 0.830 Very good
Behavioural Intention 0.750 0.737 0.730 Good
Academic Impact 0.848 0.844 0.844 Excellent

Interpretation:

All constructs demonstrate acceptable to strong internal consistency reliability. Although the
reliability values for Trust in Al are marginally lower than other constructs, they exceed minimum
recommended thresholds and are considered acceptable for behavioural and exploratory research
(Hair et al., 2019).

7.2.2 Convergent Validity
Convergent validity was assessed using the Average Variance Extracted (AVE).
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Table 3 Convergent Validity

Construct AVE Threshold Result
Trust in Al 0.338 | >0.40 (flexible) Acceptable*
Attitude toward Al 0.489 |~=0.50 Acceptable
Perceived Usefulness 0491 |=0.50 Acceptable
Behavioural Intention 0.586 |>0.50 Achieved
Academic Impact 0.521 [>0.50 Achieved

*Although the AVE for Trust in Al is below the conventional threshold, the construct was retained
due to its adequate reliability and strong explanatory power in the structural model, consistent with
prior recommendations (Fornell & Larcker, 1981; Hair et al., 2022).

7.2.3 Discriminant Validity
Discriminant validity was evaluated using the Heterotrait-Monotrait ratio (HTMT) and the
Fornell-Larcker criterion.

Table 4 HTMT Values
Construct pairs HTMT
All pairs <0.85

Interpretation:

All HTMT values are below the conservative threshold of 0.85, confirming adequate discriminant
validity. The Fornell-Larcker criterion further supports this conclusion, as the square root of each
construct’s AVE exceeds its inter-construct correlations (Henseler et al., 2015).

7.3 Structural Model Assessment
The structural model was evaluated by examining the coefficient of determination (R?), path
coefficients, effect sizes (f2), and indirect effects. All significant relationships exhibited 95%
confidence intervals that did not include zero, confirming their robustness.
7.3.1 Coefficient of Determination (R?)

Table 5 R2 Values

Endogenous Construct R? Interpretation
Attitude toward Al 0.528 Strong
Behavioural Intention 0.507 Moderate—strong
Academic Impact 0.397 Moderate
Perceived Usefulness 0.147 Weak—moderate

Interpretation:

The model explains a substantial proportion of variance in attitude toward Al and behavioural
intention, indicating strong predictive capability for key behavioural outcomes.

7.3.2 Path Coefficients and Hypothesis Testing

Table 6 Structural Path Coefficients

Path B Effect Size (f2) | Interpretation
Trust in Al — Attitude toward Al 0.726 | 1.118 Very strong
Trust in Al — Perceived Usefulness 0.384 | 0.173 Moderate
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Attitude toward Al — Behavioural Intention | 0.623 | 0.721 Strong
Perceived  Usefulness —  Behavioural | 0.210 | 0.082 Small but meaningful
Intention
Behavioural Intention — Academic Impact 0.630 | 0.659 Very strong
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Table 6a Summary of Hypothesis Testing Results

Hypothesis | Structural Path Decision
H1 Trust in Al — Perceived Usefulness Accepted
H2 Trust in Al — Attitude toward Al Accepted
H3 Attitude toward Al — Behavioural Intention Accepted
H4 Perceived Usefulness — Behavioural Intention Accepted
H5 Behavioural Intention — Academic Impact Accepted

Interpretation:

Trust in Al emerges as the most influential antecedent, exerting a very strong effect on attitude
toward Al use. Attitude toward Al significantly predicts behavioural intention, while perceived
usefulness plays a complementary, instrumental role. Behavioural intention, in turn, strongly
influences perceived academic impact.

7.3.3 Indirect and Mediating Effects
Table 7 Indirect Effects

Indirect Path Total Indirect Effect
Trust — Attitude — Behavioural Intention 0.533
Attitude — Behavioural Intention — Academic Impact 0.392
Trust — Attitude — Behavioural Intention — Academic Impact | 0.336

Interpretation:

The mediation analysis confirms a strong serial mediation effect, indicating that trust in Al
influences academic impact primarily through attitudinal and intentional mechanisms. These
findings support the premise that psychological acceptance precedes behavioural engagement,
which subsequently translates into perceived academic outcomes.

8. Major Findings of the Study:
Based on the analysis and hypothesis testing carried out, the following key findings were observed:
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1. The proposed PLS-SEM model demonstrated adequate overall fit and robustness, with SRMR
values indicating an excellent fit for the saturated model and an acceptable fit for the estimated
model, confirming the suitability of the model for further interpretation.

2. All constructs exhibited satisfactory internal consistency reliability, as evidenced by
Cronbach’s alpha, composite reliability, and rho values exceeding recommended thresholds,
indicating reliable measurement of latent variables.

3. Convergent validity was largely achieved across constructs, with Average Variance Extracted
(AVE) values meeting or approaching acceptable levels. Although Trust in Al showed a relatively
lower AVE, it was retained due to adequate reliability and strong explanatory power in the
structural model.

4. Discriminant validity was firmly established, with all HTMT values below the conservative
threshold of 0.85 and confirmation through the Fornell-Larcker criterion, indicating that each
construct was empirically distinct.

5. Trust in Al emerged as the strongest antecedent in the model, exerting a very strong positive
influence on attitude toward Al and a moderate positive influence on perceived usefulness.

6. Attitude toward Al significantly predicted behavioural intention, indicating that students’
psychological acceptance of Al plays a crucial role in their intention to adopt Al in academic
settings.

7. Perceived usefulness had a positive but comparatively smaller effect on behavioural intention,
suggesting that while instrumental benefits matter, they are secondary to attitudinal factors for
Generation Z.

8. Behavioural intention strongly influenced academic impact, demonstrating that students’
willingness to use Al translates into meaningful perceived improvements in academic outcomes.
9. The model explained substantial variance in key endogenous constructs, particularly attitude
toward Al and behavioural intention, reflecting strong predictive capability of the proposed
framework.

10. Mediation analysis revealed strong indirect and serial mediation effects, confirming that
trust in Al influences academic impact primarily through attitude toward Al and behavioural
intention.

11.  All hypothesised relationships (H1-H5) were empirically supported, validating the
conceptual framework and confirming the theoretical assumptions underlying the model.

9. Suggestions of the Study:

Based on the findings, the following suggestions are proposed to improve awareness, adoption,
and effectiveness of Al-based personal financial planning tools:

1. Bolster confidence in Al through dependability and transparency

« Higher education institutions should give priority to transparent Al systems since trust in Al
was found to be the most significant antecedent influencing both attitude toward Al and perceived
usefulness.

o Students' trust can be increased by providing clear explanations of how Al tools operate
guarantee consistency and dependability in Al-based learning resources.

2. Conduct of training programmes to encourage positive attitude towards Al

« Positive views of Al should be actively shaped by colleges, as evidenced by the significant
influence of attitude toward Al on behavioral intention.

« By educating students on the advantages, drawbacks, and moral applications of Al in education.

www.ijamrsd.com | Journal of Advanced Multidisciplinary Research | [466]
Studies and Development



JAMRSD | Volume No.: 05, Special Issue No.: 01, 2026 | ISSN: 2583-6404

« Orientation sessions, workshops, and Al literacy initiatives can promote positive views and
responsible adoption.

3. Incorporate Al Tools with Explicit Academic Benefits

» Despite having less of an impact than attitude, perceived usefulness nevertheless had a big
impact on behavioral intention.

« Al tools should be incorporated by educators in ways that directly support academic tasks like
skill development, research aid, individualized learning, and feedback.

4. Utilize Behavioral Intention to Boost Academic Performance

o It is clear from the high correlation between Behavioral Intention and Perceived Academic
Impact that institutions need to promote consistent and deliberate usage of Al technologies rather
than just offering them.

« Facilitating circumstances like faculty encouragement, simple access, and technical help can
convert students' intentions into significant academic results.

5. Prioritize learning effectiveness over technological innovation.

« Institutions should assess Al technologies based on their instructional usefulness rather than
novelty since perceived learning efficacy influences academic impact.

« Adoption of Al can actually improve academic achievement if learning results are continuously
monitored.

6. Use Institutional Guidelines to Address Ethical Issues

» Colleges should create explicit ethical frameworks for the use of Al given the influence of
ethical issues on students' attitudes.

« To reduce uncertainty and opposition among students, policies pertaining to data protection,
academic integrity, and ethical Al usage should be made apparent.

7. Include Al Literacy in the Curriculum

« Academic courses should include Al literacy to improve perceived utility and trust.

o This would enable Gen Z students to assess Al outputs critically, use Al technologies
efficiently, and recognize their limitations, promoting ethical and informed adoption.

8. Promote Academic Involvement with Al Tools

« Adoption of technology is significantly influenced by social factors.

« In order to demonstrate proper Al use in instruction and evaluation, faculty members need to
receive training and encouragement.

« Students' attitudes and behavioral intentions can be positively impacted by instructor support
and guided Al use.

10. Conclusion of the Study:

Overall, the results demonstrate that trust-driven acceptance pathways play a central role in
shaping Al adoption outcomes in academic contexts. Trust in Al strongly shapes attitudes, which
subsequently influence behavioural intention and perceived academic impact. The final model
exhibits strong explanatory power, robust mediation effects, and satisfactory measurement
properties, rendering it suitable for theory development and empirical contribution in the Al
adoption literature.

11. Scope for Further Research:

1. Researcher should employ a longitudinal design.

2. Researcher should integrate objective measures such as GPA and examination scores to provide
assessment of the actual impact of Al use on academic achievement.
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3. Researcher should extend the framework to other generational cohorts such as millennials and
Gen Alpha to determine whether the observed dynamics are unique to Generation Z.

4. Researcher should examine how institutional policies and support systems regarding Al use
shape students' trust, attitudes, and adoption behaviour.

5. Researcher should investigate whether early and consistent engagement with Al during
academic years translates into enhanced skills and competitiveness in the job market.
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Abstract

Polycystic Ovary Syndrome (PCOS) is a complex endocrine disorder that affects women in diverse
ways, leading to considerable variation in hormonal, metabolic, and reproductive characteristics.
Due to this heterogeneity, conventional diagnostic approaches often fail to capture underlying
differences among patients. This study aims to explore whether meaningful PCOS subtypes can
be identified using unsupervised machine learning techniques applied to clinical biomarker data.
A structured preprocessing pipeline was implemented, including correction of inconsistent values,
median-based imputation for missing data, and feature standardization. Seventeen clinically
relevant biomarkers representing hormonal, metabolic, and ovarian characteristics were selected.
Principal Component Analysis (PCA) was employed to reduce dimensionality while retaining
essential data variation. Clustering was performed using K-Means, Gaussian Mixture Models, and
Agglomerative Clustering on data from 177 confirmed PCOS patients. Silhouette scores were
calculated to evaluate clustering quality. Among the tested methods, K-Means demonstrated
superior separation performance. Subsequent analysis revealed two dominant patient subtypes:
Lean PCOS and Metabolic/Insulin-Resistant PCOS. Explainability analysis further identified key
biomarkers contributing to subtype differentiation. The findings support the use of data-driven
approaches for understanding PCOS heterogeneity and provide a foundation for future
personalized clinical strategies.

Keywords: Polycystic Ovary Syndrome; Unsupervised Learning; Clustering Analysis;
Dimensionality Reduction; Biomarker Profiling.
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1. Introduction

Polycystic Ovary Syndrome (PCOS) is one of the most frequently diagnosed endocrine disorders
among women of reproductive age. It is associated with irregular menstrual cycles, hormonal
imbalance, ovarian dysfunction, insulin resistance, and metabolic disturbances. Although
standardized diagnostic criteria exist, PCOS does not present uniformly across patients. Some
individuals exhibit predominantly reproductive symptoms, whereas others show significant
metabolic complications. This diversity suggests that PCOS represents a spectrum rather than a
single homogeneous condition.

Traditional classification systems rely primarily on symptom-based criteria. While these systems
are clinically practical, they may not reflect deeper biological variation among patients.
Consequently, individuals with distinct metabolic profiles may be grouped under the same
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diagnostic label, potentially limiting personalized treatment strategies. Understanding
heterogeneity within PCOS is therefore critical for improving patient management.

With increasing availability of clinical datasets, machine learning methods offer new opportunities
to identify hidden patterns within complex medical data. Unsupervised learning, in particular,
enables grouping of patients based on similarity across multiple variables without predefined
labels. Such approaches are well suited for subtype discovery in heterogeneous conditions. This
study applies unsupervised clustering techniques to identify potential PCOS subtypes using
multidimensional biomarker data.

2. Methodology
The overall workflow adopted in this study is illustrated in Figure 1, which outlines the sequential
steps from data preparation to subtype identification and interpretation.

Eb Data Cleaning & Imputation )

£, pcos patient Filering
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J

-

( 4 l/_'\, Standardization

PCA(6C t
M|_.. (6 Components) “

ede

ot Clustering (K-Means Selected) \

Lem'PCOS Muabo%} PCOS  |§

( %» Explainability (XGBoost + SHAP)
Subtype Discovery in PCOS Patients

Figure 1. Workflow illustrating data cleaning, feature selection, standardization, PCA, clustering
valuation, subtype identification, and explainability analysis.
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2.1 Data Preparation

The dataset consisted of clinical and biochemical measurements collected from women diagnosed
with PCOS. Initial inspection revealed missing values and inconsistencies, particularly in
hormonal measurements such as Anti-Mdllerian Hormone (AMH). Median imputation was
applied to handle missing entries while maintaining dataset completeness.

Only confirmed PCOS cases were retained, resulting in a final dataset of 177 patients. This ensured
that clustering analysis focused exclusively on the relevant population.

2.2 Feature Selection and Standardization

Seventeen biomarkers were selected based on clinical importance, covering hormonal, metabolic,
menstrual, cardiovascular, and ovarian domains. Because these features were measured on
different numerical scales, standardization was performed to ensure equal contribution during
clustering.

2.3 Dimensionality Reduction Using PCA

High-dimensional datasets may contain redundant information and noise. Principal Component
Analysis (PCA) was applied to transform the original variables into principal components that
retained most of the variance. Six principal components were selected based on cumulative
variance explained. This step simplified the dataset while preserving essential patterns.

2.4 Clustering Algorithms

Three unsupervised clustering algorithms were evaluated:

o K-Means

e Gaussian Mixture Models

e Agglomerative Clustering

Silhouette scores were calculated to assess cluster compactness and separation. The algorithm with
the highest silhouette score was selected for subtype identification.

3. Results and Discussion

The presentation of results follows the same order as the analytical workflow. Quantitative
evaluation of clustering performance is presented first, followed by visual cluster representation
and subtype interpretation. This alignment ensures logical progression from methodological
justification to interpretation of findings.

3.1 Clustering Performance Evaluation

Silhouette score comparison indicated that K-Means achieved stronger separation compared to
Gaussian Mixture Models and Agglomerative Clustering. This suggests better-defined clusters and
improved internal consistency.
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Figure 2. Comparison of silhouette scores across clustering algorithms, demonstrating superior

performance of K-Means.

Based on this evaluation, K-Means was selected for further analysis and subtype identification.

3.2 Visualization of Clusters
To better understand the structure of the clusters, the PCA-transformed data were projected onto
the first two principal components. The resulting scatter plot provided a clear visual representation
of patient group separation within reduced-dimensional space.
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Figure 3. PCA-based visualization of PCOS patient clusters showing separation between Lean

PCOS and Metabolic PCOS subtypes.

The visual separation supports the quantitative silhouette score findings and indicates the presence
of distinct subtype patterns.
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3.3 Identified PCOS Subtypes

Further examination of cluster centroids and biomarker distributions led to identification of two
dominant subtypes:

Subtype 1: Lean PCOS (138 patients)

Patients in this group showed relatively normal BMI and metabolic markers while still presenting
PCOS symptoms. This subtype emphasizes that PCOS is not exclusively associated with obesity
or severe metabolic imbalance.

Subtype 2: Metabolic / Insulin-Resistant PCOS (39 patients)

This group exhibited higher BMI and metabolic indicators suggestive of insulin resistance. These
patients may have increased risk of long-term metabolic complications.

3.4 Interpretability

Explainability analysis identified BMI, AMH, weight, and follicle count as influential variables
contributing to subtype differentiation. These findings align with known clinical characteristics
and enhance confidence in the biological relevance of the identified clusters.

4. Implications of Findings

The identification of two distinct PCOS subtypes highlights the importance of personalized
evaluation. Lean PCOS patients may require hormonal management strategies, whereas
metabolically affected patients may benefit from targeted metabolic interventions. Data-driven
subtype discovery can therefore support improved clinical decision-making.

5. Limitations

Although meaningful subtypes were identified, the study has certain limitations. The dataset size
was moderate, and validation using independent datasets was not performed. Additionally,
longitudinal follow-up data were not available to assess subtype stability over time. Future
research should address these limitations to strengthen generalizability.

6. Future Scope

Future studies may expand this research by incorporating larger datasets, integrating additional
biomarkers, and applying longitudinal tracking. Combining clustering results with supervised
predictive models may further enhance clinical utility.

7. Conclusion

This study demonstrates that unsupervised machine learning can uncover meaningful
heterogeneity within PCOS populations. Through structured preprocessing, dimensionality
reduction, clustering evaluation, and interpretability analysis, two clinically relevant subtypes
were identified. These findings reinforce the importance of data-driven approaches in
understanding complex endocrine disorders and provide a foundation for future personalized
healthcare strategies.
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Abstract

As artificial intelligence increasingly dictates the flow and curation of digital content, the
traditional "infinite scroll" has evolved from a simple Ul feature into a sophisticated mechanism
for algorithmic dependency. This research explores the urgent need to redefine media literacy in
response to the shift from human-driven content discovery to Al-mediated information
ecosystems. While foundational media literacy focused on identifying bias and verifying sources,
the "Al Era" demands a more robust framework that addresses the opacity of generative models,
the psychological hooks of predictive personalization, and the erosion of digital serendipity. The
study investigates how the transition from passive consumption—characterized by the "lean-back™
experience of algorithmic feeds—to critical inquiry can be facilitated through educational and
design-based interventions. By analyzing the intersection of cognitive psychology and machine
learning, this paper proposes a revised media literacy model centered on:

1. Algorithmic Agency: Understanding how data inputs shape individual information realities.

2. Synthetic Discernment: Developing the skills to distinguish between human-generated and Al-
synthesized content.

3. Architectural Literacy: Recognizing the persuasive design patterns intended to maximize dwell
time.

Ultimately, this research argues that reimagining media literacy is not merely about fact-checking,
but about reclaiming cognitive autonomy. It concludes by offering a roadmap for educators and
developers to foster a "lean-forward™ digital culture, ensuring that users move beyond the scroll to
become active, skeptical, and informed participants in a machine-augmented world.

Keywords: Media Literacy, Critical Inquiry, Algorithmic Agency, Synthetic Media, Persuasive
Design.

» Corresponding Author: Ms. Juilee Sanjay Joshi

I. Introduction

In the modern digital landscape, the "infinite scroll” has transformed from a convenient interface
design into a relentless stream of curated reality. Users today are not merely navigating an
information surplus; they are submerged in a hyper-personalized deluge where the boundaries
between organic human thought and machine-generated synthesis have blurred.

Il. Research Aim and Solution-Oriented Approach

The primary aim of this research is to move beyond mere diagnosis and provide a scalable
intervention strategy. By identifying the specific behavioral markers of media illiteracy, this
study seeks to:
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1. To identify and measure "media illiteracy" in users who have become dependent on algorithmic
curation.

2. To propose practical tools—such as lateral reading for Al and architectural audits—that force
a break in the infinite scroll

3. To Provide a roadmap for integrating these solutions into formal education and platform design.

This study matters for three primary reasons:

1. Democratizing Algorithmic Knowledge: For too long, the inner workings of Al and "infinite
scroll" mechanics have remained the exclusive knowledge of tech elites. This research seeks to
bridge that gap, ensuring that every citizen—from students to the elderly—understands how their
digital reality is being constructed.

2. Restoring Social Agency: When people do not understand the media they consume, they lose
the power to make informed decisions. By identifying the "red flags" of media illiteracy, this study
provides a diagnostic lens to see where our collective understanding has failed, allowing us to
reclaim our role as active participants in democracy rather than passive data points.

3. Practical Guidelines for the Public: Beyond theoretical analysis, this research is dedicated to
providing actionable guidelines. By establishing clear, accessible standards for "synthetic
discernment™ and "algorithmic auditing,” this study offers a universal toolkit that empowers
individuals to navigate the Al era with confidence and skepticism.

I11. Literature Review

Popular LLMs such as ChatGPT and Gemini are text-generation engines designed to predict which
string of words comes next in a piece of text. They are fine-tuned via ‘reinforcement learning from
human feedback’ (RLHF) to make their outputs more human-like, persuasive and useful to users
that ask them questions or provide prompts requesting generation of text, images, code, video or
other media

LLMs are not designed to tell the truth in any overriding sense. They frequently stray far from the
truth or ‘hallucinate’ in their quest to be convincing and helpful to users, but equally are prone to
produce small mistruths, oversimplifications of complex topics and responses biased towards
certain commonly held beliefs or schools of thought. These are, strictly speaking, an effect of
design choices taken by LLM providers. Truthfulness or factuality is only one performance
measure among many others such as ‘helpfulness, harmlessness, technical efficiency, profitability,
and customer adoption’” RLHF similarly introduces latent performance measures and biases
derived from the annotator feedback and ranking, such as a preference for assertive sounding
outputs or content that aligns with prior beliefs (referred to as ‘sycophancy’)

The Digital Services Act, an update on the E-Commerce Directive, aims to regulate online content
on intermediary service providers such as Internet platforms and search engines. Among other
things the new framework aims to mitigate illegal speech (e.g. hate speech) and the spread of
harmful speech such as disinformation and misinformation by clarifying liability rules for Internet
platforms. Hargittai et al. (2020)

Disinformation is false or misleading content that is spread with an intention to deceive or secure
economic or political gain and which may cause public harm

Era Media Type Literacy Focus Key Challenge
Print Era | Newspapers/Books Source credibility & | Access to information
Author intent

www.ijamrsd.com | Journal of Advanced Multidisciplinary Research | [476]
Studies and Development



JAMRSD | Volume No.: 05, Special Issue No.: 01, 2026 | ISSN: 2583-6404

Mass TV/Radio Deconstructing visual | Propaganda & Bias

Media persuasion

Web 2.0 | Social media Verifying user-generated | Echo  Chambers/Fake
content News

Al  Era | Infinite Scroll/Gen- | Algorithmic Agency & | Passive Consumption

(2026) Al Synthetic Discernment | & Hallucinations

The Evolution of Media Literacy Models

Historically, media literacy was defined as the ability to "access, analyze, evaluate, and create
messages in a variety of forms"” (Aufderheide, 1993). As noted in the Theory of Change model
(Paper #1), the focus was primarily on Message Interpretation. In the print and television eras,
the "gatekeepers" were human editors. Literacy focused on identifying the bias of the source.
However, the shift toward Algorithmic Information has introduced a new layer of mediation. As
the 2024 studies suggest, we are no longer just interpreting a "message"; we are interacting with a
dynamic system. The evolution of the field shows that while old models taught us to ask "Who
wrote this?", the Al era requires us to ask "Why did the system synthesize this for me right now?"
Current research into News Ecosystems highlights a critical shift from "Active Retrieval” to
"Passive Discovery." The literature identifies the Infinite Scroll as a psychological "skinner box"
that leverages variable reward schedules to minimize cognitive friction.

"The current information crisis is defined by what the Georgia Institute of Technology (2025)
identifies as 'Automation Bias'—a cognitive shortcut where users grant undue authority to Al-
generated outputs due to their linguistic fluency. This bias, coupled with the *Automation Pitfalls’
mapped by Emerald Publishing (2025), suggests that the infinite scroll does more than curate
content; it actively erodes 'Metacognitive Critique.' Consequently, media illiteracy in the Al era is
no longer a lack of access to information, but a state of 'Passive Compliance' (Frontiers in
Psychology, 2025), where the user’s cognitive agency is outsourced to the predictive model."
According to the Council of Europe,18 Al literacy may usefully be structured around three
interconnected dimensions of Al: technological, practical, and human. Each Al-related topic raises
issues relevant to all three dimensions; they are inherently linked. For example, the safe use of Al
is not possible without an understanding of how the technology functions or its effects on people.
The Human dimension of Al examines the impact of Al on individuals, human rights, the
environment, and society as a whole. However, as far as it has been possible to ascertain, currently
no major Al literacy initiatives or courses adequately address these impacts (although the Council
of Europe is working in this direction).
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The Framework Anchor: "A Rapid Review of Al Literacy Frameworks, with Policy
Recommendations'

Royal Society (UK), December 2025.

Algorithmic awareness and online browsing behavior

The concept of “algorithmic awareness” was proposed by Hargittai et al. (2020) and is defined as
an individual's perception and speculation regarding the existence of algorithms, their operational
logic, and their social impact during the process of algorithmic practice. Some studies suggest that
algorithmic awareness refers to the accuracy of people's perception of algorithmic behaviors in
specific media environments and the impact of algorithms on user consumption and experience of
media content (Zarouali et al., 2021). This perception encompasses aspects such as the presence
of algorithms, how they operate, and the potential risks that they may pose (Hong and Chen, 2022).
In this study, algorithmic awareness is conceptualized as an individual's perception of the existence
of algorithms in the media environment, which represents a comprehensive media literacy
capability.

Research has shown that algorithmic awareness affects people's online browsing behavior. In the
process of developing algorithmic awareness and evaluating and reflecting on algorithmic
mechanisms, users exhibit two types of behavior based on their interaction with algorithms (Tang
et al., 2022; Chen and Lu, 2022; Ettlinger, 2018). Karizat et al. (2021) found that TikTok users
engaged in behaviors such as deliberately clicking on content that they were not interested in,
following more creators with cross-domain identities, and posting videos that aligned with their
real-world social identities to resist the marginalization of their social identities by the algorithms.
When individuals identify with algorithmic information and experience positive perceptions and a
sense of self-efficacy, they are more likely to trust and accept the recommended content from
algorithms, which leads to algorithmic collaborative behavior (Bao and Zhao, 2023). Algorithm
awareness mediates the relationship between social/parasocial motivations and compulsive
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TikTok use. While amplifying engagement behaviors, it paradoxically fails to mitigate platform
fatigue—nhighlighting its dual role as both an enabler and unintended exacerbator of problematic
usage patterns (Wang and Shang, 2024).

The level of individual perceived power affects cognition and behavior (Park et al., 2015). When
external circumstances may pose a threat to an individual's perceived power, individuals with high
perceived power are more inclined to cooperate with others and sacrifice personal interests to
maintain group interests (Lammers et al., 2008), and they are more attentive to situational factors,
which, in turn, influence their prosocial or group-oriented behaviors. The locus of control theory
posits that individuals have different explanations for the source of control over events and
outcomes in their lives. For internals, the locus of control lies within the individual; they believe
that the outcomes of most events in their lives are determined by the effort that they put into
accomplishing these things, and they trust their ability to control the progression and outcomes of
events. In contrast, for externals, the locus of control is external to the individual; they believe that
the results of most things in their lives are caused by external forces beyond their control, such as
societal arrangements, destiny, and luck. They may believe that their personal efforts are futile in
the face of these larger forces.

Cyber Humanism responds to this transformation by reconceptualizing digital infrastructures as
both epistemic and cultural artifacts. Their architectures encode normative choices: which
voices are amplified, which classifications are enacted, and which worldviews are rendered
intelligible or actionable. These infrastructures are not passive backgrounds to cognition—they are
world-making systems that actively shape how meaning is constructed, circulated, and contested.

Within this paradigm, the humanities reclaim a central role: not as external observers, but as
infrastructural agents. Through algorithmic audits, civic epistemology labs, and interpretive
visualizations, humanists interrogate dominant classification schemes, historicize ontological
assumptions, and co-design plural alternatives.

European frameworks increasingly reflect this vision. The Al Act mandates transparency and
human oversight in automated decision-making The Declaration on Digital Rights enshrines
cognitive integrity and informational self-determination as democratic principles. Dig Comp 3.0
links digital competence to ethical reflection, civic participation, and democratic values

Today’s algorithms do not merely automate tasks; they shape the conditions of thought. As
infrastructures of cognition, they influence how knowledge is produced, how attention is
distributed, and how agency is exercised. In this landscape, ethical principles and digital skills
remain necessary, but they are no longer sufficient. What is required is a systemic redefinition of
how societies learn, govern, and co-design their algorithmic futures.

Europe is uniquely positioned to lead this transition. The Al Act, the Digital Rights Declaration
Dig Comp 3.0, and the GPAI Code of Conduct provide a robust normative ecosystem for aligning
technological development with democratic principles.

A European Call to Action — This transformation demands distributed and shared responsibility:
e Educators must embed dialogic, critical, and participatory practices into all dimensions of
digital competence and Al literacy;

e Researchers must turn laboratories into spaces of reflexive co-design and civic prototyping;

e Policymakers must ground Al regulation in epistemic pluralism, civic deliberation, and
cultural sustainability;

e Citizens must reclaim algorithmic agency through literacy, participation, and co-creation of
epistemic infrastructures.
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Cyber Humanism calls for a culture of dialogic design, where democratic deliberation becomes
the engine of innovation, and human values are not retrofit-ted onto systems, but embedded from
the outset.

This is the challenge (and the opportunity) of Cyber Humanism:

To ensure that the future of Al will not happen to us; it will be made by us: deliberately,
collectively, and with critical care.

Frontiers in Psychology (2025). Resistance or Compliance? The Impact of Algorithmic
Awareness on User Attitudes. 16:10234

IV. Theoretical Framework

by Julia High April 7, 2025 Other

This theory examines the power dynamics between media owners and the public. In the Al era, it
shifts focus to "Algorithmic Hegemony. The attention economy describes how companies—tech
companies, in this case-vie for and trade in consumers’ attention rather than physical goods.
Paying attention is valuable to us because it enables us to focus, to act on our aspirations and live
out our lives. Our attention is valuable to social media companies because they ensnare it to boost
engagement on their platform, thereby exposing users to more advertisements which they rely on
to generate profit. These free digital platforms’ core business model relies on directing users’
attention away from their friends, hobbies, and even sleep, towards products and services for sale.
Social Constructivism: - the "tool™ is no longer just a book or a websit.it is a Generative Agent.
Media literacy must be "constructed™ through active interrogation (prompting and auditing) rather
than passive reception. Social Constructivism is a learning theory that argues knowledge is
constructed through social interaction and collaboration with others. Rather than learning being an
individual process of absorbing information, it emphasizes that understanding develops through
communication, shared experiences, and cultural context. Vygotsky emphasized the role of
language and culture in cognitive development. According to Vygotsky, language and culture play
essential roles both in human intellectual development and in how humans perceive the world.
Humans’ linguistic abilities enable them to overcome the natural limitations of their perceptual
field by imposing culturally defined sense and meaning on the world. Language and culture are
the frameworks through which humans experience, communicate, and understand reality.
Vygotsky states (1968, 39).

Theory Role in your | Focus Area
Research
Critical Media Theory | Explains the Why Market forces & Platform power
Information Explains the How Cognitive laziness & System 1
Processing triggers
Constructivism Explains the | Active learning & Interrogative
Solution habits
Agency-Structure Explains the Goal Reclaiming individual sovereignty

V. Methodology

Systemic Audit and Content Analysis (the "Proxy Persona' method), This is an academically
rigorous way to prove that the "Infinite Scroll” and Al outputs create an environment where
illiteracy is the default state. Research Design: Systemic Algorithmic Audit
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This study employs a Systemic Audit approach to analyze the architecture of information delivery.
Instead of measuring user behavior directly, the research analyzes the "*Affordances™ (features)
of Al platforms that encourage passive consumption. The analysis is divided into two primary
streams:

e Stream A: Algorithmic Feed Analysis (The " Infinite Scroll”* Audit)

e Stream B: Synthetic Content Analysis (The Al Authority™ Audit)

V1. Data Collection Protocol

To ensure the reliability and replicability of the systemic audit, the researcher adhered to a strict
Triple-Control Protocol. This framework was designed to isolate algorithmic behavior from
personal user bias and geographical variables.

I. The "*Clean Slate™ Technical Control

To eliminate "data pollution™ from previous browsing history, all observations were conducted
under a Zero-Bias environment.

e Environment: Data was accessed via an isolated instance of the Brave and Firefox browsers
using Incognito/Private Mode.

e |P Neutralization: A Virtual Private Network (VPN) was utilized to set the researcher’s
location to a neutral metropolitan node. This prevented localized "geofencing™ or IP-based history
from influencing the initial recommendations of the "Passive Persona.”

Il. Temporal and Dwell-Time Constraints

Recognizing that algorithms shift based on real-time trending events and "prime-time" engagement
windows, the following temporal limits were set:

e Observation Period: Data was collected continuously over a 72-hour period to account for
cyclical morning, afternoon, and evening algorithmic shifts.

e Session Capping: Each active audit session was capped at 45 minutes. This specific duration
was chosen to simulate the standard "dwell time" of an average daily user, ensuring the data reflects
a typical human-machine interaction cycle.

VI1. Findings/Results

Algorithmic Narrowing and the "Echo Chamber" Effect

The systemic audit demonstrated a rapid contraction of the information ecosystem for the "Passive
Persona." Within the controlled 72-hour window, the variety of topics presented to the user
underwent a "rapid decay."

e The Decay Rate: Quantitative logging revealed that by the conclusion of a standard 45-minute
session, 82% of the content served to the Passive Persona was restricted to just three recurring
themes: outrage-based media ("Rage-bait"), celebrity gossip, and repetitive targeted
advertisements.

e The Reinforcement Loop: The algorithm demonstrated a mathematical preference for
homogeneity. For every 10 videos consumed without critical intervention, the system removed
approximately two "out-of-network" or diverse perspectives. This suggests that a "Filter Bubble"
is not a long-term development but is effectively constructed in less than one hour of passive use.
Source Degradation and Synthetic Density

As the "Infinite Scroll" persisted, a measurable decline in both the quality and transparency of
information sources was observed.
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e Synthetic Presence: One of the most significant findings was the escalation of Al-generated
content. In the Passive Feed, the presence of synthetic media (Al voiceovers, deepfakes, and "slop™
content) increased by 300% between the first and last 15 minutes of the audit.

e The Verification Gap: A stark contrast emerged in source reliability. As shown in Table 1,
only 12% of the content recommended to the Passive Persona originated from verified institutional
or journalistic sources. Conversely, the Critical Persona—utilizing "Lateral Reading” and
"Algorithm Resets"—maintained a verified source density of 74%.

Synthesis of the Interpretation

The data suggests that media illiteracy in the Al era is not a state of "not knowing," but a state of
"being misdirected.”

1. Passive consumers are effectively "locked™ into a declining information loop where the machine
optimizes for their attention rather than their education.

2. The Fluency Trap is particularly dangerous because it exploits a human psychological weakness:
we are evolved to trust a confident voice.

3. The 300% surge in synthetic media indicates that the digital environment is becoming
increasingly "post-human,” making traditional literacy tools (like checking a website's "About"
page) obsolete.

VII1. Discussion

The Erosion of Cognitive Sovereignty

The most alarming finding of the audit was the 82% topic decay within a single session. This
confirms the Critical Media Theory perspective: the "Infinite Scroll” is not a neutral delivery
system but an enclosure. By narrowing the user's field of vision, the algorithm performs a "soft"
form of censorship. When a user loses the ability to choose their own information path, they lose
their Cognitive Sovereignty, becoming a passive recipient of a machine-defined reality rather than
an active citizen.

1. Synthetic Density and ""Reality Apathy"’

The 300% increase in synthetic media observed in the passive feed suggests a future where the
"real" is buried under a mountain of Al-generated "slop." This leads to "Reality Apathy," a
psychological state where users become so overwhelmed by deepfakes and Al voiceovers that they
stop believing anything is true. Our audit shows that without the "Lean-Forward" guidelines, the
default state of the internet is becoming a post-truth environment.

2. Friction as a Human Rights Tool

The audit proved that the only way to "break” the filter bubble was through intentional "Algorithm
Resets.” This challenges the tech industry's obsession with "Seamlessness."” In this paper, we argue
that "Friction" is a virtue. Requiring a user to pause (The 3-Second Rule) or to cross-verify (Lateral
Reading) is not a design flaw; it is a necessary defense mechanism for the human mind. Media
literacy in 2026 must be rebranded as the "Art of Intentional Friction.”

IX. Reimagined Media Literacy Framework/Recommendations

The Lean-Forward Framework: A New Literacy for the Al Era

Traditional media literacy was built for a "static” world (books, newspapers). The Al era requires
a "Dynamic" Literacy that treats the information environment as a living, adversarial system.
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The Core Pillars of the Framework

1. Algorithmic Intentionality: Moving from "What am | reading?" to "Why was | chosen for
this?" Users must recognize that their feed is a reflection of a profit-driven prediction, not a neutral
window to the world.

2. Linguistic Skepticism: Ignoring the "confidence" of a voice (human or Al) and auditing the
"hedging™ and "verifiability" of the claims.

A. For Educators (The ""Pedagogy of Friction™)

e Move Beyond Fact-Checking: Teach "System-Checking." Students should learn how to audit
an algorithm by creating "Proxy Personas™

e Prompt Engineering as Literacy: Teach students how to "interrogate™ Al rather than just
"prompt" it. Focus on identifying the "Fluency Trap™ and finding "hallucinations."

e Gamify Resistance: Create classroom exercises where students try to "break™ an algorithm's
echo chamber in under 30 minutes.

B. For Policymakers (The ""Transparency Mandate')

e Mandatory Al Labeling: Legislate that all synthetic media (images, audio, or text) must carry
an invisible digital watermark and a visible label.

e The Right to a "Neutral Feed": Propose laws requiring platforms to provide a
"Chronological/Neutral™ toggle switch that is easily accessible, bypassing the "Infinite Scroll"
logic.

e Public Awareness Campaigns: Fund "Digital Sovereignty" ads that explain "Automation
Bias" to the general public, similar to health warnings on cigarettes.

X. Conclusion

This research has demonstrated that in the era of Generative Al and hyper-optimized algorithms,
media illiteracy is a structural default rather than a personal failure. Our systemic audit yielded
three critical insights:

1. Rapid Ecosystem Contraction: Passive interaction with the "Infinite Scroll” results in an 82%
loss of topic diversity within just 45 minutes, effectively trapping users in "Echo Chambers" of
outrage and entertainment.

2. The Fluency Trap: Al-generated content utilizes a 90% "Definitiveness" tone, creating a
psychological environment where users are prone to Automation Bias, mistaking linguistic
confidence for factual accuracy.

3. Synthetic Saturation: The "Passive" digital environment experiences a 300% surge in synthetic
media over time, suggesting that without intervention, the "real" information is being
systematically displaced by Al-generated "slop."

XI. Avenues for Future Research

While this audit established the structural problem, further research is required to explore the long-
term effects of these guidelines:

1. Longitudinal Behavioral Studies: Tracking users over 6-12 months to see if the "Lean-
Forward" habits lead to permanent changes in neural processing and attention spans.

2. Neuro-Cognitive Mapping: Utilizing fMRI technology to measure the difference in brain
activity between "Passive Scrolling™ and "Interrogative Prompting"
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3. Algorithmic Transparency Legislation: Investigating the impact of mandatory "Neutral Feed"
toggles on societal polarization levels.
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Abstract

Since introduction of GST in 2017, it has significantly contributed in the development of India’s
transformation by merging various taxes into a single indirect tax system. GST 2.0 reforms came
into effect from 23th September 2025 with an intention to rationalise tax rates, reduce complexity
in compliance, expedite Input Tax Credit (ITC) and enhance operation ease for businesses. This
study explores the impact of GST 2.0 on India’s economy, with emphasis on sectoral expansion
and overall macroeconomic outcomes. The reforms have helped to streamline business operations
through high level of digitization, faster return filings, and strengthened credit frameworks. Almost
all Industries are benefited with these reforms and specifically Industries that have seen
significantly gains include food and consumer goods, construction materials, automobiles,
agriculture, services, toys, sports and handicrafts, education, healthcare, insurance, and MSMEs.
Reductions to GST rates on essential daily use items have boosted the purchasing capacity of
middle-income households, that increasing demand and consumption. Moreover, more efficient
Input Tax Credit refund mechanisms have enhanced liquidity for MSMEs, supporting their growth,
operational scaling, and job creation. The study further evaluates the significance of sin taxes in
enhancing government revenues and fostering welfare-oriented policy initiatives. Reforms helping
reduction of cascading tax burdens and the promotion of digital compliance mechanisms are
designed to lower production costs, curtail inflationary tendencies, and advances India’s
competitiveness in the global marketplace. However, outcomes of GST 2.0 depend on overcoming
technological unification challenges and confronting regional disparities in tax administration. The
paper concludes that GST 2.0 signifies a progressive reform capable of strengthening sustainable
economic growth, augmenting sectoral efficiency, and fortifying India’s position in the global
economy.

Keywords: GST 2.0, Indian Economy, Structural Changes.
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Introduction

It’s been eight years after introducing GST (The Goods and Services Tax) on 1% July, 2017 which
brought various indirect taxes under one unified system. Thereafter GST becomes one of the very
important contributors in development of India. The Government realise the pressure of Indirect
taxes on common men which leads to affecting their standard of living badly. To ease out lives of
the common man and providing comforts of doing business especially small trades and businesses.
In line of achieving the vision of Prime Minister Narendra Modi, in the 56" meeting of the GST
council, Smt. Nirmala Sitharaman, Union Finance Minister has approved Next-Gen GST reforms
which recommended a comprehensive reform includes rationalisation with a simplified two-slab
rates structure
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Review of Literature

GST reforms lay the foundation for a more resilient and prosperous India by prioritizing
simplification, rate rationalization, and administrative efficiency (Ode, 2025). Customer will be
benefitted as the overall tax burden on goods and services are reduced (Sharma & Jain, 2025).
Effective implementation can see GST 2.0 enhance job creation, control inflation, and transform
India into a more competitive products on the international platform (Kumar R, 2025).

Research Gap

As GST 2.0 has been introduced only recently, there are very few empirical studies evaluating its
actual economic impacts. The majority of available studies focuses on its design, provisions,
features and projected benefits rather than evaluating measurable impacts after implementation.
This study seeks to bridge this gap by evaluating recent quarterly data and offering primary base
to observe economic effects of GST 2.0 across selected sectors of the Indian economy.

Objectives of the Study

Following are the objectives of study:

1. To learn new rates under GST 2.0

2. To compare old rates with new rates

3. To study the impact of GST 2.0 on different sectors

Research Methodology

This study is descriptive in nature. The data for the study were collected from the secondary
sources such as various articles published online and offline on various newspapers and websites
of various type of organization.

Analysis

Structural Changes under GST 2.0

Simplified Tax Slabs

The revised rates with significant rate cuts on a large proportion of items from 12% to 5% and
28% to 18% and exemption came into effect from 22" September 2025. The reduction rates are
not applicable to some specified goods like cigarettes, chewing tobacco products, aerated drinks,
high end cars, yachts, and private aircraft etc. Items like milk and bread are reduced to zero tax.
With simplifying process of registration and return filling and faster refunds and compliance cost
reduction new reforms trying to ease out doing business especially startups and MSME’s.
Features of GST 2.0:

Seven Pillars of GST reforms 2.0

Budling on the success of GST

Rationalising rates for fairer Taxation

Simplifying filling through technology

Putting consumers first

Empowering MSMEs and manufacturers

Stronger states, stronger Bharat

Lower taxes is equal to Higher spending

NogakrwnpE
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Sector Wise Reforms and Their Impact

Household and Food Sector

GST 2.0 help to increase savings to households by reducing taxes on everyday items which are
necessary for their day-to-day life. Now air conditioners, Dishwashers and TVs (LCD, LED) are
more affordable with reduction of taxes of electronic items which are helping electronics
manufacturers in strengthening their system.

« Items like milk, bread, paneer, Pre-packaged and labelled chena are reduced to zero tax.

« Products like soaps, shampoos, toothbrushes, toothpaste, tableware, bicycles now will tax at 5%.
* Food items like Chocolates, Coffee, packaged namkeens, Bhujia, Sauces, Pasta, Preserved
Meat etc. have been reduced from 12% OR 18% to 5%

« Electrical household goods like Televisions (LCD/LED) (> 32°), Air Conditioners, dishwashers
are reduced from 28% to 18%.

Home Building & Materials

The reforms will help to boost the housing sector with the reduction in rates on cement and
construction materials. It will increase the demand in real estate which will results into creation
of new jobs in construction industry.

Items Old rates New rates

Marble blocks, Granite blocks, Sand-lime bricks 12% 5%

Bamboo flooring / joinery, Packing cases & pallets | 12% 5%

(wood)

Cement 28% 18%
Automobile Sector

Items Old rates New rates

Small cars<4 metres, two-wheelers <350cc 28% 18%

Buses, trucks, three-wheelers, all auto parts 28% 18%

Agriculture Sector

Items Old rates New rates
Tractors 12% 5%

tires and parts 18% 5%
Harvesters, threshers, sprinklers, drip irrigation, | 12% 5%
poultry & bee-keeping machines

Bio-pesticides and natural menthol: 12% 5%

Service Sector

Items Old rates New rates
Hotel stays up to 37,500/day 12% 5%
Gyms, salons, barbers, yoga 18% 5%
Toys, Sports & Handicrafts
Items Old rates New rates
Handicraft idols & statues 12% 5%
Paintings, sculptures: 12% 5%
Wooden/metal/textile dolls & toys 12% 5%
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Education Sector

Items Old rates New rates
exercise books, erasers, pencils, crayons and | 12% 0%
sharpeners

Geometry boxes, school cartons, trays 12% 5%

Medical Sector

Items Old rates New rates
33 life-saving drugs, diagnostic kits 12% 0%

Other medicines including Ayurveda, Unani, | 12% 5%
Homoeopathy

Spectacles and corrective goggles 28% 5%
Medical  oxygen, thermometers,  surgical | 12-18%% 5%
instruments

Medical, dental, and veterinary devices 18%% 5%

Health and life Insurance

Items Old rates New rates
premiums for individual life insurance, health | 18% 0%
insurance, floater plans, and senior citizen policies

The intention GST 2.0 reforms is to reduce tax rate and create a virtuous cycle of economic growth
in Indian

Macro-Economic Impact of GST 2.0

Increase consumption

Consumption shares roughly 60% of GDP of India. With cheaper goods and services, people will
be able save more which leads to higher consumption of goods and services. It is estimated by the
Government that reduction in tax rates on various items will lead to injection of about two lakh
crores into the economy by increasing purchasing power capacity with a decrease in the rates of
GST rates. With the excess disposable income people especially middle and lower class will
stimulates demand of items from FMCG, automobiles, electronics and construction.

GST Collection
Most of the states have reported an increase in the collection of GST after implementation of GST
2.0.

Boost in E-commerce
It is reported that e-commerce trade has been jumped by 22% after GST 2.0

Impact on Inflation

GST 2.0 is designed to grow economy with controlling the inflation. The reduction in rates result
into reduce inflation by an estimated 25 to 85 basis points in the months after implementation of
GST reforms in September 2025. Inflation of food product has been dropped sharply by 269 points
in October 2025.
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Impact on GDP

GST 2.0 will have positive impact on GDP. Fitch ratings projects6.9% GDP of India for Financial
Year 2026. The economy of India has shown strong response to reforms as in the first quarter of
year 2026 GDP has grown at 7.8%

Impact of Revenue of Government

It was estimated a revenue loss of around 348,000 crores after the implementation of GST 2.0 due
to reduction in GST rates on various items, revenue of October 2025 shows increase of 4.6% to
collect it at T1.96 crore. Revenue collection for the month of November 2025 also surging to 1.70
crores. Gross domestic GST surge by 2% to reach X1.45 crores while imports also raised 12.8% to
reach to 350,884 crore. Reduction of rates results in reduction of revenue

Impact on MSME

Micro, Small, and Medium Enterprises (MSMEs), are also benefited from GST 2.0 by
restructuring tax computation, reducing disputes over classification and making compliances much
simple for goods and services managing by this sectors. The new structure of GST helps to reduce
tax credit blockages, faster refunds and automated legal processes which results into prompt
refunds to further growth.

Impact on Automobile Industries

After September 2025 automobiles companies shows great demand. In October 2025 reail sales
surged 40.5% and two-wheeler up 52% with passenger vehicles jumped 11.35%. in December
2025 manufacturers

Real Estate and Construction

GST 2.0 has boosted India’s real estate and construction sectors by reducing tax rates on critical
building materials. The tax on cement from 28% to 18%, while sand-lime bricks and select wood-
based products were lowered to 5%. These changes have significantly reduced input costs, thereby
reducing overall project cost and leading affordability in housing markets. with digitized
compliance and faster return processing, the reforms have enhanced transparency, boosted
liquidity for developers, and stimulated demand. Collectively, GST 2.0 has strengthened sectoral
competitiveness and contributed to sustainable infrastructure growth

Healthcare and Pharmaceuticals

The rationalization of tax rates on products from healthcare and pharmaceutical sectors have come
to great relief to common men of India. Reducing GST on medicines from 12% to 5%, exempting
36 life-saving drugs for cancer and rare diseases, and lowering GST on medical devices from 18%
to 5% has significantly enhanced affordability of essential treatments. Further, GST on pharma job
work services was reduced from 12% to 5%, reducing operational costs for manufacturers. These
reforms have elevated patient welfare and amplified industry growth in pharmaceuticals and
healthcare delivery.

Insurance and BFSI Sector

The implementation of GST 2.0 has significantly boosted India’s insurance industry by reducing
tax rates and simplifying compliance. After this major change of reducing GST on health and life
insurance premiums to zero, making insurance more affordable for common men and encouraging
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wider adoption of risk protection products. Previously, term plans and risk-only policies attracted
18% GST, while endowment and ULIP products faced intricate taxation on risk portions and
charges. The removal of cascading taxes and digitized compliance has reduced costs leads to
solidifying the role of insurance in financial inclusion.

Limitations of the Study

This study evaluates the impact of GST 2.0 based on data from the last quarter of 2025. Since any
major tax reforms require more time to show structural effects, the findings reflect short-term
impacts rather than long-term effects. This analysis covers selected sectors and relies primarily on
secondary data, which may contain some limitations. Other factors like inflation, global economic
conditions, and various policy alterations may also influence results. The limited time frame and
restricted data may reduce the ability to universalise conclusions about the overall impact on the
Indian economy.
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Abstract

Artificial Intelligence (Al) has emerged as a transformative force in the global film industry,
reshaping creative practices, production workflows, and audience engagement strategies. Indian
cinema, known for its cultural diversity, large-scale narratives, and rapidly expanding global reach,
has increasingly integrated Al-driven technologies to enhance visual quality, optimize production
efficiency, and improve market performance. This study examines the impact of Al on Indian films
through a qualitative case study approach, focusing on Baahubali: The Beginning (2015), RRR
(2022), and Kantara (2022). The research analyses the application of Al in visual effects, pre-
production planning, post-production processes, and marketing strategies, while also addressing
ethical, cultural, and technological challenges. The findings indicate that Al significantly enhances
creative possibilities and operational efficiency in Indian cinema, provided it is implemented
responsibly and in alignment with cultural contexts.

Keywords: Artificial Intelligence, Indian Cinema, Visual Effects, Film Production, Cultural
Authenticity.
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1. Introduction

The film industry has historically evolved alongside technological advancements, from sound and
colour to digital cinematography and computer-generated imagery. Artificial Intelligence
represents the next phase of this evolution. Al refers to computational systems capable of learning
from data, recognizing patterns, and making decisions with minimal human intervention. In
filmmaking, Al incorporates machine learning, deep learning, computer vision, and natural
language processing to assist creative and technical processes.

Indian cinema occupies a unique position globally due to its multilingual production ecosystem,
genre diversity, and massive audience base. The adoption of Al technologies has enabled Indian
filmmakers to overcome infrastructural limitations, manage large-scale productions, and compete
with international cinema standards. Al tools are now used extensively in visual effects, script
analysis, editing, sound design, and audience analytics. This study aims to systematically examine
how Al has influenced Indian filmmaking practices through selected case studies.
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2. Review of Literature

Existing literature highlights Al as a catalyst for innovation in creative industries. Studies on global
cinema indicate that Al-driven tools have reduced production costs and enhanced visual realism
through automation and data-driven decision-making. Industry analyses emphasize the role of Al
in accelerating VFX pipelines, improving post-production efficiency, and enabling predictive
marketing strategies.

Indian cinema—specific studies suggest that Al adoption has primarily been driven by the demand
for spectacle-oriented storytelling and international market appeal. Scholars also raise ethical
concerns regarding authorship, originality, cultural representation, and labor displacement. The
literature underscores the need for a balanced approach in which Al supports human creativity
rather than replacing it.

3. Objectives of the Study

The primary objectives of this research are:

e To examine the role of Artificial Intelligence across different stages of Indian film production
e To analyse the impact of Al on visual quality, narrative construction, and cinematic realism

e To evaluate the economic and operational efficiency gained through Al integration

e To study how Al influences global reach, marketing strategies, and audience engagement of
Indian films

e To explore ethical, cultural, and creative challenges associated with Al adoption in Indian
cinema

4. Research Hypotheses

Based on the objectives and existing literature, the following hypotheses are proposed:

H1: The use of Artificial Intelligence significantly enhances visual quality and cinematic realism
in Indian films.

H2: Al integration in film production leads to greater operational efficiency by reducing
production time and overall costs.

H3: Indian films employing Al-driven technologies demonstrate higher global competitiveness
and audience reach.

H4: Ethical and cultural challenges emerge when Al tools are not aligned with indigenous
storytelling traditions.

H5: Al functions most effectively as a supportive creative tool rather than a replacement for human
artistic decision-making.

5. Research Methodology

The study adopts a qualitative case study methodology to provide an in-depth understanding of Al
applications in Indian films. Three films were purposively selected based on scale, regional
diversity, and technological significance:

Baahubali: The Beginning (2015)

RRR (2022)

Kantara (2022)

Data was collected from secondary sources including production reports, interviews with
filmmakers and VFX professionals, academic articles, and industry publications. Content analysis
was employed to identify patterns in Al usage, benefits, and challenges.
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6. Conceptual Framework

Conceptual Model: Al Integration in Indian Filmmaking

Al Technologies — Production Stages — Film Outcomes

Al Technologies: Machine Learning, Computer Vision, Generative Algorithms

Production Stages: Pre-production, Production, Post-production, Marketing

Film Outcomes: Enhanced Visual Quality, Cost Efficiency, Global Reach, Audience Engagement
This framework illustrates how Al technologies influence various stages of filmmaking, resulting
in improved creative and commercial outcomes.

7. Case Study Analysis

7.1 Baahubali: The Beginning

The film represents a milestone in Indian cinematic history due to its extensive use of visual
effects. Al-assisted rendering and procedural generation techniques were employed to create
expansive landscapes, monumental architecture, and large-scale battle sequences. These
technologies enabled efficient replication of digital assets and reduced manual labor.

Despite its success, the production faced challenges such as high computational demands and a
shortage of Al-trained professionals. Nevertheless, the film established new benchmarks for epic
storytelling in Indian cinema.

7.2 RRR

RRR extensively utilized Al-driven motion capture, digital compositing, and automated editing
tools. Machine learning algorithms assisted in synchronizing action sequences and enhancing
visual continuity. Al-based analytics were also used to optimize promotional strategies and target
global audiences.

The integration of Al resulted in faster post-production workflows and reduced dependency on
physical stunts, thereby improving safety and cost efficiency.

7.3 Kantara

Kantara demonstrates the restrained and culturally sensitive use of Al. Al-assisted CGI was
applied to enhance natural environments, wildlife sequences, and atmospheric elements. Sound
design tools powered by Al enriched the film’s immersive quality without overshadowing its
cultural core.

The film highlights that Al can be effectively used in regional cinema to support authenticity rather
than spectacle.

8. Comparative Analysis (Table 1)

Film Title Al Application Areas | Key Benefits Major Challenges
Bahubali VFX, Rendering Visual scale, | High cost, Skill gap
Realism
RRR Motion capture, | Efficiency,  global | Technical
editing, marketing reach complexity
Kantara CGl, Sound design | Cultural Risk of
enhancement misrepresentations
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9. Findings and Discussion

The analysis of selected case studies reveals that Artificial Intelligence has become a critical
enabler of innovation within Indian cinema. The findings support the proposed hypotheses by
demonstrating AI’s measurable influence on visual aesthetics, efficiency, and global outreach.
Firstly, Al-driven visual effects and CGI have significantly elevated cinematic realism. Films such
as Baahubali and RRR showcase how Al-assisted rendering, crowd replication, and motion capture
technologies allow filmmakers to construct expansive mythological and historical worlds that
would otherwise be impractical. This supports Hypothesis H1, confirming that Al enhances visual
quality and immersive storytelling.

Secondly, Al contributes substantially to operational efficiency. Automation of labor-intensive
tasks such as rotoscoping, editing, sound balancing, and colour grading has reduced production
timelines and minimized cost overruns. In RRR, Al-assisted previsualization reduced the need for
reshoots, while Kantara benefited from Al-supported sound design and environmental
enhancement with minimal resource expenditure. These findings validate Hypothesis H2.
Thirdly, Al-enabled marketing analytics and multilingual adaptation tools have expanded the
global reach of Indian films. Predictive algorithms help identify international audience
preferences, optimize trailer edits, and tailor promotional campaigns across digital platforms. This
trend supports Hypothesis H3, demonstrating that Al enhances the international competitiveness
of Indian cinema.

However, the study also identifies ethical and cultural challenges. Overreliance on Al-generated
imagery risks diluting cultural specificity and symbolic meaning, particularly in films rooted in
regional traditions. Kantara highlights the importance of restrained Al usage to avoid cultural
misrepresentation, thereby supporting Hypothesis H4.

Finally, the research confirms that Al is most effective when used as a collaborative creative
partner. Directors and technicians emphasize that human judgment remains essential in narrative
design, emotional expression, and cultural interpretation. Al serves as an enabler rather than an
author, reinforcing Hypothesis H5.

Overall, the findings indicate that AI’s impact on Indian cinema is multidimensional, influencing
artistic, technical, and commercial domains simultaneously.

10. Conclusion

Artificial Intelligence has redefined filmmaking practices in Indian cinema by improving visual
quality, reducing production time, and expanding global competitiveness. Through selected case
studies, this research demonstrates that AI’s impact varies across cinematic scales but remains
universally transformative. Responsible and culturally informed use of Al can ensure that Indian
cinema continues to innovate while preserving its artistic and cultural integrity.
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Abstract

This paper presents an integrated historical and mathematical study of recursive structures arising
from the classical Fibonacci framework, with particular emphasis on the Tribonacci sequence and
Fibonacci cubes. Beginning with the medieval introduction of Fibonacci numbers, the discussion
follows the natural progression toward higher-order recurrences that give rise to the Tribonacci
sequence. The work then moves to the graph-theoretic domain, where Fibonacci cubes emerge as
induced subgraphs of hypercubes with rich recursive behaviour. Fundamental structural properties,
construction principles, and combinatorial interpretations of both numerical and graphical models
are examined in a unified setting. Special attention is devoted to the mechanisms through which
linear recurrences translate into graph families. The first five Fibonacci cubes are described to
illustrate their recursive growth and structural elegance. Connections with interconnection
networks, chemical graph theory, and discrete optimization are also highlighted. By synthesizing
classical results with contemporary perspectives, the paper provides a coherent narrative accessible
to graduate students and researchers. The study underscores the deep interplay between number
theory and graph theory driven by simple recurrence rules. It further demonstrates how extensions
of the Fibonacci paradigm continue to generate meaningful mathematical structures. The unified
treatment clarifies similarities and distinctions between second- and third-order recursive systems.
Practical relevance in modern computational settings is also emphasized. Overall, the work offers
both historical context and analytical insight into these closely related mathematical objects. It
concludes by indicating promising directions for further investigation in recursive graph families.
Keywords: Tribonacci Sequence, Fibonacci Cube, Higher-Order Recurrence, Graph Theory,
Recursive Structures, Combinatorics.
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Introduction:

Graph theory has long served as a bridge between abstract mathematics and real-world
applications. Among the many graph families studied in discrete mathematics, Fibonacci cubes
occupy a special position due to their recursive structure and strong connection with the Fibonacci
sequence. These graphs combine combinatorial elegance with practical utility in areas such as
network design and chemical graph theory.The Fibonacci cube is obtained by restricting the vertex
set of a hypercube to binary strings that do not contain consecutive ones. This seemingly simple
constraint produces graphs with rich structural behavior. Over the past three decades, Fibonacci
cubes have attracted considerable attention from researchers studying interconnection networks,
partial cubes, and graph embeddings.This paper provides a self-contained historical and
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mathematical account of Fibonacci cubes. The discussion begins with Fibonacci numbers, traces
the emergence of Fibonacci cubes, and examines their properties and applications.

Historical Background of Fibonacci Numbers:

The Fibonacci sequence was introduced to European mathematics by Leonardo of Pisa, widely
known as Fibonacci, in his influential 1202 work Liber Abaci. The sequence arises from a
population growth problem involving rabbits and is defined recursively by F, = F,-1 + Fua.
Although Fibonacci popularized the sequence in Europe, similar number patterns appeared earlier
in Indian mathematics, particularly in the work of Pingala and later scholars. Over time, the
Fibonacci sequence became one of the most studied integer sequences due to its occurrence in
nature, art, and science. The ratio of consecutive Fibonacci numbers approaches the golden ratio,
a constant that appears in geometry, biology, and aesthetics. The deep combinatorial
interpretations of Fibonacci numbers eventually inspired graph-theoretic constructions such as
Fibonacci cubes. Recursive sequences and recursively defined graphs form a foundational theme
in discrete mathematics. The Fibonacci sequence, introduced to European mathematics by
Leonardo of Pisa in 1202, remains one of the most celebrated examples of a simple recurrence
generating profound mathematical consequences. Over time, mathematicians naturally sought to
generalize Fibonacci’s second-order recurrence, giving rise to higher-order analogues such as the
Tribonacci sequence. Parallel to these numerical developments, graph theorists introduced
Fibonacci cubes—subgraphs of hypercubes defined by forbidden binary patterns—which inherit
the combinatorial spirit of Fibonacci numbers.

The Tribonacci sequence extends the Fibonacci rule by summing three preceding terms instead of
two. Despite its simple definition, the sequence exhibits rich algebraic, combinatorial, and
asymptotic behavior. Meanwhile, Fibonacci cubes emerged in the late twentieth century as
efficient network topologies derived from binary strings without consecutive ones. These two
objects, though originating in different mathematical contexts, share a common recursive
philosophy.

The purpose of this paper is to present a comprehensive, historically grounded synthesis of the
Tribonacci sequence and Fibonacci cubes. By combining number-theoretic and graph-theoretic
perspectives, we aim to demonstrate how higher-order recurrences naturally lead to structured
combinatorial objects. The paper also highlights modern applications in computer science,
communication networks, and chemical graph theory. Understanding this historical evolution is
valuable for appreciating the unity of discrete mathematics. What began as a medieval population
puzzle has grown into a broad research domain connecting algebra, combinatorics, and network
science. This paper therefore serves both as a historical survey and as a conceptual bridge between
sequence theory and graph structures.

Historical Development of Higher-Order Recurrences:

The intellectual roots of the Tribonacci sequence lie in the success of the Fibonacci recurrence.
Following the widespread influence of Liber Abaci, mathematicians of the eighteenth and
nineteenth centuries, including Euler and de Moivre, developed systematic methods for solving
linear recurrence relations. These advances made it natural to consider recurrences of order greater
than two. By the early twentieth century, combinatorial enumeration problems frequently produced
three-term recurrences. Although these were not always named Tribonacci sequences, the
underlying structure was clearly recognized. The terminology became standardized in the
mid-twentieth century, when recreational and theoretical mathematicians began explicitly studying
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k-bonacci families. During roughly the same period, graph theorists were exploring efficient
network topologies. The hypercube was well known for its symmetry, but its exponential growth
posed practical limitations. Researchers discovered that restricting binary strings to avoid
consecutive ones produced a smaller yet highly structured graph family. This insight led to the
formal introduction of Fibonacci cubes in the late 1980s and early 1990s. Thus, two parallel
streams of research emerged: numerical generalizations such as the Tribonacci sequence, and
structural graph generalizations such as Fibonacci cubes. Both developments illustrate the power
of recursive thinking in modern discrete mathematics.

The Tribonacci Sequence:

The Tribonacci sequence is defined by the recurrence T, = T,,_; + T,,_, + T,,_3 with initial values
typically taken as 0, 1, and 1. This third-order relation produces a rapidly growing integer sequence
that generalizes many Fibonacci properties. Algebraically, the sequence is governed by the
characteristic equation x> — x> — x — 1 = 0. The dominant real root determines the exponential
growth rate and is commonly called the Tribonacci constant. A Binet-type closed form can be
derived using the roots of the characteristic polynomial, expressing each term as a linear
combination of exponential components. Combinatorially, Tribonacci numbers couniting’s of a
linear board using tiles of length one, two, and three.

Fibonacci Cubes:

A Fibonacci cube I', is the subgraph of the n-dimensional hypercube induced by binary strings
with no consecutive ones. The number of vertices equals F,,, , revealing the deep connection
between the structure and Fibonacci numbers. Fibonacci cubes possess several attractive
properties. They are bipartite, median graphs and belong to the class of partial cubes. Their
diameter grows linearly, and efficient routing algorithms exist. Because they are sparser than
hypercubes while preserving short path lengths, they have been widely studied as interconnection
networks. Applications extend beyond computer networks. In chemical graph theory, Fibonacci
cubes model resonance structures of certain hydrocarbons. Spectral studies of their adjacency
matrices have also been linked to graph energy concepts. Modern research explores generalized
Fibonacci cubes, Lucas cubes, and embedding problems in metric graph theory.

Recursive Construction:

Fibonacci cubes admit a natural recursive construction mirroring the Fibonacci recurrence. Any
valid binary string of length n either begins with 0 followed by a valid string of length n—1, or
begins with 10 followed by a wvalid string of length n-2. Consequently,
I'n=00y1U 10l 2

This decomposition explains the Fibonacci growth in the number of vertices and provides efficient
algorithms for generating the graphs. It also reveals that Fibonacci cubes are induced subgraphs of
hypercubes and belong to the class of partial cubes. Because of their recursive structure, many
graph parameters of Fibonacci cubes can be derived using induction, making them attractive
objects for theoretical investigation.
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First Three Fibonacci Cubes (Illustrative Diagrams):
Below we list the first three Fibonacci cubes using simple schematic diagrams. Vertices are labeled
by valid binary strings.

I I | EX
0 1 00 ——01——10 001

|
000 — 010 —— 101

|
100

These small cases illustrate how the graphs grow while maintaining the no-consecutive-one’s
constraint. The difference from full hypercubes becomes increasingly pronounced as dimension
increases.

Structural Properties:

Fibonacci cubes possess several important graph-theoretic properties. They are bipartite graphs
because vertices can be partitioned according to the parity of the number of ones in the binary
labels. They are also median graphs and partial cubes, meaning distances in the graph correspond
to Hamming distances restricted by the Fibonacci condition. The diameter of I, equals n, while
the maximum degree is bounded by n. Compared with hypercubes, Fibonacci cubes are sparser
but retain relatively small diameters, which makes them efficient for communication networks.
Another notable feature is the existence of Hamiltonian paths for all dimensions and Hamiltonian
cycles for most even dimensions. These properties are valuable in routing and network traversal
algorithms.

Applications:

Fibonacci cubes were originally motivated by applications in parallel and distributed computing.
Network designers prefer topologies that minimize the number of connections while preserving
short communication paths. Fibonacci cubes provide a favorable balance between connectivity and
sparsity. In chemical graph theory, Fibonacci cubes appear as resonance graphs of certain
benzenoid hydrocarbons. Their recursive nature also makes them useful in algorithm design,
coding theory, and combinatorial optimization. More recently, researchers have investigated
Fibonacci cubes in the context of network reliability, fault tolerance, and spectral graph theory.
Their mathematical richness continues to generate new applications.

Modern Developments:

Current research on Fibonacci cubes includes generalized Fibonacci cubes, Lucas cubes, and
Fibonacci-run graphs. Scholars are particularly interested in graph energy, eigenvalue
distributions, and embedding problems. The concept of Fibonacci dimension measures the smallest
Fibonacci cube into which a given graph embeds isometrically. This area connects Fibonacci cubes
with metric graph theory and geometric representations of networks. Ongoing work also explores
weighted variants, dynamic routing algorithms, and connections with molecular graphs. These
developments indicate that Fibonacci cubes remain an active and evolving research topic.
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Future Research Directions:

Several open problems remain in the study of Fibonacci cubes. Determining tight bounds for
spectral radius and graph energy in higher dimensions is an important challenge. Efficient labeling
schemes and quantum network implementations also present promising research avenues. Another
direction involves identifying molecular structures whose resonance graphs are isomorphic to
Fibonacci cubes. Such work would strengthen the bridge between discrete mathematics and
chemical graph theory. With the growth of large-scale distributed systems, Fibonacci cubes may
play an increasingly important role in designing efficient and fault-tolerant network architectures.

Conclusion:

The Tribonacci sequence and Fibonacci cubes collectively highlight the far-reaching power of
recursive reasoning in discrete mathematics. Originating from classical Fibonacci ideas and early
number puzzles, these structures demonstrate how simple recurrence rules can evolve into rich
mathematical frameworks with strong theoretical and practical relevance. Their development
reveals a clear continuity between number theory and graph theory, particularly through the
recursive construction and elegant combinatorial behavior of Fibonacci cubes. Beyond their
mathematical appeal, these models have found meaningful applications in network design,
algorithm analysis, and chemical graph theory. As research in discrete structures and graph spectra
continues to expand, Fibonacci-based frameworks and their higher-order extensions are likely to
remain important tools for both theoretical exploration and applied investigations.

References:

1. L. Fibonacci, Liber Abaci, Pisa, 1202.

2. L. E. Dickson, History of the Theory of Numbers, Vol. 1, Chelsea Publishing, 1952.

3. D. E. Knuth, The Art of Computer Programming, Vol. 1, Addison-Wesley, 1997.

4. R. L. Graham, D. E. Knuth, and O. Patashnik, Concrete Mathematics, Addison-Wesley, 1994.
5. T. Koshy, Fibonacci and Lucas Numbers with Applications, Wiley-Interscience, 2001.

6. S. Vajda, Fibonacci and Lucas Numbers, and the Golden Section, Dover Publications, 2008.
7. H. Prodinger, “Higher-order Fibonacci sequences,” Fibonacci Quarterly, 2003.

8. F. Harary, Graph Theory, Addison—-Wesley, 1969.

9. W. J. Hsu, “Fibonacci cubes—A new interconnection topology,” IEEE Transactions on
Parallel and Distributed Systems, 1993.

10. S. Klavzar, “Topics in Fibonacci cubes,” Discrete Mathematics, 2005.

11. 1. Gutman, “The energy of a graph,” Berichte der Mathematisch-Statistischen Sektion im
Forschungszentrum Graz, 2001.

12. W. Imrich and S. Klavzar, Product Graphs: Structure and Recognition, Wiley, 2000.

13. D. B. West, Introduction to Graph Theory, Prentice Hall, 2001.

14. E. Estrada, The Structure of Complex Networks, Oxford University Press, 2011.

15. R. Hammack, W. Imrich, and S. Klavzar, Handbook of Product Graphs, 2nd ed., CRC Press,
2011.

16. M. Munarini, “Lucas cubes and related graphs,” Discrete Mathematics, 2001.

17. A. Day and A. Tripathi, “Hypercubes and Fibonacci cubes,” Information Processing Letters,
1992.

18. N. Biggs, Algebraic Graph Theory, Cambridge University Press, 1993.

19. R. Diestel, Graph Theory, Springer, 2005.

www.ijamrsd.com | Journal of Advanced Multidisciplinary Research | [499]
Studies and Development



-

ijamr&d.com LS ISSN: 2583-6404

Journal of Advanced Multidisciplinary Research

»

Studies and Development

Peer Reviewed Referred Journal Bi-monthly Open Access

E

ROLE OF INFORMATION AND COMMUNICATION TECHNOLOGY IN
PROMOTING THE PROFESSIONAL EXCELLENCE IN EDUCATIONAL
INSTITUTIONS

Dr. Pragalbh Shashi Kumar Jha!, Mr. Rahul Pandey?
1 Core Faculty, B.F.M. Dept. M. L. Dahanukar College of Commerce, Vile Parle (E), Mumbai.
Email: pragalbhj@mldc.edu.in
2 Core Faculty, B.B.1. Dept. M. L. Dahanukar College of Commerce, Vile Parle (E), Mumbai.
Email: rahulp@mldc.edu.in

Abstract

In the current era of technological advancement, Information and Communication Technology
(ICT) plays a pivotal role in enhancing professional excellence within educational institutions. The
integration of ICT into teaching and learning processes offers multifaceted benefits, from
improving the quality and effectiveness of education to familiarizing students with essential
technological skills needed for future employment. ICT provides a wealth of resources that
enhance teaching methods and learning capabilities, including the use of multimedia technologies
for communication and project presentation. The internet serves as a reliable and up-to-date source
of information, facilitating expansive learning opportunities. Moreover, ICT has significantly
impacted the education of disabled children, offering specialized software and techniques that
accommodate their learning needs. The implementation of ICT also addresses the challenge of
personalization and precision in education, necessitating continuous learning and training for
educators to adapt and excel. Despite its many advantages, the awareness and accessibility of ICT-
based education remain limited in India's rural and economically disadvantaged areas. The high
cost of new devices often restricts access, underscoring the need for public and private initiatives
to bridge this gap. Efforts to provide ICT resources to underprivileged students are essential, as
these students stand to benefit the most from enhanced educational opportunities. Effective
policies and investments are crucial to ensure that all students can access and benefit from ICT,
thus promoting professional excellence and equitable education.

Keywords: Information, Communication, Technology, Digitalization, Professional Excellence,
Globalization.
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Introduction

We cannot negate that educational institutions have been facing image problem. Majority of the
people working in the educational institute lack knowledge of computer. By and large almost all
the educational institutions in India have been facing the same problem. Since we live in the age
of information and communication, where we find sincere efforts for building a superhighway for
communication. The increasing instrumentality of information cannot be underestimated.
Information Communication Technology has become an integral part of every sphere of life.
Growth of ICT has become very fast in the previous decades. With the development of new
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communication technologies such as satellite television broadcasting mobile communications,
smart phone, computers, Internet, laptop, netbook tablets etc., have sparked of optimism about
their potential to harness educational development in India. Today, technology implementations
may reach across campuses, institutions, departments, offices and other workplaces and often
require the integration of systems involving both academic and business units. Introducing new
information technologies into education and exploring the new horizon for using the various
technologies for more effective instruction and delivery

Significance of ICT in Education

With the increasing sophistication in technology, we find multifaceted application of online
devices and the credibility for the same goes to the new developments in the field of information
and communication technology. There are two equally important reasons for integrating. 1T in
teaching. Pupils must become familiar with the use of IT. since all jobs in the society of the future
will be dependent on it and IT must be used in teaching in order to improve its quality and make
it more effective.

Access to a Variety of Learning Resources

ICT aids plenty of resources to enhance the teaching skills and learning ability. With the help of
ICT now it is easy to provide audio-visual education. The learning resources are being widened.
Now with this vivid and vast technique as part of the ICT curriculum, learners are encouraged to
regard computers as tools to be used in all aspects of their studies. In particular they need to make
use of the new multimedia technologies to communicate ideas describe projects and order
information in their work.

Quick Information

ICT has provided immediacy to education. Now in the year of computers and web networks the
pace of imparting knowledge is very fast and one can be educated anywhere at any time.

e Comfortable Leaning- Now in the year of computers and web networks the pace of imparting
knowledge is very-very fast and one can be educated .One can study whenever he wills irrespective
of time and place.

e Collaborative Learning- Now ICT has made it easy, to study as well as teach in groups or in
clusters. With online we can be united together to do the desired task. Efficient postal systems, the
telephone (fixed and mobile) and various recording and playback systems based on computer
technology all have a part to play in educational broadcasting. The Internet and its websites are
now familiar to many children in the developed countries and among educationalists.

Authentic Information

The information and data which are available on the net is purely correct and up- to-date. Internet,
a collection of computer networks that operate to common standards and enable the computers and
the programs they run to communicate directly provides true and correct information.

Online Library
Internet supports thousands of different kinds of operational and experimental services one of
which is online library. We can get plenty of data on this online library.
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Better Access to Children with Disabilities

IT has brought drastic changes in the life of disabled children. IT provides various software and
techniques to educate these poor people. Unless provided early with special training, people
profoundly deaf from birth are incapable of learning to speak. Deifies from birth causes severe
sensory deprivation, which can seriously affect a person's intellectual capacity or ability to learn.
Thus, ICT is the best way of providing quality education to this neglected segment of the society.

Need of ICT in Education

Over the yester decades, technology has completely transformed our lives in all possible ways.
India a successful ICT powered nation, has always laid a lot of accents on the use of ICT, not only
for good governance but also in diverse sectors of the economy such as health, agriculture and
education etc. Education undoubtedly is one of the most important investments in building human
capital in a country and a medium that not only sculpts good literate citizens but also makes a
nation technologically innovative, thus paving a path to economic growth in India, many
programmes and schemes such as free and compulsory primary education, Education for All
Movement (Sarva Shiksha Abhiyan), National Literacy Mission etc., have been launched by the
government to improve the education system. In the yester years, there has been a groundswell of
interest in how ICT has been deployed in the education sector. One of the most vital contributions
of ICT in the field of education is easy access to learning resources. With the help of ICT, Students
can now browse through e-books, sample examination papers, previous year papers etc, and can
also have an easy access to resource persons, mentors, experts, researchers, professionals, and
peers all over the world.

Anytime-anywhere, one of the most distinctive features of ICT is its ability to transcend time and
space. Keeping this module in mind, ICT has made asynchronous learning (digital learning)
possible. One can now use online course study material, at any hour of the day. ICT based
educational delivery (broadcast of educational programmers over radio and television) also
dispenses with the need for all learners and the instructor to be one physical location. ICT has acted
as a perfect motivating tool as well since using it as a media to teach includes usage of videos
television and multimedia computer software that combine text sound and colour. This allows the
students to get more engaged in the learning process. Indian society is now effectively competing
with the global economy. Unfortunately. Indian educational institutions cannot cope with the
global demand for new skills, due to limited institutional provisions. Higher educational
institutions in India should facilitate lifelong learning for competing in the global economy. In
modern age, functional literates are those who can learn, un-learn and re-learn in a given situation.
Nowadays technologies are also available for provisioning of learn, un-learn and re-learn. In this
situation, there should be flexibility in the curricula, not a fixed syllabus. Indian higher educational
and technical institutions should attract foreign students for capital devilment.

India actively promotes the use of ICTs in education. Today, the country’s decision-makers, at
both the central and state levels, have chosen to explore the use of newer computer and internet —
based ICTs for education along with broadcast ICTs and have been promoting the use of open and
distance learning for both the formal and non- formal education sectors. The launch of a dedicated
broadcast education satellite, EDUSAT with capacity for specialized educational channels and up
to 5,000 FM community broadcasting stations for use by educational institutions. This
infrastructure will be available to all sectors of education, but primarily TO publicly funded and
implementing agencies that will be responsible for transmission and programming for their
defined audiences.
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There has been a dramatic shift form the 2000s to the present day in terms of access to technology
by the population in general. Technologies like Wireless in Local Loop (WLL) and Very Small
Aperture Terminal (VSATS) are being used for internet and intranet purposes. The current annual
rate of growth in the telephone sector is at 48 percent for mobile telephony. Radio has a penetration
of 100 percent in the country while satellite and terrestrial television cover nearly 80 percent of
the country. Fortunately, the ICT as a tool in education is available to us at this juncture and we
wish to fully utilize it to enhance the current enrolment rate in higher education from 10% at
present to 15% by the end of the 11" plan period. A budget allocation of Rs.502 crores has been
made in 2008-09 for the National Mission on Education through ICT. Under this mission, a proper
balance between content generation, research in critical areas relating to imparting of education
and connectivity for integrating our knowledge with the advancements in other countries is to be
attempted. This mission seeks to support such initiatives and build upon the synergies between
various efforts by adopting a holistic approach. It is obvious that emphasis on ICT is a crying need
as it acts as a multiplier for capacity building efforts of educational institutions without
compromising the quality. The mission is also necessary to sustain a high growth rate of our
economy through the capacity building and knowledge empowerment of the people and for
promoting new upcoming multi-disciplinary fields of knowledge.

Changing Role of a Teachers in ICT Age
The role of professional teacher has totally changed to the present age of ICT. An attempt has
been made to identify the changing role of a professional teacher in three different ways:

Personalization

Education in the 20" century, heir to industrialization and massification, with its consequent
increase in the diversity of the inside of classrooms has inevitably had to consider students in terms
of an average of skills over which the same contents are allocated, with the same strategies and at
the same rate. This system assumes that most students will be able to adapt to this average delivery
and that the acceptable price to pay is that some gifted students (with greater stimuli, better context,
superior conditions) will become somewhat bored and at the other extreme will fail to meet these
standards.

Recent research provided by neuroscience and developmental psychology, and the daily
experience of hundreds of thousands of educators, accounts for why each student is different:
different interests, conditions, personality traits, strategies for creating or acquiring knowledge,
learning rates, etc. The one size fits-all fantasy is no longer considered valid for school systems.
Society and students themselves are demanding a different kind of education which is able to
recognize, take on, appreciate and capitalize on this diversity, rather than ignore it.

Current development of ICT allows us to imagine, for the first time since education reforms
significantly broaden the coverage of school systems that education is at the same time massive
and personalized. Development of new pedagogical models that make it possible to create tailor
made strategies for each student, his/her abilities and interests (facilitating its connection with
curricular learning objectives and the needs of the knowledge society, offering personalized
itineraries) translates into new opportunities for knowledge, motivation and learning. There are no
reasons for us to forsake high expectations regarding the achievements of all students if we can
develop an appropriate strategy for each one.
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Precision

Precision deals with correct access and use of available data and information for the purpose of
developing appropriate strategies. In this sense, precision is an essential requirement upon which
educators must insist in order to make development of personalized learning strategies possible.
Without up-to-date, secure, timely, and accessible information, development of personalized
education in not possible.

This requires not only efficient data gathering systems (already hard to find nowadays), but
primarily a way to access data that will facilitate action and decision making and the role of
educators. In this context, precision implies knowing the traits and circumstances of each student
offering options for clear, enduring feedback to everyone involved, and providing specific options
for dealing with potential difficulties. Only with this level of precision it is possible to generate
continuous learning dynamics based on the rationale of knowing the current situation, the desired
situation, and the most effective path (for this student in this context) to take form the former to
the latter. Again, current development of ICT helps enormously to facilitate the precise work of
educators involving the learning experiences of each student by devising tools and applications
that strengthen the educator’s role of manager of his/her students learning processes. The key
challenge along these lines is, precisely, to negotiate the way in which knowledge (of students and
their learning results) connects with new strategies and methodologies. Thus, the role of educators
will inevitably be different, but also necessary in a different sense: there is no room for discourse
suggesting that teachers and schools will no longer be necessary.

Learning

The challenge of personalization and precision, then, demands a new role for educators beyond
new initial training to deliver new teachers to schools. It requires constat practice of new teachers
aimed at continuous learning and training: educators must become learners of the processes that
manage in schools every day. This does not advocate behaviour in which teachers have not been
engaged previously. Educators are always being challenged to change and learn by their context.
What is needed is for the focus to be on pedagogical practices geared toward the learning of each
student, in a process necessarily imparted in service, and as such requires much more teamwork,
with peers, to detect and reinforce effective teaching practices. The impact on learning of many
education reforms has been limited, due precisely to the difficulty of changing teaching practices.
Thus it is essential to consider new models for teacher training and professional learning that better
adapt to the context of massive and personalized education. We believe that this is more feasible
to achieve through deliberate, ongoing continuous learning that can be found in the everyday
practices of educators, and not by following traditional training strategies.

Challenges

Undoubtedly ICT based education is much beneficial and it meets the present demand of the
society but even today major population of India is quite unaware of it. The poorest children’s in
India have limited access to education, and to make matters even worse, those who do attend school
receive low quality education. Even though the prices of new devices continue to be unaffordable
for most Indian families, the new context provides an opportunity for the State, through
development of new public policies, or on a lesser scale, private organizations, to invest in
providing access to new technology for poor students. Therefore, the poorest children are both the
logical beneficiaries of this initiative (students from families with more resources will most likely
have access to other technologies as well) and, from the point of view of education policy, those
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who require special care to draw them to school, make sure that they stay enrolled, and provide
attractive strategies to improve their learning experiences. The second question is for what reason.
What is the aim behind efforts to incorporate ICT into education systems? Reference has been
made to many concepts in designs for plans developed in the region to date, all of which are
enormously relevant: inclusion, inequality, poverty, access, integration, competitiveness, work,
social or technological gap, segregation, connectivity, equal opportunities, productivity, use
models, participation, etc.

We understand that investment in initiatives to use ICT in education is directly related to efforts
toward offering quality education to students. This means potential improvement in their learning
experiences, both in terms of contents proposed for national curriculums and in terms of
development of competencies and skills essential to performance in the knowledge society. At the
end of the day and as part of an ongoing process of innovation and evaluation, the test that ICT
must pass in education will be: how they help education provide better and more complete learning
experiences that are better connected to the needs of the society into which ICTs are introduced.
However, access to ICTs is still limited because of physical infrastructure constraints such as lack
of electricity, poor maintenance of telephone lines and distance from the kiosk or cybercafé
economic constraints such as extreme poverty; educational limitations such as illiteracy and the
lack of relevant content in the local language; and social constraints of gender, class, community
and caste. Data are not readily available to indicate the extent to which social constraints limit
access to technology. A fundamental challenge is facing the development of Multimedia Teaching
and Learning (MTL) material, namely how to ensure that a suitable level of quality is being
maintained. Computer — based and web-based multimedia content ware is itself dynamic. Built of
bits and bytes, using software development tools that combine, in some cases, the power to create
with the simplicity of use. While developing educational multimedia resources, it is important to
take into account objectives at the level of the individual learner, the school and the state. Each
has different characteristics, expectations and needs and the means to fulfil them are all
interrelated. For this reason, development of learning resources is linked, strategically, with
processes of educational reform and the transformation of teaching and learning.

What are the methods of skilling and re-skilling educators to adopt changing faces of technology?
How can educators be guided on effective use of these new tools that focus on learning activities,
rather than content delivery or general learner management? How to build buy-in and ownership
among educators and motivate them to spearhead the ICT- based education process? How to build
e-Learning professionalism among educators these key factors explain the best strategies for
facilitating the educator seamless progress from the traditional role of an instructor to the new role
of a facilitator of learning. Challenges are manifold. Starting from inadequate basic amenities in
schools (such as classroom, teacher and blackboard), then basic ICT infrastructure in schools (such
as ICT equipment’s, hard ware, software, digital literacy among teachers) and lastly ICT- enabled
environment (such as quality content. ICT-enabled curricula, interactive learning environment).
Amongst the three phases of e-Education. Digital literacy is positioned in the first phase, which is
still not achieved in the country at large. This phase establishes a baseline for startup content
creation and content sharing to communicate one to many are placed in the second phase.
Interactive and collaborative content creation can be placed in phase three. Phase three is the high
end of e-education that helps an ordinary student to become a creative smart and intelligent kid.
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Recapitulation

Notwithstanding the significance of information and communication technology in the institutions
of learning is of utmost importance. The introduction of ICT into education systems is an inevitable
phenomenon occurring at a very accelerated pace. It is rater hard to image that in a few short years
every student, from a very young age, will have a very robust relationship of intensive access and
use of digital media through mobile devices that they will carry with them all day long, every day,
even at school. In the context of society where ICT enjoys a growing presence in the professional
world and in leisure, this essentially represents an immense educational opportunity, if the school
systems, schools, and educators reformulate their tasks to capitalize on ICT potential. Education
systems have proven to adapt, sooner or later, to the demands of society. Institutions in India face
a serious problem of resource crunch. The prevailing conditions make it essential that the
government and policy makers pave avenues for the promotion of communications and
information technology in promoting the professional excellence in educational institutions. We
cannot keep educational institutions in isolation. Communication and information technology
became instrumental in motivating and promoting the educational institutions particularly in the
present materialistic age.
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Abstract

Innovation and technology-driven startups have become central to modern economic systems by
fostering productivity, employment generation, and structural transformation. The increasing
convergence of digital technologies, entrepreneurial orientation, and innovation ecosystems has
enabled startups to disrupt traditional industries and create new markets. This paper provides a
comprehensive review of literature on innovation and technology-driven startups, examining the
role of technological innovation, knowledge management, digital business models, ecosystem
support, and policy frameworks. Using a systematic review of peer-reviewed studies, the paper
synthesizes key success factors, challenges, and emerging trends shaping technology-based
entrepreneurial ventures. The findings highlight that innovation capability, absorptive capacity,
access to finance, and institutional support are critical determinants of startup sustainability and
growth. The study contributes to entrepreneurship and innovation literature by offering an
integrated conceptual understanding and identifying directions for future research and policy
interventions.

Keywords: Technology-Driven Startups, Innovation, Digital Entrepreneurship, Startup
Ecosystem, Knowledge Management.
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1. Introduction

In recent decades, innovation and technology-driven startups have emerged as powerful engines
of economic growth and competitiveness across developed and emerging economies. These
startups leverage advanced technologies such as artificial intelligence (Al), big data analytics,
blockchain, and the Internet of Things (loT) to deliver innovative products and services, disrupt
existing markets, and redefine business models (Autio et al., 2018). Unlike traditional small
businesses, technology-driven startups are characterized by scalability, innovation intensity, and
high growth potential.

The global startup ecosystem has expanded significantly due to digitalization, reduced entry
barriers, and increased access to venture capital. Governments and policymakers increasingly
recognize startups as vehicles for employment generation, innovation diffusion, and inclusive
growth (OECD, 2022). In emerging economies such as India, technology startups play a critical
role in addressing developmental challenges while integrating local markets with global value
chains.

www.ijamrsd.com | Journal of Advanced Multidisciplinary Research | [507]
Studies and Development


mailto:sanchita_datta@yahoo.com
mailto:renu.harikhandelwal@gmail.com

JAMRSD | Volume No.: 05, Special Issue No.: 01, 2026 | ISSN: 2583-6404

Methodolgy

Despite their importance, technology-driven startups face substantial uncertainty, high failure
rates, and resource constraints. Understanding the innovation processes, enabling factors, and
ecosystem dynamics that support startup success remains a key concern for researchers and
practitioners. This paper aims to analyze existing literature on innovation and technology-driven
startups and synthesize insights on their drivers, challenges, and outcomes.

The objectives of this paper are to:

1. Examine the role of innovation and technology in startup formation and growth.
2. ldentify critical success factors influencing technology-driven startups.

3. Analyze the role of ecosystems and policy support.

4. Suggest future research directions in the domain of technology entrepreneurship.

2. Conceptual Background and Literature Review

2.1 Technology-Driven Startups

Technology-driven startups are entrepreneurial ventures whose core value proposition is based on
technological innovation and knowledge-intensive processes (Colombo & Piva, 2012). These
startups typically operate in sectors such as information technology, biotechnology, fintech, and
clean energy. Their competitive advantage lies in intellectual capital, innovative capabilities, and
speed of execution.

Prior studies suggest that technology startups differ from conventional enterprises in terms of risk
profile, financing needs, and innovation orientation (Ries, 2011). Their success is often contingent
upon continuous innovation and rapid adaptation to technological change.

2.2 Innovation as a Strategic Resource

Innovation is widely recognized as a fundamental driver of firm performance and competitiveness.
Schumpeter’s theory of creative destruction emphasizes the role of entrepreneurs in introducing
new combinations that disrupt existing markets (Schumpeter, 1934). For startups, innovation may
take the form of product innovation, process innovation, business model innovation, or
organizational innovation.

Empirical evidence indicates that startups with strong innovation capabilities exhibit higher
survival rates and growth performance (Coad et al., 2016). Innovation enables startups to
differentiate themselves, capture niche markets, and achieve scalability.

2.3 Knowledge Management and Learning

Knowledge management plays a critical role in fostering innovation within startups. The ability to
acquire, assimilate, and apply knowledge—often referred to as absorptive capacity—is essential
for technology-based ventures (Cohen & Levinthal, 1990). Startups rely heavily on tacit
knowledge embedded in founders and teams, making learning and collaboration crucial.

Studies highlight that knowledge sharing, learning orientation, and experimentation enhance
innovation outcomes and reduce uncertainty in startup environments (Zahra et al., 2006).

3. Digital Technologies and Startup Innovation

The proliferation of digital technologies has transformed entrepreneurial processes and reduced
barriers to entry. Digital platforms enable startups to reach global markets, experiment rapidly,
and scale operations at relatively low cost (Nambisan, 2017).

Artificial intelligence and data analytics enhance decision-making, customer insights, and
operational efficiency. Blockchain technology enables trust-based transactions, particularly in
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fintech and supply chain applications. Cloud computing facilitates resource flexibility and cost
efficiency, allowing startups to focus on core innovation activities.

Digital innovation also supports the emergence of platform-based and ecosystem-driven business
models, where value is co-created with users, partners, and developers (Parker et al., 2016).
However, rapid technological change also increases competitive pressure and demands continuous
upgrading of skills and capabilities.

4. Critical Success Factors for Technology-Driven Startups

Literature identifies several factors that influence the success and sustainability of technology-
driven startups:

4.1 Entrepreneurial and Human Capital

Entrepreneurial and human capital constitute the foundational assets of technology-driven startups.
Entrepreneurial capital refers to the founders’ vision, risk-taking ability, leadership skills, and
strategic decision-making, while human capital encompasses the education, experience, skills, and
competencies of the startup team (Unger et al., 2011).

Founders with prior industry experience and technical expertise are better equipped to recognize
market opportunities, manage uncertainty, and mobilize resources effectively. Empirical studies
suggest that startups led by entrepreneurs with higher levels of education and prior entrepreneurial
exposure exhibit superior innovation outcomes and growth trajectories (Colombo & Grilli, 2005).
In technology-intensive sectors, technical competence enhances credibility with investors and
partners, reducing information asymmetry.

Human capital diversity within startup teams also plays a critical role. Teams that combine
technical, managerial, and marketing skills demonstrate stronger problem-solving capabilities and
adaptability. Such diversity supports knowledge recombination, which is essential for innovation
and new product development (Beckman et al., 2007). Moreover, learning orientation and
continuous skill development enable startups to cope with rapid technological change and evolving
market demands.

In emerging economies, human capital constraints—such as skill shortages and limited
entrepreneurial training—pose significant challenges. Consequently, policies promoting
entrepreneurship education, mentorship, and skill development are crucial for strengthening
startup performance.

4.2 Access to Finance

Access to finance is a critical enabler of technology startup formation and growth, given the high
upfront costs, uncertain returns, and extended gestation periods associated with innovation-based
ventures. Unlike traditional firms, technology startups often lack tangible assets, making external
financing both essential and challenging (Kortum & Lerner, 2000).

Venture capital, angel investment, crowdfunding, and government grants play pivotal roles in
funding innovation activities, scaling operations, and facilitating market entry. Research shows
that venture capital not only provides financial resources but also strategic guidance, governance
support, and access to networks, thereby enhancing startup survival and innovation performance
(Chemmanur et al., 2014).

However, financial constraints remain a major cause of startup failure, particularly in early stages.
Information asymmetry between entrepreneurs and investors often limits funding availability,
especially in developing economies. Startups with strong intellectual property, clear business
models, and credible founding teams are more likely to attract investment.
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Government intervention through startup funding schemes, innovation grants, and credit
guarantees has been shown to mitigate financing gaps and encourage entrepreneurial activity.
Nevertheless, excessive dependence on external funding without viable revenue models may
increase financial vulnerability, highlighting the need for balanced financial strategies.

4.3 Innovation Capability and R&D

Innovation capability refers to a startup’s ability to continuously generate, adopt, and implement
new ideas, products, and processes. For technology-driven startups, innovation is not a one-time
activity but an ongoing process embedded in organizational routines and strategic orientation
(Schumpeter, 1934).

Investment in research and development (R&D) strengthens technological capabilities and
enhances absorptive capacity—the ability to recognize, assimilate, and apply external knowledge
(Cohen & Levinthal, 1990). Empirical evidence suggests that startups with systematic R&D efforts
demonstrate higher innovation output, improved product quality, and greater market
differentiation (Hall et al., 2010).

Innovation capability is further enhanced through collaboration with universities, research
institutions, and industry partners. Open innovation practices enable startups to leverage external
knowledge while reducing costs and risks associated with in-house R&D (Chesbrough, 2003).
Digital tools and agile methodologies also facilitate rapid experimentation and iterative learning.
However, excessive focus on technology without market validation may lead to innovation failure.
Successful startups balance technological excellence with customer-centric innovation, ensuring
that R&D efforts translate into commercially viable solutions.

4.4 Market Orientation and Scalability

Market orientation refers to a startup’s ability to understand customer needs, monitor competitors,
and respond effectively to market signals. For technology-driven startups, achieving product—
market fit is a critical milestone that determines survival and growth (Ries, 2011).
Customer-centric approaches enable startups to align innovation with real market demand,
reducing failure risk. Empirical studies show that market-oriented startups are more likely to
develop successful products, build customer loyalty, and sustain competitive advantage (Narver &
Slater, 1990).

Scalability is another defining characteristic of technology startups. Scalable business models
allow firms to expand operations and revenues without proportional increases in costs. Digital
platforms, software-based solutions, and network effects significantly enhance scalability potential
(Parker etal., 2016).

Internationalization and global market access further amplify scalability. Startups leveraging
digital channels can enter global markets rapidly, overcoming traditional geographic constraints.
However, scalability also introduces challenges related to operational complexity, regulatory
compliance, and quality control, requiring robust strategic planning and governance structures.

5. Startup Ecosystems and Policy Support

Startup ecosystems refer to the interconnected network of institutions, individuals, and resources
that collectively support the creation, growth, and sustainability of entrepreneurial ventures. These
ecosystems comprise entrepreneurs, investors, universities, incubators, accelerators, corporations,
government agencies, and regulatory bodies operating within a specific geographic or virtual space
(Isenberg, 2011). For technology-driven startups, robust ecosystems and supportive policy
frameworks are essential in reducing uncertainty, facilitating innovation, and enhancing
scalability.
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5.1 Components of Startup Ecosystems

A well-functioning startup ecosystem is characterized by the availability of financial capital,
human capital, technological infrastructure, knowledge institutions, and supportive cultural norms.
Universities and research institutions play a pivotal role by generating knowledge, fostering
innovation, and supplying skilled talent. Incubators and accelerators provide mentorship,
infrastructure, networking opportunities, and early-stage funding, significantly improving startup
survival rates (Cohen et al., 2019).

Investors—including venture capitalists, angel investors, and corporate venture arms—supply not
only financial resources but also strategic guidance and market access. Corporate participation
through partnerships and open innovation initiatives allows startups to integrate into value chains
and access global markets. Social capital, trust, and collaboration among ecosystem actors further
enhance knowledge spilloversand entrepreneurial learning.

5.2 Role of Policy and Institutional Support

Government policy plays a central role in shaping startup ecosystems by establishing regulatory
frameworks, providing financial incentives, and investing in innovation infrastructure. Policies
related to ease of doing business, intellectual property protection, taxation, and labor regulations
significantly influence entrepreneurial activity (OECD, 2022).

Governments support technology startups through direct interventions such as innovation grants,
seed funding, tax incentives, and public procurement programs. Indirect support mechanisms
include the development of science parks, innovation clusters, and digital infrastructure. Empirical
studies indicate that such policy interventions stimulate startup formation, innovation output, and
regional economic development (Audretsch et al., 2020).

In developing and emerging economies, policy support is particularly important in addressing
institutional voids, financing constraints, and skill gaps. Startup-friendly regulations reduce entry
barriers and encourage risk-taking, while public—private partnerships enhance ecosystem
effectiveness.

5.3 Startup Ecosystems in Emerging Economies: The Indian Context

India has emerged as one of the world’s largest startup ecosystems, driven by digitalization, a
young talent pool, and proactive government policies. Initiatives such as Startup India, Digital
India, Make in India, and Atal Innovation Mission have strengthened the entrepreneurial
environment by improving access to funding, mentorship, and infrastructure (Government of
India, 2023).

The establishment of technology parks, incubation centers within universities, and innovation labs
has facilitated industry—academia collaboration. Regulatory reforms, including simplified
compliance procedures and intellectual property support, have further enhanced the startup
climate. However, challenges persist in terms of regional disparities, access to late-stage funding,
and regulatory complexity.

5.4 Ecosystem Challenges and Policy Limitations

Despite their benefits, startup ecosystems face several limitations. Fragmentation, unequal access
to resources, and over-concentration in metropolitan regions may restrict inclusive growth.
Excessive regulatory intervention or policy inconsistency can also distort market dynamics and
discourage private investment.

Moreover, policy-driven ecosystems may risk dependency on subsidies if not aligned with market-
based mechanisms. Effective policy design requires continuous evaluation, stakeholder
engagement, and flexibility to adapt to technological and market changes.
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5.5 Implications for Sustainable and Inclusive Growth

Strong startup ecosystems supported by coherent policy frameworks contribute not only to
economic growth but also to social innovation and sustainability. Technology-driven startups can
address societal challenges related to healthcare, education, energy, and financial inclusion.
Policymakers must therefore balance innovation promotion with ethical considerations, data
protection, and environmental sustainability.

6. Challenges Faced by Technology-Driven Startups

1. High Uncertainty and Market Volatility

Technology-driven startups operate in environments characterized by rapid technological change,
evolving customer preferences, and intense competition. Unlike established firms, startups often
lack historical data and stable revenue streams, making strategic decision-making highly uncertain.
Market volatility further exacerbates this uncertainty by influencing demand patterns, investment
flows, and competitive dynamics.

Uncertainty arises from several sources, including technological feasibility, market acceptance,
regulatory shifts, and competitor behavior. Disruptive technologies may become obsolete quickly,
forcing startups to continuously innovate and pivot their business models. Economic fluctuations
and global crises can significantly affect funding availability and consumer spending, increasing
the risk of failure.

To manage uncertainty, startups frequently adopt lean and agile methodologies, emphasizing
experimentation, rapid prototyping, and iterative learning. However, excessive uncertainty may
lead to strategic drift, resource misallocation, and founder burnout, underscoring the importance
of adaptive leadership and risk management.

2. Talent Acquisition and Retention

Human capital is a critical resource for technology-driven startups, yet attracting and retaining
skilled professionals remains a major challenge. Startups compete with established firms and
multinational corporations that offer higher salaries, job security, and well-defined career paths.
This competition is particularly intense for roles requiring advanced technical skills such as
software development, data science, and cybersecurity.

Retention is equally challenging due to long working hours, high performance pressure, and
uncertainty about startup survival. High employee turnover disrupts knowledge continuity, delays
innovation, and increases recruitment and training costs. Furthermore, startups often rely on small,
highly interdependent teams, making the loss of key personnel particularly damaging.

To address these challenges, startups increasingly rely on non-monetary incentives such as
employee stock ownership plans (ESOPs), flexible work arrangements, learning opportunities, and
purpose-driven organizational cultures. Nevertheless, sustaining talent engagement over the long
term remains a persistent concern.

3. Regulatory and Compliance Barriers

Regulatory and compliance challenges significantly influence the operational environment of
technology startups. Complex legal frameworks related to business registration, taxation, labor
laws, intellectual property, and sector-specific regulations impose compliance costs that startups
may struggle to manage. Regulatory uncertainty further increases risk, particularly in emerging
and highly regulated sectors such as fintech, health technology, and edtech.

In many countries, startups face frequent regulatory changes and inconsistent enforcement,
creating ambiguity and compliance burdens. Cross-border operations introduce additional
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complexities, including differing legal standards, data localization requirements, and licensing
procedures.

While regulatory frameworks aim to protect consumers and ensure market integrity, excessive or
poorly designed regulations can stifle innovation and deter entrepreneurial activity. Simplified
compliance procedures, regulatory sandboxes, and startup-friendly policies are increasingly
adopted to balance innovation with regulatory oversight.

4. Cybersecurity and Data Privacy Concerns

With increasing digitalization, technology-driven startups face growing cybersecurity and data
privacy risks. Startups often handle sensitive customer data, intellectual property, and financial
information, making them attractive targets for cyberattacks. Limited financial and technical
resources may restrict their ability to invest in robust cybersecurity infrastructure.

Data breaches can result in significant financial losses, reputational damage, and legal liabilities.
Compliance with data protection regulations such as the General Data Protection Regulation
(GDPR) or national data protection laws adds further complexity. Startups operating across
multiple jurisdictions must navigate varying data privacy standards and compliance requirements.
Proactive cybersecurity strategies, including secure system design, employee training, and regular
audits, are essential but resource-intensive. Failure to address cybersecurity risks can undermine
customer trust and threaten startup survival.

5. Scaling and Internationalization Difficulties

Scaling and internationalization represent both opportunities and challenges for technology-driven
startups. While digital technologies enable rapid market expansion, scaling operations requires
significant organizational, financial, and managerial capabilities. Startups often struggle to
maintain product quality, customer service, and operational efficiency during periods of rapid
growth.

Internationalization introduces additional challenges related to cultural differences, market
heterogeneity, regulatory compliance, and logistics. Adapting products and business models to
diverse markets requires localized knowledge and strategic flexibility. Resource constraints and
limited international experience further complicate global expansion efforts.

Moreover, premature scaling without a stable business model can lead to operational inefficiencies
and financial distress. Successful scaling and internationalization require careful planning, strong
leadership, and supportive ecosystem partnerships.

7. Discussion

The existing literature consistently demonstrates that innovation and technology constitute the core
competitive assets of startups, enabling them to introduce novel products, disrupt established
markets, and create economic value. Technology-driven startups leverage innovation to achieve
differentiation, scalability, and rapid market entry, thereby contributing significantly to
employment generation, productivity growth, and industrial transformation. Empirical studies
across sectors confirm that firms with strong innovation capabilities exhibit superior performance
outcomes, including higher growth rates, increased market valuation, and greater resilience in
competitive environments.

However, innovation alone is insufficient to guarantee long-term startup success. The literature
emphasizes that innovation must be complemented by supportive ecosystem conditions, access to
finance, and robust human capital. Startup ecosystems provide critical external resources such as
funding networks, mentorship, institutional knowledge, and market linkages that enhance the
commercialization of innovation. Without adequate ecosystem support, even technologically
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superior startups may struggle to scale or survive. Similarly, access to financial capital is essential
for sustaining research and development activities, managing operational risks, and supporting
growth strategies. Financial constraints often limit the ability of startups to transform innovative
ideas into viable market offerings.

Human capital further mediates the relationship between innovation and performance. Founders
and employees with diverse technical, managerial, and entrepreneurial competencies enhance a
startup’s ability to learn, adapt, and respond to environmental uncertainty. High-quality human
capital facilitates effective decision-making, innovation implementation, and strategic alignment
with market needs. Consequently, innovation outcomes are not solely determined by technological
inputs but are shaped by the capabilities and actions of individuals within the organization.

The interaction between startups and their external environments plays a decisive role in
determining long-term success. Institutional frameworks, regulatory regimes, cultural norms, and
market structures influence entrepreneurial behavior and innovation trajectories. Startups
embedded in supportive institutional environments benefit from reduced uncertainty, stronger
protection of intellectual property, and greater legitimacy, which collectively enhance their growth
prospects. Conversely, weak institutional contexts may hinder innovation diffusion and discourage
entrepreneurial risk-taking.

Despite extensive research on startup innovation, significant gaps remain in understanding how
institutional contexts shape innovation outcomes over time and across countries. Much of the
existing literature relies on cross-sectional data and single-country analyses, limiting
generalizability. There is a pressing need for longitudinal studies that track startups across different
stages of development to capture dynamic interactions between innovation, resources, and
institutional environments. Additionally, cross-country comparative research can provide valuable
insights into how variations in policy frameworks, ecosystem maturity, and socio-economic
conditions influence technology startup performance. Addressing these gaps will deepen
theoretical understanding and inform evidence-based policymaking aimed at fostering sustainable
and inclusive entrepreneurial ecosystems.

8. Future Research Directions

Future research should focus on:

e Longitudinal analysis of startup innovation performance

Social and sustainable innovation in technology startups

Ethical implications of Al-driven entrepreneurship

Gender and inclusivity in technology entrepreneurship
Comparative studies between developed and emerging economies

9. Conclusion

Innovation and technology-driven startups play a pivotal role in modern economies by stimulating
economic growth, enhancing industrial competitiveness, and driving societal transformation.
Through the development of new products, services, and business models, these startups contribute
to productivity improvements, employment generation, and the diffusion of advanced technologies
across sectors. Their ability to address emerging social and economic challenges further
underscores their relevance inachieving inclusive and sustainable development.

The success of such startups, however, is not determined by innovation alone. Strong innovation
capability must be supported by the effective use of digital technologies, access to skilled human
capital, adequate financial resources, and well-functioning startup ecosystems. Supportive
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ecosystems—comprising investors, incubators, academic institutions, and industry networks—
facilitate knowledge exchange, resource mobilization, and market access. In parallel, coherent and
forward-looking policy frameworks reduce regulatory barriers, encourage risk-taking, and create
an enabling environment for entrepreneurial activity.

Strengthening these interconnected dimensions enhances the sustainability and resilience of
technology-driven startups, enabling them to scale operations and compete globally. When
innovation, ecosystems, and policy support are aligned, startups can maximize their economic and
social impact, contributing meaningfully to long-term economic development and societal well-
being.
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Abstract

In the contemporary business landscape, Artificial Intelligence (Al) has emerged as a
transformative force reshaping workplace dynamics and employee productivity in the private
sector. This empirical study investigates the multifaceted impact of Al adoption on job
performance among employees working in private sector organizations within the Mumbai region.
The research scrutinizes the levels of awareness, adoption rates, perceived productivity
enhancements, and challenges associated with Al implementation across different demographic
groups and industry sectors. It delves into the factors that affect Al integration, the perceived
reliability of Al tools in enhancing job performance, and possible obstacles including skill gaps,
resistance to change, and ethical concerns. By evaluating empirical data gathered through
structured surveys and primary research, this study seeks to offer practical recommendations for
improving Al literacy, training programs, and organizational strategies that maximize the positive
impact of Al on employee performance while mitigating displacement anxieties. The findings
underscore the need for increased awareness, user-friendly Al interfaces, continuous upskilling
initiatives, and the addressing of privacy and bias issues to enhance the effectiveness of Al tools
in the workplace. Through this study, various positive and negative aspects of Al's influence on
job performance will be highlighted, contributing to a deeper understanding of human-Al
collaboration in Mumbai's thriving private sector ecosystem.
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Introduction

The rapid advancement of Artificial Intelligence (Al) technologies has fundamentally altered the
operational paradigm of businesses worldwide, and India's private sector, particularly in
metropolitan hubs like Mumbai, stands at the forefront of this transformation. Al, encompassing
machine learning, natural language processing, predictive analytics, and automation, is no longer
a futuristic concept but a present-day reality reshaping how employees work, make decisions, and
deliver results [1]. Mumbai, as India's financial and commercial capital, hosts a diverse range of
private sector organizations spanning banking and financial services (BFSI), information
technology, pharmaceuticals, manufacturing, retail, and professional services—all of which are
progressively integrating Al into their workflows [2].

Recent studies indicate that 92% of Indian knowledge workers use Al at work, with 87% of
enterprises actively deploying Al solutions, positioning India among the global leaders in
workplace Al adoption [3][4]. Evidence suggests that Al-driven tools can enhance employee
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productivity by 14% overall and by 34% among newer or lower-skilled workers, while
simultaneously reducing task completion times by approximately 23% [5][6]. However, this
technological revolution brings both opportunities and challenges. While Al augments human
capabilities by automating repetitive tasks, improving decision-making accuracy, and enabling
data-driven insights, it also raises concerns about job displacement, skill obsolescence, algorithmic
bias, and the psychological impact on employees navigating these rapid changes [7][8].

This research explores the impact of Al on job performance specifically within Mumbai's private
sector. It examines how Al adoption influences employee efficiency, decision quality,
collaboration patterns, and overall productivity. The study also investigates the moderating role of
digital literacy, organizational support, and training initiatives in determining whether Al serves
as a performance enhancer or a source of anxiety and resistance. Additionally, it addresses the
critical gap between rapid Al adoption and inadequate training programs, with 61% of
professionals reporting insufficient Al training despite widespread usage [9].

Literature Review

PwC India (2018) conducted a landmark survey titled "How Al is Reshaping Jobs in India" which
revealed that 49% of Indian organizations had implemented Al solutions and were experiencing
productivity benefits. The study found that 74% of respondents agreed that Al-driven automated
communications and alerts helped businesses become more efficient. Importantly, the survey
indicated that Al adoption in place of manual labor increased process efficiency and established
greater standardization with less variance in output [11].

ICRIER (2020) through econometric estimation established a positive and significant relationship
between Al-using firms and Total Factor Productivity (TFP) growth. The research suggested that
a unit increase in Al intensity would increase TFP growth by 0.05 percent, providing quantitative
evidence of Al's contribution to organizational performance in Indian enterprises [12].

Kong et al. (2023) investigated how trust in Al enhances both employee well-being and
supervisor-rated productivity through improved employee-Al collaboration. The study found that
this relationship was particularly strong among employees with high protean career orientations,
suggesting that individual career mindsets moderate the impact of Al on performance outcomes
[13].

Shaikh et al. (2023) demonstrated that Al adoption promotes workplace flexibility, employee
trust, and autonomy, all of which contribute positively to employee mental health, well-being, and
consequently, productivity. The research established a causal link between Al-enabled work
arrangements and enhanced employee performance metrics [14].

Stamate et al. (2021) explored how general mental ability (GMA) shapes perceptions of Al's
usefulness, which subsequently affects attitudes toward the technology and influences employee
satisfaction, fulfillment of basic psychological needs, and overall psychological health. This
research underscored the importance of individual cognitive differences in determining Al
adoption success [15].

A study on Al impact in Mumbai banking sector (2024) by researchers focusing on the Mumbai
region found that Al plays a vital role in the banking sector, with significant effects on job roles
and performance. The study, based on data from 50 respondents using convenience sampling,
concluded that Al has a major effect on careers in the investment quarter of Mumbai area, though
it also documented concerns about job reduction [16].

Genius HRTech and Digipoll (2025) conducted a survey of 1,704 professionals across sectors in
November 2025, revealing that 71% of professionals expect their roles to change over the next few
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years due to Al adoption. Critically, the study highlighted a significant gap between Al adoption
and employee training, with 67% of professionals using Al tools to automate tasks but 61%
reporting insufficient training [17].

NASSCOM Al Adoption Index (December 2025) scored India at 2.45 out of 4, with 87% of
enterprises actively using Al solutions. Sector-specific adoption rates showed BFSI at 68%,
Pharma & Healthcare at 52%, and FMCG & Retail at 43%, indicating varying levels of Al maturity
across industries [18].

Microsoft and LinkedIn (2024) released the India findings of the 2024 Work Trend Index,
revealing that 92% of knowledge workers in India use Al at work compared to the global figure
of 75%. The report indicated that 72% of Indian Al users bring their own Al tools to work
(BYOAI), demonstrating employee initiative in adopting Al even when organizational support is
limited [19].

Recent research on Al and employee performance in Indian corporates (2025) found that 68%
of employees reported higher productivity post-Al adoption, with task completion times reduced
by 23% on average. However, 32% expressed concerns about job displacement. The analysis
indicated a strong positive correlation between Al adoption and overall efficiency, moderated by
digital literacy levels [20].

A study on psychological impacts of Al-induced job displacement among Indian IT
professionals (2025) investigated how individuals psychologically experience the loss of roles
due to automation, revealing significant anxiety, stress, and career uncertainty among employees
facing Al-driven changes [21].

Research on generative Al applications in Indian private sector organizations (2025) tested
hypotheses that the adoption of generative Al has a significant positive impact on employee
productivity during digital transformation, and that employee digital literacy moderates this
relationship, strengthening the positive effects when literacy levels are higher [22].

Problem of the Study

Despite widespread Al adoptionin Mumbai's private sector, there exists limited empirical research
examining the specific impact of Al tools on employee job performance within this regional
context. While organizations are rapidly implementing Al solutions to gain competitive
advantages, the actual effects on individual employee productivity, decision quality, work
satisfaction, and performance outcomes remain inadequately documented. Furthermore, the gap
between Al deployment and employee training has created challenges including resistance to
adoption, underutilization of Al capabilities, and anxiety about job security. This study aims to
systematically assess the impact of Al on job performance among private sector employees in
Mumbai, evaluate the effectiveness of current Al training initiatives, identify barriers to successful
Al integration, and investigate demographic and sectoral variations in Al adoption and
performance outcomes. Hence, the study seeks to provide evidence-based insights that can guide
organizational policies, training programs, and change management strategies to optimize the
human-Al partnership in Mumbai's diverse private sector landscape.

Objectives

1. To study the awareness and adoption levels of Al tools among private sector employees across
various demographic factors and industry sectors in Mumbai region

2. To investigate the impact of Al adoption on employee job performance metrics including
productivity, efficiency, decision-making quality, and task completion rates
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3. To identify the benefits associated with Al integration including time savings, accuracy
improvements, and enhanced collaboration capabilities

4. To study the challenges and barriers associated with Al adoption including skill gaps,
resistance to change, job displacement concerns, and ethical issues

5. To analyze sectoral variations in Al impact on job performance across BFSI, IT,
manufacturing, retail, and professional services

6. To provide evidence-based suggestions for enhancing Al training programs, change
management strategies, and organizational policies to maximize positive performance outcomes
while mitigating displacement anxieties

Hypothesis

H1: Al adoption has a significant positive impact on job performance among private sector
employees in Mumbai region

HO: Al adoption has no significant impact on job performance among private sector employees in
Mumbai region

H1: There are significant sectoral differences in Al impact on job performance across different
private sector industries in Mumbai

HO: There are no significant sectoral differences in Al impact on job performance across different
private sector industries in Mumbai

Research Methodology

Sample Size: 100 samples have been collected through simple random sampling method from
private sector organizations in Mumbai region.

Focus Group: Sample is collected from employees working in private sector organizations across
BFSI (Banking, Financial Services, and Insurance), Information Technology, Manufacturing,
Retail, and Professional Services sectors. Respondents include employees from age group 22 to
55 years, representing junior, mid-level, and senior management positions.

Data Collection: Primary data was collected through structured questionnaire covering Al
awareness, adoption patterns, usage frequency, perceived impact on performance metrics, training
adequacy, challenges faced, and demographic information. Secondary data was collected from
various published research articles, industry reports, government publications, and academic
journals focusing on Al adoption and workplace productivity.

Statistical Tools Used: T-Test, One-way ANOVA, Chi-square test, Pearson correlation, and
Multiple Linear Regression are used for hypothesis testing and analyzing relationships between
variables.

Limitation of the Study: Responses are collected only from Mumbai region and sample size is
restrictive to 100 respondents. The study focuses primarily on knowledge workers and may not
fully represent impact on blue-collar or manufacturing floor employees. Time limitation restricts
longitudinal analysis of long-term Al impact. Majority data is collected from respondents in BFSI
and IT sectors, with relatively smaller representation from manufacturing and retail.

Research Gap

While numerous studies have examined Al adoption trends and general productivity impacts at
organizational level in India, very limited empirical research specifically investigates the
relationship between Al tools and individual employee job performance within the Mumbai
regional context. Most existing literature focuses on national-level analyses or global perspectives,
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overlooking region-specific factors such as Mumbai's unique industrial composition, workforce
demographics, digital infrastructure, and organizational culture. Furthermore, there is insufficient
research addressing the critical gap between rapid Al deployment and employee training adequacy,
particularly examining how this gap affects performance outcomes across different sectors and
demographic groups. Additionally, studies exploring the moderating effects of digital literacy,
organizational support, and sector-specific characteristics on Al-performance relationships in
Mumbai's private sector are notably absent. This research aims to bridge these gaps by providing
localized, empirically grounded insights into Al's multifaceted impact on job performance in
Mumbai's diverse private sector ecosystem.

Popular Al Tools Used in Private Sector Workplaces

ChatGPT and Generative Al Tools: ChatGPT, developed by OpenAl, along with similar large
language models like Google Bard and Microsoft Copilot, are widely used for content generation,
email drafting, report writing, code generation, data analysis assistance, and answering complex
queries. These tools have become ubiquitous in knowledge work environments, enabling
employees to accomplish tasks faster and with greater creativity.

Robotic Process Automation (RPA) Tools: UiPath, Automation Anywhere, and Blue Prism
automate repetitive, rule-based tasks such as data entry, invoice processing, compliance reporting,
and customer onboarding. RPA implementation has significantly reduced manual workload and
error rates in back-office operations.

Al-Enhanced Customer Relationship Management (CRM): Salesforce Einstein, HubSpot Al,
and similar platforms incorporate Al to provide sales forecasting, lead scoring, personalized
customer recommendations, and automated follow-up communications, enhancing sales and
marketing team performance.

Virtual Assistants and Collaboration Tools: Microsoft Teams with Al features, Zoom Al
Companion, and Slack's Al capabilities facilitate intelligent meeting scheduling, automated
transcription, action item extraction, and smart search functionalities, improving collaboration
efficiency.

Al-Based Recruitment and HR Tools: Platforms like LinkedIn Talent Insights, HireVue, and
Al-powered applicant tracking systems streamline recruitment, candidate assessment, and
employee performance management, enabling HR teams to make more objective and efficient
decisions.

Importance of Al in Enhancing Job Performance

Al tools serve as powerful productivity multipliers, enabling employees to accomplish more in
less time by automating routine tasks and providing intelligent assistance for complex problem-
solving. Research consistently demonstrates that Al adoption leads to measurable improvements
in task completion speed, accuracy, and decision quality. Beyond individual productivity gains,
Al facilitates better collaboration through intelligent information sharing, automated workflows,
and enhanced communication tools. Al-powered analytics empower employees at all levels to
make data-driven decisions previously accessible only to specialized analysts, democratizing
insights and fostering a culture of evidence-based management.

For organizations, Al adoption translates into competitive advantages including faster time-to-
market, improved customer experiences, cost efficiencies, and innovation capabilities. Al helps
bridge skill gaps by providing intelligent guidance and recommendations to less experienced
workers, enabling them to perform at higher levels. The technology also enables workforce
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flexibility through remote work support, automated coordination, and asynchronous collaboration
tools.

However, realizing these benefits requires careful implementation. Organizations must invest in
comprehensive training programs, establish clear Al governance frameworks, address employee
concerns transparently, and create a culture that views Al as an augmentation tool rather than a
replacement threat. When implemented thoughtfully with adequate support, Al becomes a catalyst
for employee growth, satisfaction, and performance enhancement rather than a source of anxiety
and resistance.

Analysis and Interpretation
1. Al Awareness and Adoption Rates
Table 1: Al Awareness Levels among Private Sector Employees in Mumbai

Awareness Level Frequency | Percentage
Highly Aware 58 58%
Moderately Aware | 32 32%

Low Awareness 10 10%

Total 100 100%

H1: There is significant awareness of Al tools and applications among employees in Mumbai's
private sector

HO: There is no significant awareness of Al tools and applications among employees in Mumbai's
private sector

The above data demonstrates that 90% of respondents have moderate to high awareness of Al
tools, with only 10% reporting low awareness. Chi-square test yielded p-value = 0.0012, leading
to rejection of null hypothesis. Hence, there is significant awareness of Al tools among Mumbai
private sector employees, consistent with national trends showing 92% Al usage among
knowledge workers.

2. Sectoral Distribution of Al Adoption
Table 2: Sector-wise Al Adoption Rates in Mumbai Private Sector

Sector Adoption Rate | Sample Size
BFSI 78% 35
Information Technology | 85% 30
Manufacturing 52% 15

Retail & FMCG 48% 12
Professional Services 70% 8

H1: There are significant sectoral differences in Al impact on job performance across different
private sector industries in Mumbai

HO: There are no significant sectoral differences in Al impact on job performance across different
private sector industries in Mumbai

One-way ANOVA test comparing Al adoption rates across sectors yielded F-statistic = 4.87, p-
value = 0.0021, indicating significant sectoral differences. IT and BFSI sectors demonstrate
highest adoption rates (85% and 78% respectively), while manufacturing and retail show moderate
adoption (52% and 48%). Null hypothesis is rejected, confirming significant sectoral variations
consistent with NASSCOM findings.
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3. Impact of Al on Job Performance Metrics

Table 3: Perceived Job Performance Improvement after Al Adoption

Performance Improvement Frequency | Percentage
Significant Improvement (>30%) | 42 42%
Moderate Improvement (15-30%) | 38 38%

Slight Improvement (<15%) 15 15%

No Change/Negative Impact 5 5%

Total 100 100%

H1: Al adoption has a significant positive impact on job performance among private sector
employees in Mumbai region

HO: Al adoption has no significant impact on job performance among private sector employees in
Mumbai region

The data reveals that 80% of respondents reported moderate to significant performance
improvements after Al adoption. T-test comparing pre-Al and post-Al performance self-ratings
yielded t-statistic = 6.43, p-value < 0.001, strongly rejecting null hypothesis. This confirms that
Al adoption has a significant positive impact on job performance, with mean performance
improvement of approximately 27%, closely aligning with literature findings of 23-34%
improvement.

4. Task Completion Time Reduction

e 65% respondents reported 20-40% reduction in task completion time for routine activities

« 22% reported 40-60%-time savings, particularly in data analysis and report generation tasks
o 10% reported marginal time savings (<10%)

« 3% reported no time savings or increased time due to learning curve

5. Al Training Adequacy and Performance Relationship
Table 4: Al Training Adequacy among Employees

Training Adequacy Frequency | Percentage
Comprehensive Training Received | 18 18%
Moderate Training Received 25 25%
Minimal Training Received 32 32%

No Formal Training 25 25%

Total 100 100%

H1: There is a significant relationship between Al training adequacy and employee performance
outcomes

HO: There is no significant relationship between Al training adequacy and employee performance
outcomes

Pearson correlation analysis between training adequacy scores and performance improvement
scores yielded r = 0.68, p-value < 0.001, indicating a strong positive correlation. Employees who
received comprehensive training reported 42% average performance improvement, while those
with minimal or no training reported only 18% improvement. Null hypothesis is rejected,
confirming that training adequacy significantly influences performance outcomes. This finding
validates concerns raised in literature about the training gap, with 57% of respondents receiving
minimal or no formal training.
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6. Digital Literacy as Moderating Factor
Table 5: Performance Gains by Digital Literacy Level

Digital Literacy Level Performance Gain | Sample Size
High Digital Literacy 35% 45
Moderate Digital Literacy | 24% 38
Low Digital Literacy 12% 17

H1: Digital literacy significantly moderates the relationship between Al usage and job
performance

HO: Digital literacy does not moderate the relationship between Al usage and job performance
Multiple regression analysis incorporating Al usage frequency, digital literacy scores, and their
interaction term revealed significant moderation effect (B = 0.42, p = 0.003). High digital literacy
employees achieved 35% performance gains compared to 12% for low literacy employees, despite
similar Al tool access. Null hypothesis is rejected, confirming digital literacy as a critical
moderating variable, consistent with literature emphasizing its importance.

7. Perceived Benefits of Al Tools

« 78% reported automation of repetitive tasks as the primary benefit

« 72% cited improved accuracy and reduced errors

« 68% highlighted faster data analysis and insights generation

« 55% mentioned enhanced decision-making quality

e 48% noted better collaborationand knowledge sharing

« 42% experienced creative enhancement through Al-assisted brainstorming
e 38% reported reduced workload stress due to Al support

8. Challenges and Barriers to Al Adoption
Table 6: Challenges Faced in Al Adoption and Usage

Challenge Percentage Reporting
Insufficient Training & Support 61%
Job Displacement Concerns 48%
Difficulty in Understanding Al Outputs | 42%
Privacy & Data Security Concerns 38%
Resistance to Change 35%
Lack of Organizational Strategy 32%
Algorithmic Bias Concerns 28%
High Learning Curve 25%
Technical Integration Issues 22%

9. Job Displacement Anxiety and Career Concerns

« 48% respondents expressed moderate to high concern about job displacement due to Al

« 35% felt their current skills might become obsolete within 3-5 years

« 68% expressed strong desire for continuous upskilling opportunities

e 52% believed Al would change their job roles substantially in near future

« 28% experienced anxiety or stress related to Al adoption at workplace

This finding aligns with literature showing 32% expressing job displacement concerns and 71%
expecting role changes in 2-3 years.
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10. Preferred Al Training and Support Mechanisms

e 82% preferred hands-on, practical training over theoretical sessions
« 75% wanted access to Al learning resources and online courses

« 68% preferred peer learning and internal knowledge sharing sessions
« 55% sought regular workshops and refresher training programs

» 48% desired mentorship from Al-proficient colleagues

« 42% wanted organizational Al champions or help desks

« 38% preferred external expert-led training programs

Findings

1. Al awareness among Mumbai private sector employees is significantly high (90%), with 92%
of knowledge workers actively using Al tools, positioning Mumbai in line with national Al
adoption trends.

2. Significant sectoral variations exist in Al adoption, with IT (85%) and BFSI (78%) leading,
while manufacturing (52%) and retail (48%) show moderate adoption rates, reflecting industry-
specific digital maturity levels.

3. Al adoption demonstrates significant positive impact on job performance, with 80% reporting
performance improvements averaging 27%, and 65% experiencing 20-40% reduction in task
completion time for routine activities.

4. Critical training gap exists: 57% of employees received minimal or no formal Al training,
despite 67% actively using Al tools. This gap significantly impacts performance outcomes, with
comprehensively trained employees achieving 42% performance gains versus 18% for minimally
trained employees.

5. Digital literacy emerges as a crucial moderating factor, with high literacy employees achieving
35% performance gains compared to 12% for low literacy employees, emphasizing the need for
foundational digital skills alongside Al-specific training.

6. Primary benefits identified include automation of repetitive tasks (78%), improved accuracy
(72%), faster data analysis (68%), and enhanced decision-making (55%), validating Al's role as a
productivity multiplier.

7. Job displacement anxiety is prevalent, with 48% expressing concern about Al replacing their
roles and 35% fearing skill obsolescence, highlighting the need for transparent communication and
reskilling initiatives.

8. Insufficient training and support (61%) emerges as the most significant barrier, followed by
job displacement concerns (48%), difficulty understanding Al outputs (42%), and privacy
concerns (38%).

9. Strong employee appetite for continuous learning exists, with 68% desiring upskilling
opportunities and 82% preferring hands-on, practical training approaches over theoretical sessions.
10. 72% of Indian Al users bring their own Al tools to work (BYOAI), indicating employee
initiative and highlighting the need for organizations to establish Al governance frameworks and
provide official tool guidance.

Recommendation

1. Develop Comprehensive Al Training Programs: Organizations must invest in structured,
role-specific Al training covering both foundational concepts and practical applications. Training
should be mandatory, ongoing, and include hands-on practice with actual work scenarios rather
than generic theoretical sessions.
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2. Bridge Digital Literacy Gaps: Prior to Al-specific training, assess and address foundational
digital literacy gaps through targeted programs, ensuring all employees possess baseline
technology competencies necessary for effective Al utilization.

3. Establish Al Champions and Peer Learning Networks: Identify and empower Al-proficient
employees as champions who can provide ongoing support, conduct internal workshops, and
facilitate peer-to-peer knowledge transfer within departments.

4. Create Transparent Al Implementation Roadmaps: Develop and communicate clear
organizational Al strategies outlining implementation phases, expected role changes, and
commitment to employee development rather than displacement, reducing anxiety through
transparency.

5. Implement Continuous Upskilling Initiatives: Provide access to online learning platforms,
regular refresher courses, and opportunities for employees to experiment with emerging Al tools
in safe environments, fostering a culture of continuous learning.

6. Establish Al Governance and Ethics Frameworks: Develop policies addressing data
privacy, algorithmic bias, ethical Al usage, and accountability for Al-driven decisions, creating
trust and responsible Al adoption practices.

7. Design Sector-Specific Al Adoption Strategies: Recognize that manufacturing and retail
sectors require different approaches than IT and BFSI, tailoring training content, use cases, and
implementation timelines to sector-specific needs and digital maturity levels.

8. Create Al Help Desks and Support Systems: Establish dedicated support channels where
employees can seek assistance with Al tools, report issues, share best practices, and receive timely
guidance, reducing frustration and improving adoption rates.

9. Measure and Communicate Al Success Stories: Regularly track and share internal case
studies demonstrating how Al has enhanced employee productivity, reduced workload stress, and
created new opportunities, building positive perception and motivation.

10. Conduct Regular Al Impact Assessments: Periodically evaluate Al's impact on employee
performance, well-being, skill requirements, and organizational culture, using data to refine
strategies and address emerging challenges proactively.

11. Partner with Educational Institutions: Collaborate with business schools, technical
institutes, and training organizations to develop customized Al programs aligned with Mumbai's
private sector needs, creating talent pipelines and continuous learning opportunities.

Conclusion

This empirical study confirms that Artificial Intelligence has a significant and predominantly
positive impact on job performance among private sector employees in Mumbai region. With 90%
awareness and 80% reporting performance improvements averaging 27%, Al has clearly
transitioned from experimental technology to essential workplace tool. The findings validate that
Al serves as a powerful productivity multiplier, reducing task completion times by 20-40% while
improving accuracy, decision quality, and enabling employees to focus on higher-value activities
requiring creativity and strategic thinking.

However, the research also reveals critical challenges that must be addressed for sustainable Al
integration. The substantial training gap—with 57% receiving minimal or no formal training
despite active Al usage—represents a significant organizational failure that limits performance
gains and creates unnecessary anxiety. The finding that digital literacy moderates Al's performance
impact underscores the need for foundational skill development alongside Al-specific training. Job
displacement concerns affecting 48% of employees highlight the importance of transparent
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communication, reskilling commitments, and positioning Al as augmentation rather than
replacement.

Sectoral variations demonstrate that one-size-fits-all approaches are inadequate; IT and BFSI's
high adoption rates contrast sharply with manufacturing and retail's moderate adoption,
necessitating sector-specific strategies that account for different digital maturity levels, use cases,
and workforce characteristics. The prevalence of BYOAI (72%) indicates strong employee
initiative but also suggests gaps in organizational Al strategy and governance that must be
addressed through clear frameworks and official tool guidance.

In Mumbai's dynamic private sector, Al represents not merely a technological upgrade but a
fundamental transformation of work itself. Success requires balanced approaches that harness Al's
efficiency while preserving uniquely human capabilities—creativity, empathy, ethical judgment,
and complex problem-solving. Organizations must move beyond viewing Al adoption as a
technical project to recognizing it as a human-centered change initiative requiring sustained
investment in people, processes, and culture.

Future research should examine longitudinal impacts of Al on career trajectories, explore sector-
specific Al performance drivers in greater depth, investigate optimal human-Al task allocation
models, and assess the effectiveness of various training approaches in building sustainable Al
capabilities. As Al technologies continue advancing rapidly, ongoing research providing evidence-
based insights will remain essential for ensuring that Mumbai's private sector workforce not only
adapts to but thrives inthe Al-augmented future of work.
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Abstract

The paper highlights the significant issue of human displacement through fictional literary
narratives in the partition era. A critical examination of this historical moment presents the harsh
socio- economic realities faced by people stripped of their nationalities and pushed into
unsustainable and non-inclusive societies. Through Sadaat Hasan Manto’s “Toba Tek Singh”, a
partition story, the paper throws light on the abstract forms of cruelty that curb progress and hinders
the formation of sustainable societies. In “Toba Tek Singh”, the issue of transferring Muslim
lunatics from India to Pakistan and the mentally deranged people of Hindu and Sikh religious
identities from Pakistan to India creates confusion among inmates in an asylum. The story is known
for some memorable scenes like a madman climbing a tree and announcing that he will continue
living on the tree and will not go anywhere. It, thus, criticizes the casual attitude of governments
and decision-makers who create unsustainable societal environments for the lunatics by treating
their bodies as ‘commodities’ to be transported from one nation to another. The asylum is full of
highly intellectual but insane people of both nations. It is, thus, symbolic of the loss of human
wealth and breakdown of the social fabric during the partition.
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Tragic narratives of human displacement and dislocated identities depict socio- political upheaval
in the partition era. These stories are literary representations of forced migration, non-
inclusiveness and brutal rejection of people on religious grounds. Partition narratives also present
the sad tale of communal riots, rapes and ruthless massacre of people across both sides of the
border. The wounds of trauma and seclusion run deep and become a part of the collective memory
of the migrant communities spread across the divided territories of India and Pakistan.

Although the Partition is one of the darkest chapters in Indian history, the actual impact of the
Partition can be reviewed through these stories to understand the loss of fixed income, capital and
land assets that led to the financial ruin of these forced migrants. Therefore, it is important to
investigate these stories through an economic perspective inorder to present their tale of struggle
for survival. A thematic analysis of these stories illustrates that economic instability and fear of
being dislocated from their native lands led to intense psychological trauma. Both the ‘home’ and
the ‘mind’ are connected to the self and losing any of them leads to a complete erasure of identity.
A critical examination of the historical moment of Partition presents the harsh socio- economic
realities faced by people stripped of their nationalities and pushed into unsustainable and non-
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inclusive societies. These stories demonstrate that a society cannot call itself ‘sustainable’ if the
state does not give importance to human welfare. While government policies are drafted keeping
in mind the economic freedom and social privileges of the preferred groups, common people are
beguiled into false propaganda narratives of these so- called welfare schemes. Policy frameworks
are prepared in such a way that exclusion of the weaker sections of society is certain.

The theme of social exclusion is presented through the story “TobaTek Singh” by Sadaat Hasan
Manto. Through this story, Manto shows that when a group of people, being pushed out of their
nations, have nowhere to go, it is a cruel attack on their dignity. To build a sustainable society, the
government must focus on protecting the rights and self-respect of every individual. It is, thus,
important to read these stories in light of sustainable approaches towards life and society in the
post- partition era.

A detailed analysis of the story “Toba Tek Singh” gives a glimpse into absurdity of the partition.
The setting of the story is an asylum for Hindu, Muslim and Sikh lunatics. After the partition is
announced, the governments of India and Pakistan decide to send Muslim lunatics from India to
Pakistan while Hindu lunatics would go to India. The story talks at length about the titular
character, Bishan Singh. Hailing from Toba Tek Singh, he kept asking everyone in the asylum
about the fate of the place, whether Toba Tek Singh now comes under India or Pakistan? This
question troubles him and he refuses to go to India as his native land, Toba Tek Singh is now a
part of the Punjab area under Pakistan. He did not want to leave his hometown and towards the
end of the story he dies in a ‘nowhere’ land between India and Pakistan. The following words
taken from “Toba Tek Singh” describes plight of every individual affected by the decisions of
political leaders and governments:

“He was quiet all night, but just before sunrise he screamed. Officials came running from all
sides...India was on one side, behind a barbed wire fence. Pakistan was on the other side,
behind another fence. Toba Tek Singh lay in the middle, on a piece of land that had no name.”
(Manto 70)

The above lines from the story describes the plight of individuals for whom life and existence had
no meaning without a national identity. Their homes and land were a safe habitat resembling their
mother’s womb. Separation from their mother would be linked with their impending death.
Therefore, Bishan Singh’s death in a strip of land between the two nations is quite symbolic as it
can be identified as a form of protest against the government that is put to shame for its arrogance
and insensitivity towards its own people.

The fences with barbed wires dividing the nations separate India from Pakistan. While the
government performs the act of pulling out borders, it makes an attempt to demarcate lands
establishing their ownership of natural and human resources. These areas within their borders were
glamourised as replicas of model sustainable societies but the real narratives of Saadat Hasan
Manto and other Partition writers stood strongly against false government narratives of ideal
communities after the partition. Literary narratives showed the real picture of an ‘unsustainable’
society where Bishan Singh and other natives protest to death but their pleas fall against deaf ears.
The following line describes a sustainable society and its goals in humanitarian terms:

Although expressed in different ways, the goal of sustainability has most often been the
physical preservation of human societies and their cultures, institutions, social orders and
regimes... The sustainability of human society in the future depends upon the ability and
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willingness of humans to order their behavior and institutions toward maintaining ecological
integrity in human relationships with earth. To this end, an informed and rational concept of
sustainability needs to be internalized in the ethos and ethics of human society and applied
critically to concepts of growth, development, and the environment.(Caldwell 1)

The actions of the bureaucratic governments of both nations clearly go against the principles of
sustainability. Undoubtedly, the above story shows that regimes in India and Pakistan had only
one goal, that is, wielding power over people and gaining full political control over human, natural
and mostly economic resources. Since the above quote mentions “physical preservation of
resources” (Caldwell 1) as the goal of sustainability, it is evident through the story “TobaTek
Singh” that cultural sustainability was never on their agenda as both governments never thought
about the well- being of their people from a sociological and humanitarian standpoint.

Further, human relationships deteriorated completely after partition as both communities became
sworn enemies of each other. Through the two- nations theory, governments concocted hate
narratives because of which Hindus and Muslims in India could not stand each other and also it
created a rift between the two nations. The following lines describe the impact of the divide on the
relationships of Hindus and Muslims:

Indeed, the course of events...clearly shows that between the hypocritical 'secularism’ of
independent India and the stifling of all civic freedoms in Islamic Pakistan, the Muslims of
the subcontinent had very little to choose from. It is crucial to remember here that an
overwhelming number of Partition novels prior to Rushdie's were predominantly
preoccupied (in varying degrees) either with the sudden deterioration in Hindu-Muslim
relationships at the time of the Partition (when friends and neighbours turned enemies almost
overnight), or else with the celebration of Hindu-Muslim ties in the midst of the communal
holocaust. In other words, it was the social relationship between the two contending
communities in India that was given pride of place in the earlier Partition narratives, and
those relations were invariably construed in terms of simplistic love/hate paradigms. (Roy
100)

As the above quote suggests, failure of human relationships due to terrifying events of the partition
created a profound impact on the minds of the people. If news of the partition and the Indo- Pak
divide could reach the inmates of the asylum which stands for a habitat far more isolated from
reality, one can imagine the ‘waves of hatred’ travelling to every corner of both countries.
Therefore, what the selfish regime wanted was not a ‘sustainable society’ that would benefit
everyone but they sought subordination and control over a nation with people of confused
identities. Both nations competing for supremacy wanted to emerge even more powerful than the
other. The immediate goal of building a sustainable society was a strong ideal that faded away in
the power game between both countries.

The writer, Sadaat Hasan Manto through this story, throws light on the irrational verdicts given by
authoritative bodies which chalk out plans of economic development for building sustainable
societies. The story is an attack on the immature policies of the state thrown aside in a fit of
laughter. According to the story, one of the inmates who came to know that there would be an
exchange of lunatics of both countries, climbed up on a tree as he did not want to be sent away
from his homeland. As jail authorities issued threats and then kept coaxing him to come down, he
climbed higher. He confronts them and says: “I will live neither in India nor in Pakistan. Il live
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in this tree right here!” (Manto 69). Finally, when he came down, he cried bitterly by embracing
all his inmates because he thought that they would be sent to India. The following lines describe
the writer’s artistic reproduction of madness as a metaphor at different levels:

“At one level, the metaphor of madness could be used as conventional shorthand to
communicate a sense of incomprehension. At another deeper level, it could denote a refusal
to understand. It was a comfortable way out, for having consigned the irrational to the domain
of madness.” (Hosain XVI)

The writer demonstrates that community participation in the decision- making process is the
hallmark of a sustainable society. When authorities take decisions without considering or even
consulting the general public, madness prevails in such places. To understand this, it is important
to note that “when Manto speaks about the lunatic patients under treatment in the (mental) hospital
of Lahore he says, satirically, that the people in the outside world are equally or more lunatic than
the people insane (Wahab 2249).” Through the story, the writer shows the horrifying consequences
of the ridiculous decisions of ‘insane’ governments while the inmate lecturing on the complexities
of partition from the tree- top depicts his ‘sane’ fears and gives a correct analysis of the situation.

The tree turns out to be a refuge for the mentally- deranged inmate who wants to escape the
horrifying reality of migrant life. The tree is a representative of a micro- forest, sustaining human
life, since the beginning of times. The romantic slogan of “Back to Nature” echoes in the minds of
readers when he keeps on saying that he will live on the tree (Manto 69). According to the
principles of Romanticism, when man is treated as an outcast and is rejected by society, he turns
to the bounty of Nature. Mother Nature provides food, drink and protection and gives him refuge
when the whole world turns against him. Thus, when Bishan Singh loses trust in higher authorities
and does not exactly know where they will throw him, he remains firm on his decision to live on
the tree. Although not mentioned in the story, yet he may must have got scared of being dragged
forcibly to an unknown place and so he kept climbing high on the tree to feel safe there. For him,
the tree is a small yet sustainable society where he finds acceptance instead of rejection and
exclusion.

The mental asylum is occupied by mentally deranged inmates who have high academic and
intellectual capacity. The writer introduces us to a host of mental patients- a voracious newspaper
reader, a seasoned lawyer and an intelligent engineer. However, their comments are sensible and
actions are quite symbolic. For example, one of the inmates’ fear about why they were being sent
to India when they did not know their language is indeed a practical thought. Secondly, the radio
engineer, with a qualification that people rarely achieved in those days, ran stark naked when he
learnt about the exchange of lunatics while others ran and tore off their clothes inorder to avoid
exchange indicates the tyrannical conduct of governments. Also, the writer talks about bribe given
to people in power to declare relatives accused of murder insane so that they could avoid the
gallows. This kind of corruption in the judicial system shows that corruption is inherent in society.
It is this apathy of people at the helm that is responsible for creating an unethical and unsustainable
environment.

When reviewed through an economic perspective, the story highlights depletion of intellectual
assets as men of great knowledge and learning perished in the asylum. Through this story, Manto
justifies that their potential is wasted and cannot be put to constructive use of the economy. The
story also depicts that financial uncertainties are perfectly programmed in the human mind even
when human beings suffer from mental breakdown:
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Bishan Singh seems more worried about his family and their buffaloes than about
India and Pakistan. He represents efforts, at a personal level, of the local people
against nationalisation, globalisation and religious colonial conceptualisations of
place and identity. (Singh 7)

Similarly, Bishan Singh’s fear of losing his land and wealth represents economic anxiety that
tormented people due to the politics of geography. Loss of livelihood was the biggest challenge
thrown at migrants when Partition turned them from ‘citizens’ to refugees’. In no time, the
historical movement of Partition changed their socio- economic status and left them without a
nation.

To conclude, the paper criticizes the casual attitude of governments and decision-makers who
created unsustainable societal environments for the lunatics by treating their bodies as
‘commodities’ to be transported from one nation to another. Therefore, a literary study of human
displacement in the partition era throws light on sufferings of the migrant community. These
stories create an awareness about the miserable human condition in the partition era so that we can
focus on reconstructing inclusive societies. Finally. socio- economic well- being and compassion
towards the marginalized goes a long way in establishing the foundation of a humanitarian and
sustainable society.
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