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Abstract—The rapid convergence of creativity, culture,
and emerging technologies has redefined how nations
build talent, promote innovation, and create new engines
of economic growth. India—despite its demographic
advantage, thriving digital ecosystem, and unparalleled
cultural diversity—has yet to develop a unified creative-
technology framework capable of integrating arts,
education, heritage, innovation ecosystems, and high-
growth industries. Addressing this gap, the present study
proposes the National Creative-Technology Capacity
Framework (NCTCF), an applied, multi-tier academic
model that maps how India can build sustainable
creative-tech capabilities through systematic reforms in
curriculum, research, digital infrastructure, policy, and
industry collaboration.

Drawing from ecosystem theory, design science research
(DSR), helix collaboration models, and global
benchmarks from Asia, Europe, and North America, the
paper develops a comprehensive model that addresses
structural fragmentation between creative education,
technological innovation, and industry needs. The
framework introduces five core pillars—curriculum
transformation, infrastructure networks, applied
innovation hubs, industry alignment, and cultural-tech
integration—supported by governance and national-
level policy architectures. By bridging the gaps across
academia, industry, and community sectors, NCTCF
aims to create a future-ready creative-tech workforce,
accelerate interdisciplinary research, revitalise cultural
industries, and foster national competitiveness in sectors
such as XR, Al, digital heritage, drone-based imaging,
virtual production, and geospatial storytelling.

The findings demonstrate that adopting a holistic
creative-technology framework can significantly
enhance India’s human capital development, boost
digital creative economies, support artisans and cultural
communities, strengthen global cultural presence, and
contribute to sustainable national development.
Positioned as both an academic and practical model,
NCTCF offers a transformative roadmap for
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policymakers, universities, and industry leaders seeking
to position India as the creative-technology leader of
Asia.

Index Terms—Creative-technology ecosystem;
innovation policy; creative economy; XR; Al; digital
heritage; India; curriculum transformation; ecosystem
governance; creative industries; national innovation
systems; design science research; digital fabrication;
creative labour markets; workforce development.

I. INTRODUCTION

In the twenty-first century, the creative economy has
emerged as a high-value domain driven by digital
transformation, technological convergence, and
widespread cultural production. According to
UNCTAD (2022), creative industries are among the
world’s fastest growing sectors, encompassing digital
media, design, performing arts, gaming, immersive
technologies, and cultural heritage. Simultaneously,
emerging technologies such as Artificial Intelligence
(Al), Extended Reality (XR), virtual production, drone
imaging, 3D scanning, and geospatial storytelling are
reshaping how creative content is produced,
consumed, and monetised.

India’s demographic advantage—comprising the
world’s largest youth population—combined with its
growing digital infrastructure, flourishing IT industry,
diverse artisan communities, and rich cultural
ecosystems, presents unprecedented opportunities for
building creative-technology leadership. Yet several
structural barriers continue to impede national
progress: outdated curricula, low integration between
creative disciplines and advanced technologies, gaps
in research and innovation infrastructure, insufficient
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industry-academia linkages, and limited policy

support for creative-tech innovation.

Globally, nations such as South Korea, Singapore,

Canada, the United Kingdom, and the United States

have invested heavily in building creative-tech

ecosystems. South Korea’s Digital Media City,

Singapore’s One-North Innovation District, Japan’s

Media Arts initiatives, and the UAE’s Cultural

Economy Strategy highlight how integrated creative-

tech strategies catalyse economic diversification, job

creation, technological advancement, and global

influence.

In contrast, India lacks a unified national model that

integrates  creativity, culture, technology, and

innovation into one cohesive strategy. Creative

industries function in silos; technology-led creative

skills are not systemically embedded in mainstream

education; artisans and cultural custodians remain

marginalised from technological advancements; and

universities lack the digital infrastructure needed to

prepare students for high-growth creative-tech sectors.

This research addresses this critical national challenge

by introducing the National Creative-Technology

Capacity Framework (NCTCF)—a holistic academic

and policy-oriented model grounded in international

benchmarks, innovation ecosystem theory, and India’s

cultural-economic realities. The NCTCF provides a

structured approach to capacity-building through

curriculum reform, applied research, creative-tech

infrastructure, industry collaboration, and cultural

digitisation.

The framework is designed to serve three core

purposes:

1.1 To serve as an academic model

Universities, research scholars, curriculum designers,

and educators can use NCTCF to:

e integrate emerging technologies into creative
disciplines;

e  design interdisciplinary programs;

e  build innovation labs;

e advance practice-based and design-led research;

e create new talent pathways aligned with industry
needs.

1.2 To serve as a national development model

For policymakers, NCTCF outlines:

e pathways for job creation;

e  opportunities for cultural economy expansion;
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e mechanisms for state-level creative-tech
ecosystems;

e models for artisan empowerment;

e strategies for preserving and exporting cultural
heritage.

1.3 To serve as an industry—academia bridge

Industry stakeholders can leverage NCTCF to:

e strengthen hiring pipelines;

e collaborate on R&D;

e accelerate creative-tech innovation;

e participate in curriculum co-design;

e support the formation of creative-tech parks.

The academic and national significance of this study

therefore lies in its ability to combine:

e design science research methods;

e ccosystem and helix theories;

e comparative analysis of global creative-tech
clusters;

e India-focused applied research;

e structured model development grounded in real-
world applicability.

II. LITERATURE REVIEW

The literature review examines existing scholarship
across five interlocking domains that form the
intellectual basis of the National Creative-Technology
Capacity Framework (NCTCF): the creative economy,
technological convergence, innovation ecosystems,
education transformation, and cultural heritage
digitisation. Together, these domains illustrate the
global evolution of creative-technology ecosystems
and highlight the gaps in current Indian and Asian
contexts.

2.1 The Global Creative Economy: Evolution, Value,
and Policy Significance

The creative economy has emerged as a dominant
force in global economic development. UNCTAD
(2022) frames the creative economy as one of the most
resilient sectors, with projected valuations exceeding
USD 985 billion by 2025. This sector encompasses
digital content, film, design, animation, gaming,
performing  arts, cultural heritage, AR/VR
experiences, and creative services. As global markets
shift from manufacturing-centric economies toward
experience-driven and digital-first models, creative
industries have gained renewed strategic relevance.
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Scholars such as Florida (2019) highlight the role of
the “Creative Class” in driving innovation, urban
competitiveness, and knowledge-led growth. Creative
labour—comprising designers, filmmakers,
animators, storytellers, software developers, digital
artists, and cultural practitioners—functions as both a
cultural resource and a driver of technological
invention. This aligns strongly with India’s strengths:
a large, youthful, creative workforce and a strong IT-
enabled services ecosystem.

UNESCO (2019) emphasises creativity as a core
dimension of sustainable development, linking
cultural participation to social cohesion, inclusion, and
identity preservation. Countries that treat creativity as
policy priority—such as South Korea, Singapore,
Japan, and the UK—report strong correlation between
creative sector growth and national competitiveness.
South Korea’s K-Culture strategy, Singapore’s
Creative Economy Action Plan, and Japan’s Media
Arts initiatives demonstrate how creative sectors
amplify soft power and global influence.

However, India’s creative sectors remain under-
coordinated. Academic programmes in the arts are
often disconnected from digital innovation; cultural
industries are fragmented; artisans lack access to
markets and technology; and large-scale cultural
digitisation projects remain limited. Existing studies
and policy analyses affirm the need for integrated
national models that merge creativity, culture, and
technology into a unified, future-ready ecosystem—
precisely the gap that the NCTCF seeks to address.

2.2 Technological Convergence: Al, XR, Geospatial
Systems, and Digital Content Transformation

A second domain of literature focuses on the
convergence of emerging technologies and creative
processes. Manovich (2020) argues that AI has
become a fundamental collaborator in digital
creativity, capable of generating imagery, analysing
aesthetics, and augmenting human imagination. Al
systems are increasingly used in content creation
workflows across film, design, animation, gaming,
and advertising.

Extended Reality (XR)—encompassing Augmented
Reality (AR), Virtual Reality (VR), and Mixed Reality
(MR)—has transformed user experiences, education
models, and cultural storytelling. PwC (2019) projects
over 23 million jobs in XR-related fields by 2030. XR
has permeated domains such as museum experiences,
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architectural visualisation, digital heritage, performing
arts, and training simulations. In India, XR adoption is
rising in healthcare, real estate, gaming, and media,
but academic integration remains minimal and
inconsistent.

Geospatial technologies—including GIS, drone
mapping, remote sensing, and spatial analytics—are
increasingly used for environmental storytelling,
smart tourism, smart city planning, and heritage
documentation. The Government of India’s landmark
geospatial policy liberalisation (2021) removed
licensing barriers and enabled startups and creators to
build large-scale spatial content ecosystems. However,
academic curricula have not caught up with the rapid
expansion of these technologies.

Virtual production represents another frontier. Led by
Hollywood studios, gaming engines like Unreal
Engine and Unity now drive film, advertising, live
events, architectural walkthroughs, and meta-human
character creation. India has significant potential in
this domain due to its long-standing VFX and
animation workforce, yet university-level exposure to
virtual production remains scarce.

The literature overwhelmingly supports the idea that
technology is reshaping creativity, production, and
culture. Yet, Indian educational institutions and
cultural bodies lack a framework to systematically
embed these technologies into learning, research, and
industry practice. This reinforces the need for a
national capacity-building model such as the NCTCF.

2.3 Innovation Ecosystems, Helix Models, and
National Systemic Transformation

Innovation ecosystem theory provides the structural
foundations for understanding how nations coordinate
actors, institutions, and technologies to produce joint
value.

2.3.1 Ecosystem Theory

Adner (2017) conceptualises ecosystems as
interdependent networks of actors whose shared
outcomes depend on joint value creation. Ecosystems
enable collaboration across traditionally siloed
sectors—an idea central to the NCTCF, which
integrates universities, industries, artisans, cultural
institutions, and governments.

Moore’s  (1993)  ecosystem lifecycle—birth,
expansion, leadership, renewal—emphasises
evolution and continuous adaptation. This aligns with
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the need for an India-first creative-tech ecosystem that
can evolve alongside technological advancements.
Autio & Thomas (2020) describe innovation
ecosystems as distributed, open, and dynamic
structures, where value emerges from cross-
disciplinary collaboration and shared knowledge
flows. These characteristics are essential in creative-
tech domains that rely heavily on hybrid skills,
experimentation, and interdisciplinary teams.

2.3.2 Helix Collaboration Models

Helix frameworks—Triple, Quadruple, and Quintuple

Helix—offer theoretical grounding for multi-actor

collaboration:

o Triple Helix (Etzkowitz & Leydesdorff, 2000)
integrates universities, industries, and
governments.

e Quadruple Helix (Carayannis & Campbell, 2009)
adds civil society, including artisans, creators,
communities, and cultural bodies.

e Quintuple Helix incorporates environmental
sustainability and ecological considerations.

For India, the Quadruple Helix is highly relevant

because of its emphasis on community inclusion.

India’s cultural landscapes are deeply rooted in

indigenous practices, artisan clusters, and local

knowledge systems. Thus, a national creative-
technology framework must integrate—not exclude—
cultural communities.

2.3.3 National Innovation Systems

National Innovation Systems (NIS) literature

underscores the importance of aligned policies,

knowledge institutions, financial structures, R&D

incentives, and regulatory frameworks. Countries with

strong NIS—Finland, South Korea, Singapore—show
higher innovation outputs, cultural exports, and
technological competitiveness.

India’s current innovation ecosystem is strong in IT,

biotechnology, and space technologies but

significantly weaker in creative-tech domains.

Analysts attribute this gap to:

e Jow R&D investment in creative sectors;

e outdated artistic curricula;

e poor cross-sector coordination;

e limited infrastructure;

e lack of policy prioritisation;

e weak intellectual property (IP) frameworks for
creators.
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The literature strongly supports the argument that
creative-technology innovation must be supported by
national-level ecosystems, not isolated institutional
efforts.

2.4 Educational Transformation and Workforce

Development in Creative-Tech Domains

A critical strand of literature addresses educational

innovation, skill development, and human -capital

readiness for creative and cultural sectors.

2.4.1 Interdisciplinary and Hybrid Skill Demand

Becker (1993) emphasises human capital development

as foundational to national productivity. In creative-

tech fields, hybrid competencies—combining creative

thinking with technical proficiency—are increasingly

in demand.

UNESCO, OECD, and World Bank reports highlight

that the future of work requires interdisciplinary

competencies such as:

e computational creativity;

e  visualisation;

e digital storytelling;

e  Al-assisted design;

e spatial computing;

e  critical cultural interpretation.

These competencies are rarely integrated cohesively in

Indian institutions, which primarily teach either

technical or creative subjects—not both.

2.4.2 Curriculum Gaps in India

The literature identifies several systemic concerns in

India’s education system regarding creative-tech

capacity:

e outdated analog-centric creative curricula;

e insufficient exposure to emerging tools;

e lack of faculty training;

e absence of maker spaces, creative-tech labs, and
digital production studios;

e weak apprenticeship and industry internship
systems;

e limited practice-based and applied research
outputs.

Despite the NEP 2020’s vision for interdisciplinary

learning, implementation remains uneven, especially

in state universities and Tier 2/3 institutions.

2.4.3 Global Educational Models

Global institutions such as MIT Media Lab, Stanford

d.school, Aalto University, the Royal College of Art,

Nanyang Technological University, and KAIST offer
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models where creativity and technology are integrated
through:

studio-based pedagogy;

e hands-on experimentation;

e industry-driven challenges;

e interdisciplinary degrees;

e  creative entrepreneurship.

India lacks an equivalent integrated creative-tech
educational model at national scale. The NCTCEF seeks
to address this gap by providing structure and
pathways to embed creative-tech learning within
Indian institutions.

2.5 Cultural Heritage, Artisan Economies, and Digital

Transformation

India’s cultural richness and artisan diversity offer

tremendous potential for creative-tech innovation. Yet

literature  indicates  these  sectors  remain

technologically underserved.

2.5.1 Artisan and Cultural Craft Ecosystems

India has over 7 million artisans forming one of the

world’s largest informal creative labour forces.

However, artisans face structural barriers:

o low digital literacy;

e limited market access;

e outdated production techniques;

e cxploitation by intermediaries;

e weak brand identity;

e absence of technology integration.

Scholars highlight how integrating digital design tools,

augmented storytelling, 3D scanning, and virtual craft

exhibitions can transform craft economies.

2.5.2 Cultural Heritage and Digitisation

UNESCO calls for urgent digitisation of monuments,

archives, performing arts, and cultural landscapes to

ensure preservation and global accessibility. Countries

like France, South Korea, and the UAE have invested

heavily in digital heritage initiatives (e.g., 3D scanning

of heritage sites, VR museums, cultural clouds).

India’s cultural digitisation efforts are fragmented and

inconsistent. The literature suggests a need for:

e national digital heritage grids;

e  XR-based cultural tourism;

e  GIS-based mapping of cultural assets;

e drone-based documentation;

e collaborative content creation across universities
and museums.
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2.5.3 Creative Tourism and Cultural Diplomacy

The global rise of creative tourism, driven by
immersive technologies, offers India an opportunity to
export cultural stories through digital platforms.
Literature supports using XR, Al, and spatial
computing for:

e  virtual pilgrimages;

o  digital festivals;

e heritage experiences;

e interactive cultural narratives.

The absence of a coordinated national strategy limits
India's potential in these areas.

2.6 Identified Literature Gaps

Across all domains, the literature reveals five major
gaps:

Gap 1 — No integrated framework combining
creativity, technology, and culture at national scale
Existing research is fragmented across domains; no
unified system exists for India.

Gap 2 — Insufficient research on how creative-tech
capacities can be embedded into universities

Most literature explores policy or industry
innovations, not academic models.

Gap 3 — Minimal focus on interdisciplinary talent
development

There is strong recognition of hybrid skills, but limited
guidance on how institutions can build them.

Gap 4 — Lack of structured innovation ecosystems for
cultural-tech development

Few studies explore how artisans, cultural institutions,
and technologists can collaborate.

Gap 5 — Weak global representation of Indian
creative-technology models

India-specific frameworks are scarce, and Asia-
focused scaling models almost nonexistent.

The National Creative-Technology  Capacity
Framework (NCTCF) directly responds to these gaps.

III. THEORETICAL FRAMEWORK

The theoretical framework grounds the National
Creative-Technology Capacity Framework (NCTCF)
in established scholarly traditions that explain how
innovation, collaboration, and systemic
transformation occur in knowledge societies. This
study draws from three major theoretical lenses:

1. Ecosystem Theory
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2. Helix Collaboration Models

3. Design Science Research (DSR)

These frameworks collectively explain why creative-
technology ecosystems require multi-stakeholder
orchestration, iterative model development, and
systemic integration across culture, education, and
industry.

3.1 Ecosystem Theory

Ecosystem theory provides the structural basis for
understanding how interdependent actors produce
joint value. Originally derived from biological
ecosystems, the concept has evolved into one of the
most influential lenses in innovation and economic
studies.

3.1.1 Ecosystem as a Structure

Adner (2017) describes an ecosystem as a
configuration of activities, roles, and relationships that
collectively enable value creation. Unlike linear

supply chains, ecosystems are multidimensional and
non-hierarchical.

This is critical for creative-technology domains, where
innovation depends on multidisciplinary collaboration
across:

e  designers, filmmakers, artists;

e technologists, engineers, software developers;

e  educators and researchers;

e policymakers and regulators;

e  artisans, cultural practitioners, communities;

e industries and startups.

In India, these actors currently operate in silos.
Ecosystem theory suggests that interdependency, not
isolation, fuels innovation.

3.1.2 Ecosystem Lifecycle and Evolution

Moore’s  (1993)  ecosystem  lifecycle—birth,
expansion, leadership, renewal—shows how
ecosystems evolve:

‘ Stage ” Characteristics H Relevance to Creative-Tech in India
Birth Early collaboration and pilot India is currently here; experiments exist but lack system-level
initiatives coherence.
. Rapid scali d stakehold . . .

Expansion apla sca m,g and staefioider Requires national adoption of NCTCF.
alignment

LeadershipH Establishing global position H India has potential to lead Asia’s creative-tech sector.

Rei tion during technological
Renewal emvention ;l}:irfltgs eeimologica Necessary due to Al, XR, VP disruptions.

3.1.3 Distributed Knowledge Systems

Autio & Thomas (2020) argue that innovation emerges
from distributed networks, not central authorities. This
is especially true for creative industries, which are
diverse, decentralised, and culturally rooted.

The NCTCF aligns with this view by structuring
India’s creative-technology ecosystem across:

e national mission;

e  state councils;

e universities;

e industry clusters;

e artisan communities.

Ecosystem theory thus provides the foundation for
multi-level integration.

3.2 Helix Collaboration Models

Helix models explain how collaboration across
institutional boundaries fuels innovation. They are
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essential for understanding how creative, cultural, and

technological sectors can converge.

3.2.1 Triple Helix: University—Industry—Government

Etzkowitz & Leydesdorff (2000) propose that

knowledge economies thrive when:

e universities generate innovation,

e industries commercialise innovation,

e governments enable innovation through policy.

e  For creative-technology sectors, this translates to:

e universities teaching XR, AI, VP, design, and
heritage technologies;

e industries employing skilled professionals;

e governments providing infrastructure and
funding.

o ButIndia’s creative sectors require more.

3.2.2 Quadruple Helix: Adding Civil Society

Carayannis & Campbell (2009) expand the model to

include civil society, comprising:
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e  artisans;

e  cultural practitioners;

e  creative communities;

e local knowledge systems;

e  citizen creators;

e  cultural institutions.

This is crucial for India because:

e artisans represent the world’s largest craft labour
force,

e cultural knowledge is decentralised,

e innovation emerges from diversity.

NCTCF is therefore rooted in a Quadruple Helix,

making it more culturally inclusive and socially

relevant.

3.2.3 Quintuple Helix: Environmental Sustainability

The Quintuple Helix adds the natural environment as

an innovation driver. Cultural and creative traditions

in India are tightly linked to sustainable materials,

land, festivals, and ecological rhythms.

Creative-tech innovation can therefore advance:

e eco-friendly design;

e  sustainable cultural tourism;

digital documentation of endangered ecosystems;
e climate storytelling using XR and GIS.

Thus, the NCTCF integrates principles of
environmental sustainability.

3.3 Design Science Research (DSR)

Design Science Research is the methodological

foundation of this study and explains how the NCTCF

was developed.

3.3.1 Purpose of DSR

DSR emphasises:

e  creating solutions to real-world problems;

e designing artefacts, frameworks, models, and
systems;

o validating usefulness through iterations.

This aligns entirely with the goal of NCTCF: to design

a practical, usable national framework, not just a

theoretical concept.

3.3.2 DSR in Information Systems and Ecosystem

Studies

DSR is widely used in innovation ecosystem research

because:

e it supports model prototyping;

e it validates conceptual frameworks;

e it blends theory with real-world implementation.

Your original document
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used elements of model development methodology;

this paper expands them into a formal DSR structure.

3.3.3 How DSR Shapes the NCTCF

The NCTCF was developed through:

1. Problem identification: India lacks a unified
creative-tech ecosystem.

2. Literature integration: Synthesising creative
economy, education, and innovation research.

3. Model design: Proposing a five-pillar framework
with national governance structure.

4. Evaluation: Through global benchmarking, expert
insights, and ecosystem alignment.

5. Refinement: Structuring the model for academic
and policy adoption.

Thus, DSR ensures methodological rigour and

usability.

IV. RESEARCH GAP

Although India possesses vast creative talent, cultural
richness, and technological capacity, academic and
policy literature reveals several unresolved gaps.
These gaps justify the creation of the NCTCF.

41 Gap 1 — Lack of an Integrated National

Framework for Creative-Technology

Current research addresses:

e  creative economy;

e  cultural heritage;

e technology adoption;

e education reforms;

e innovation ecosystems.

e But there is no unified model that merges:

e arts + cultural systems + education + emerging
technologies + industry.

This gap is crucial because innovation emerges from

intersection, not isolation.

4.2 Gap 2 — Minimal Integration of Creativity and
Technology in Indian Education

Universities in India often teach arts and technology as
separate domains. There is limited curriculum that
integrates:

e Al +design;

e XR + cultural storytelling;

e  Geospatial + heritage;

e  Virtual production + filmmaking;

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1112



© December 2025 | IJIRT | Volume 12 Issue 7 | ISSN: 2349-6002

e Digital fabrication + craft;

e Drone imaging + architecture.

The literature emphasises interdisciplinary skills, but
practical pathways are missing.

43 Gap 3 — Weak Creative-Tech Infrastructure
Across Institutions

India has strong IT infrastructure but minimal
creative-tech labs. There is no national blueprint for:
e XR labs;

e Al design studios;

e  Virtual production units;

e Digital heritage labs;

e  Drone and GIS studios;

e  Maker spaces.

Without physical and digital infrastructure, creative-
tech learning cannot scale.

4.4 Gap 4 — Fragmented Cultural, Academic, and
Industrial Sectors

Creativity in India is distributed across:

e Bollywood, animation, gaming;

e  Crafts, folk arts, tribal cultures;

e  Museums, archives, temples;

e IITs, NIDs, private universities;

e [T companies, startups.

But these ecosystems rarely interact. The absence of
structured collaboration results in:

o  skill gaps;

e outdated curricula;

e low innovation output;

e reduced cultural exports;

e missed economic opportunities.

4.5 Gap 5 — Underdeveloped Creative-Tech Labour
Market and Career Pathways

India produces:

o millions of engineers,

e thousands of artists,

e hundreds of designers.

But very few creative technologists, a key talent
category globally.

Industries report a severe shortage of:

e XR developers,

e  virtual production specialists,

e digital heritage designers,

e cultural storytellers,
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e Al creatives,

e 3D/immersive environment artists.

Academic structures have not adapted to these
emerging roles.

4.6 Gap 6 — Lack of National Digital Cultural
Infrastructure

India has thousands of years of heritage, yet:

e few monuments are 3D-scanned,

e museum digitalisation is minimal,

e archives remain inaccessible,

e temples lack immersive documentation,

e craft traditions are rarely digitised.

There is no India-wide:

e  cultural cloud;

o  XR cultural museum grid;

e  craft-tech digital twin network;

e drone-based heritage mapping system.

This gap represents an enormous lost opportunity in
digital exports and tourism.

4.7 Gap 7 — Absence of Asia-Focused Scaling
Frameworks

Most research on creative economies focuses on:

e FEurope;

e North America;

e FEast Asia.

There is a significant shortage of India-led frameworks
that can scale across Asia, particularly South and
Southeast Asia. Considering India’s cultural influence,
digital footprint, and regional leadership potential, this
void must be filled.

Your original document

Research Paper 01

partially identified these gaps; this expanded paper
formalises them academically.

V. RESEARCH QUESTIONS AND OBJECTIVES

Based on the gaps identified, this study proposes the
following research questions and objectives.

5.1 Research Questions

5.2 Objectives of the Study

Primary Objective

To design a comprehensive National Creative-
Technology Capacity Framework (NCTCF) that
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strengthens India’s interdisciplinary creative-tech

capabilities.

Secondary Objectives

1. To propose curriculum reforms for integrating
emerging technologies with creative disciplines.

2. To define national creative-tech infrastructure
requirements.

3. To develop an ecosystem model enabling
research, innovation, and entrepreneurship.

4. To create mechanisms to empower artisans,
cultural communities, and indigenous knowledge
systems.

5. To outline governance structures, state-level
councils, and national missions.

6. To recommend pathways for scaling India’s
model across South and Southeast Asia.

VI. THE NATIONAL CREATIVE-TECHNOLOGY
CAPACITY FRAMEWORK (NCTCF)

The National Creative-Technology  Capacity
Framework (NCTCF) is an original, multi-layered,
academically grounded framework designed to help
India build a future-ready creative-technology
ecosystem. It integrates curriculum transformation,
infrastructure development, research and innovation,
industry collaboration, and cultural ecosystem
empowerment into a unified model.

The framework is structured around:

e Five Core Pillars

Proposed Curriculum Integration Areas

e  Four Enabling Mechanisms

e  Three-Tier Architecture

e A National Governance Structure

e An Asia-Focused Scaling Model

It is rooted in ecosystem theory, helix models, and
Design Science Research (DSR), ensuring alignment
with global academic standards while addressing
India’s specific socio-cultural and economic realities.

6.1 Pillar 1 — Curriculum Reform and Talent
Development

Curriculum transformation is the central pillar of
creative-technology capacity building. Because
human capital is the primary driver of creative-tech
innovation, educational reforms must be systematic,
interdisciplinary, and aligned with industry needs.
This pillar encompasses curricular, pedagogical, and
capacity-building  reforms across universities,
polytechnics, vocational institutions, and community
learning networks.

6.1.1 Integrating Creative Disciplines with Emerging
Technologies

Traditional creative curricula in India—fine arts,
design,  performing  arts—rarely  incorporate
technological fluency. Conversely, engineering and
technology programs lack creative grounding. NCTCF
proposes embedding technology into creative
programs and creativity into technology programs.

‘ Creative Discipline ”

Integrated Technologies

‘ ‘ Outcomes

‘ Design, Visual Arts ” Al, Generative Design, 3D Modelling H Computational creativity, design intelligence

‘ Animation & Film H Virtual Production, XR, Motion Capture H

Real-time content creation

‘ Architecture

H Drone GIS, 3D scanning, digital twins H

‘ Heritage & Culture H XR, Al restoration, volumetric capture H

Cultural preservation & digital tourism

‘ Performing Arts ”

AR stagecraft, projection mapping

H Hybrid performance environments

‘ Craft & Folk Arts ” Digital fabrication, 3D printing, CAD H Craft-tech hybrids & new artisanal markets

|
|
|
Smart heritage, spatial storytelling ‘
|
|
|

These interdisciplinary transformations align with
global shifts in creative education.

6.1.2 Modular Curriculum Structure (UG, PG,
Doctoral)
UG (Undergraduate Level)

e Foundation in design, storytelling, digital literacy
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e Introduction to XR, Al, GIS, drone mapping

e  Studio-based learning

e Internships with creative-tech industries

e  Community projects with artisan clusters

PG (Postgraduate Level)

e Specialisations in XR design, heritage
informatics, virtual production, spatial computing

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1114



© December 2025 | IJIRT | Volume 12 Issue 7 | ISSN: 2349-6002

e Industry-funded research projects

e Thesis/dissertation  focusing on  applied
innovation

Doctoral Level (PhD)

e Transdisciplinary research linking culture,
creativity, technology, and society

e Creation of new knowledge systems for creative-
technology policy, design, and innovation

6.1.3 Pedagogical Innovations

NCTCF mandates a shift from lecture-based to studio,

lab, and field-oriented learning.

Pedagogical Reforms Include:

e Maker-based learning: Prototype — Test —
Refine

e Challenge-based learning: Real industry
problems

e Open lab pedagogy: Students work across
disciplines

e Portfolio-driven assessment: Projects over exams

e XR-first learning: Virtual labs for remote
institutions

e  Community-embedded pedagogy: Learning with
artisans

Such approaches improve employability and creativity

simultaneously.

6.1.4 Faculty Development and Upskilling

India lacks trained faculty in creative-tech domains.

NCTCF recommends:

e National Creative-Tech Faculty Development
Programme (FDP)

e International academic collaborations

e Industry sabbaticals for faculty

e Faculty training in XR, VP, GIS, Al, digital
heritage

6.1.5 Micro-credentials & Lifelong Learning
Short-term stackable credentials allow:

e  working professionals to upskill

e  artisans to enter digital markets

e students to specialise flexibly
Micro-credentials include:

e XR Content Design

e Al for Creativity

e Drone Cinematography

e  Spatial Storytelling
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e Digital Craft Fusion

6.2 Pillar 2 — The National Creative-Technology
Infrastructure Network

The second pillar establishes a countrywide
infrastructure foundation, ensuring equitable access
across states, rural communities, and underserved
regions.

6.2.1 National Creative-Technology Lab Network
(NCTLN)

A national network of creative-tech labs across
institutions including:

Core Lab Types

Al & Computational Creativity Labs

XR Immersive Media Studios

Virtual Production & Motion Capture Facilities
Drone & Geospatial Imaging Labs

Digital Fabrication & 3D Printing Labs

Digital Heritage Preservation Labs

Smart Craft & Maker Labs for Artisan
Communities

8. Gaming and Interactive Media Studios

Nk W=

Each lab would have standardised design guidelines,
equipment lists, and operational protocols.

6.2.2 Regional Creative-Technology Parks

Modeled after Singapore’s one-north and Korea’s
Digital Media City, these parks support:

e startups and incubation

e  post-production services

e immersive content creation

e virtual production stages

e  digital heritage restoration units

e  XR event design studios

Located in Tier 2 and Tier 3 cities, they decentralise
creative innovation.

6.2.3 Mobile Labs & Rural Creative-Tech Access
Units

India’s rural creative population requires access to
technology. Mobile creative-tech labs can include:

e portable XR systems

e  drone training kits

e 3D printing units

e  craft digitisation equipment

This ensures inclusivity for tribal and remote regions.
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6.2.4 National Creative-Technology Data Grids

India needs a unified digital infrastructure:

e National Cultural Cloud

e XR Museum Grid

e Drone-based Heritage Atlas

e Craft Digital Twin Repository

e  Creative-Tech Portfolio Network

These leverage India’s digital stack and geospatial
policy reforms.

6.3 Pillar 3 — Applied Research, Innovation, and
Entrepreneurship Hubs

This pillar establishes structured mechanisms for
generating knowledge, innovation, and economic
growth.

6.3.1 University-Based Applied Research Hubs
These hubs focus on:

e immersive cultural experiences

e Al-assisted creative processes

e real-time virtual production

e  smart tourism systems

e  heritage informatics

e geospatial narrative design

e  craft-tech innovation

e  creative robotics

These hubs merge academic research with cultural and
industrial needs.

6.3.2 National Creative-Tech Research Agenda

India lacks a structured research agenda for creative-
tech domains. NCTCF proposes collaborations across:
e IITs, NIDs, FTIL, NIFT

e  State universities

e  Private creative universities

e National museums and archives

e Global academic networks

Research themes include:

e Al ethics in creative industries

e XR for education

e Digital heritage preservation models

e Algorithms for cultural content indexing

e  Creative mobility and smart cities

e Indigenous knowledge systems and technology
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6.3.3 Creative-Tech Entrepreneurship
Entrepreneurship is a core driver of economic growth
in creative economies. NCTCF recommends:

e Creative-tech startup accelerator programs

e Seed funding for XR/AI content startups

e Monetisation models for digital heritage

e  Craft-tech e-commerce enablement

e  Virtual production incubation clusters

e  Soft-landing programs for global markets

6.3.4 Intellectual Property (IP) Reforms

Creative industries require strong IP systems. NCTCF
recommends:

e Dblockchain-based IP registry for creators

e faster copyright approvals

e creative commons for educational use

e heritage licensing models for global XR platforms

6.4 Pillar 4 — Industry and Economic Alignment
This pillar ensures that creative-technology education
and innovation translate directly into economic growth
and employment.

6.4.1 National Creative-Tech Industry Council

A central industry-university-government forum that
guides:

e curriculum alignment

e internships and apprenticeships

e emerging job market mapping

e national creative-tech talent reports

e  coordination with ministries and state councils

6.4.2 Industry 4.0 and Creative-Tech Convergence
Emerging sectors such as:

e automobiles

e aviation

e  manufacturing

e healthcare

e mobility

e  smart cities

increasingly require creative-technology specialists
for:

e simulation

e digital twins

e human-machine interfaces

e training environments

e data storytelling
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Creative-technology is a cross-sector competency.

6.4.3 Creative-Tech Labour Market Development
NCTCEF proposes:

e a National Creative-Tech Skills Registry

e a National Creative-Tech Jobs Portal

e standardised job roles aligned with NSQF

e industry certification programs

6.4.4 Economic Impact Potential

Creative-tech ecosystems can generate:

e  3-5 million high-value jobs

e new export markets (digital content, XR, cultural
assets)

o  GDP expansion through cultural tourism

e major startup investments

This aligns with national economic goals.

6.5 Pillar 5 — Cultural and Indigenous Knowledge
Integration

Creativity in India is inseparable from culture. This
pillar ensures India’s cultural wealth becomes a driver
of innovation, not a peripheral concern.

6.5.1 Cultural Ecosystem Mapping

A national mapping initiative covering:

e crafts

o festivals

e rituals

e performing arts

o folk narratives

e local knowledge systems

e tribal art practices

This becomes the foundation for cultural innovation.

6.5.2 Digital Heritage Mission

India needs large-scale digitisation programs:

e 3D scanning of monuments

e  volumetric capture of dances

e XR sacred geography

e drone-based historical mapping

o digital replicas for museums

This creates cultural continuity and global digital
tourism assets.

6.5.3 Craft-Tech Fusion Programs
Artisans can benefit from:
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e  CAD design integration

o digital fabrication

e XR craft exhibitions

e  Al-assisted pattern generation

e global craft e-commerce platforms

NCTCEF positions artisans as core contributors to the
innovation ecosystem—not beneficiaries.

6.54 Indigenous Knowledge System (IKS)
Integration

IKS can inform:

e sustainable design

e  cco-materials

e architectural wisdom

e climate aesthetics

e traditional performing arts

This strengthens India’s cultural identity.

6.6 Multi-Level Governance Structure
NCTCF proposes a multi-tier governance system for
coordinated national implementation:

6.6.1 National Creative-Technology Mission (NCTM)
Under:

e  Ministry of Education

e  Ministry of Culture

e  Ministry of Electronics & IT

e  Ministry of Skill Development
Responsibilities:

e policy coordination

e national standards

e funding management

e international partnerships

6.6.2 State Creative-Technology Councils (SCTCs)
Each state establishes its own council to:

e deploy state-level parks/labs

e  coordinate university rollouts

e integrate cultural ecosystems

e manage artisans and cultural institutions

6.6.3 Institutional Ecosystem Units (IEUs)

Each university/polytechnic hosts an IEU responsible
for:

e curriculum reform

e faculty development

e research coordination
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e lab operations

6.7 Three-Tier National Architecture
NCTCEF is organised into three structural layers:

6.7.1 Foundation Layer: Individuals and Communities
e students

e artisans

e  creators

e  cultural custodians

e faculty and researchers

This is the human core of the ecosystem.

6.7.2 Innovation Layer: Labs and Hubs

e creative-tech labs

e innovation hubs

e research clusters

This is where knowledge becomes innovation.

6.7.3 Commercialisation Layer: Industry and Markets
e  creative-tech enterprises

digital content markets

e XR tourism

e virtual production industry

This converts creativity into economic value.

6.8 Asia-Focused Scaling Model (ACTN)

India can lead an Asia Creative-Technology Network
(ACTN) through:

e bilateral cultural-tech programs

e  shared heritage digitisation corridors

e Asia XR Museum Grid

e  cross-border creative curricula

e  Asia Cultural Cloud

This enhances India’s regional influence.

VII. DISCUSSION

The National Creative-Technology  Capacity
Framework (NCTCF) represents a transformative
approach to integrating creativity, technology, cultural
knowledge, innovation, and economic development
into a unified national ecosystem. The framework
addresses structural gaps identified in the literature
and brings coherence to India’s fragmented creative
and technological sectors.

This section critically examines the implications,
potential outcomes, challenges, and the theoretical
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significance of NCTCF for India’s socio-economic
and cultural future.

7.1 Reframing Creativity as a National Competency
Traditionally, creativity in India has been perceived as
an artistic or cultural pursuit. The NCTCF reframes
creativity as:

e anational developmental competency,

e an engine of economic diversification,

e apillar of global competitiveness,

e adriver of digital innovation, and

e abridge between tradition and modernity.

This repositioning aligns India with nations such as
South Korea, Japan, Singapore, Finland, and the UK,
where creativity is a strategic asset integrated into
national policy and industry planning.

7.2 From Fragmented Sectors to a Unified Creative-

Tech Ecosystem

India currently operates multiple parallel ecosystems:

e astrong IT sector,

e evolving animation and gaming industry,

e large artisan communities,

e diverse cultural heritage networks,

e dynamic media and entertainment industries,

e rapidly expanding digital consumer market.

These sectors rarely intersect meaningfully.

The NCTCF creates bridging structures (national

labs, creative-tech parks, curriculum reforms,

innovation hubs, digital cultural grids) to ensure that

talent, technology, and tradition inform one another.

This systemic integration can:

e reduce duplication of efforts,

e climinate skill siloing,

e increase innovation speed,

e Dboost cross-sector partnerships,

e strengthen market relevance of educational
programs.

7.3 Strengthening Creative-Tech Human Capital
Human capital development is central to national
competitiveness in creative-tech sectors. With 65% of
India’s population below the age of 35, the NCTCF
helps convert demographic advantage into innovation
advantage by:

e embedding emerging technologies into education,
e providing creative-tech skills to young students,

e fostering entrepreneurial mindsets,
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e cenabling artisan participation in  digital
economies.

The framework also addresses India’s chronic skill

gaps in:

e virtual production,

e XR development,

e creative Al applications,

e  geospatial storytelling,

o  digital heritage,

e  spatial computing,

e advanced digital fabrication.

By training a new generation of creative technologists,

India can leapfrog global competition.

7.4 Cultural Revitalisation Through Technology

One of the greatest strengths of the NCTCF is its
integration of India’s cultural heritage and indigenous
knowledge systems.

India’s craft ecosystems, festivals, rituals, and
performative traditions offer:

e content for XR museums,

e foundations for sustainable design,

e source material for animation and gaming,

o digital storytelling material for global platforms,
e cultural tourism experiences.

Technology becomes an amplifier of India’s cultural
imagination rather than a disruptor. This approach
contrasts with Western creative-tech ecosystems,
which often prioritise technology over tradition.

7.5 Industry and Economic Transformation Potential
NCTCEF directly addresses economic priorities:

7.5.1 Job Creation

The creative-tech sector can generate 3—5 million jobs,
including:

o  XR designers

e virtual production specialists

e  Al-assisted artists

e drone-imaging experts

e cultural content developers

e  craft-tech product designers

e  geospatial narrative architects

7.5.2 Startup Acceleration

India can become a major hub for:

e XR tourism startups,

e  cultural-tech enterprises,

e virtual production studios,
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e  Al-driven creative tools,

e  craft-tech product ventures.

7.5.3 Digital Exports

Digital cultural exports—XR museums, immersive
storytelling, virtual temples, craft-tech fashion—
represent new global markets.

7.5.4 Smart City Integration

Creative-technology plays a critical role in:

e public design,

e city branding,

e digital cultural mapping,

e  citizen engagement,

e immersive urban experiences.

7.6 Equity and Social Inclusion

The inclusion of artisan and indigenous communities

in the ecosystem ensures equitable access and

participation.

NCTCEF ensures:

e artisans gain new markets,

e tribal knowledge is documented,

e rural youth access XR/AI labs,

e women participate in creative-tech sectors,

e community narratives enter national innovation
pipelines.

This aligns with India’s social justice and

sustainability priorities.

7.7 Challenges and Risks

Key challenges include:

e uneven institutional capacity,

e faculty shortages,

e funding limitations,

e slow bureaucratic processes,

e resistance to curriculum change,

e gaps in digital literacy,

e infrastructural disparities across states.
Mitigation strategies include:

e strong policy mandates,

e phased implementation,

e public—private partnerships,

e faculty development programs,

e  minimum infrastructure standards,
e community-sourced initiatives.
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VIII. NATIONAL IMPLICATIONS OF THE
STUDY

The NCTCF has wide-ranging implications across
policy, education, economy, society, culture, and
global positioning.

8.1 Policy Implications

The study calls for:

e creation of a National Creative-Technology
Mission (NCTM),

e new national policies for creative-tech education,

e  state creative-tech councils,

e national creative-tech standards and accreditation,

o funding incentives for digital heritage and XR
infrastructure,

e alignment with NEP 2020 and geospatial policy
reforms.

8.2 Educational Implications

Institutions must:

e reform curricula,

e  build XR/AI labs,

e adopt studio-based pedagogies,

e invest in faculty training,

e integrate artisans and cultural practitioners into
teaching.

The NCTCF provides a blueprint for NEP 2020’s

interdisciplinary vision.

8.3 Economic Implications

The creative-tech sector can contribute significantly
through:

e  startup growth,

e  export revenues,

e foreign investments,

e new digital markets,

e  heritage-based tourism.

This further strengthens India’s knowledge economy.

8.4 Technological Implications

NCTCEF accelerates adoption of:

e immersive technologies,

o Al-based creativity,

e  volumetric capture,

e  GIS-driven cultural narratives,

e  digital fabrication for sustainable design.
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It also promotes indigenous technological innovation.

8.5 Socio-Cultural Implications
India gains:

digitised heritage repositories,

revitalised artisan communities,

e  protection of cultural knowledge systems,

e inclusive digital futures for rural populations.
This strengthens cultural identity and social resilience.

8.6 Global & Diplomatic Implications

India can become a leader in:

e  cultural-tech innovation,

e XR cultural diplomacy,

e Asia-wide creative collaboration,

e  cross-border cultural heritage networks.

IX. IMPLEMENTATION ROADMAP (10-YEAR
PLAN)

A national-scale creative-technology ecosystem
requires phased, strategic implementation.

This roadmap outlines a 10-year rollout plan across
four phases.

Phase 1 (Years 1-2): Foundation Building

9.1.1 National Initiation

e Launch National Creative-Technology Mission
(NCTM)

e Set national standards for labs and curricula

e Formulate policy guidelines

e Establish State Creative-Technology Councils
(SCTCs)

9.1.2 Pilot Institutions

Select 50 institutions across major states

Establish Creative-Technology Lab Clusters

e  Begin curriculum modularisation

e Develop national micro-credential frameworks
9.1.3 Faculty Upskilling

e National FDP for XR/AI/VP/GIS

e International academic partnerships

Phase 2 (Years 3—5): Expansion & Scaling

9.2.1 Infrastructure Deployment

e 300+ creative-tech labs across states

e  15-20 Regional Creative-Technology Parks
e Mobile creative-tech labs for rural regions
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9.2.2 Curriculum Integration

e  University-wide creative-tech courses

e Creative-tech minor degrees

e  Mandatory internships with industry

9.2.3 Research Acceleration

e  Establish 25 Innovation & Cultural-Tech Hubs
e  Launch national research grants

e  Promote creative-tech PhD programs

Phase 3 (Years 6-8): Consolidation & Globalisation
9.3.1 National Creative-Tech Data Grids

e  Cultural Heritage Cloud

e  XR Museum Grid

e Craft Digital Twin Network

e  GIS Heritage Corridor Mapping

9.3.2 Innovation Commercialisation

e Creative-tech startup accelerators

e Industry—academia joint innovation labs
e  Virtual production clusters

9.3.3 Artisan Empowerment Programs

e  Craft-tech training programs

e Digital marketplaces for artisans

e XR heritage centres in cultural districts

Phase 4 (Years 9-10): Leadership & Regional
Influence

9.4.1 Asia Creative-Technology Network (ACTN)

e Regional partnerships

e Asian XR cultural corridors

e Cross-border digital heritage projects

9.4.2 India as Global Creative-Tech Leader

e  Global Creative-Tech Summit

e International research collaborations

e Exporting Indian creative-tech frameworks

X. LIMITATIONS OF THE STUDY

While the National Creative-Technology Capacity
Framework (NCTCF) offers a comprehensive model
for national transformation, it is important to
acknowledge the study’s limitations. These limitations
are common in large-scale ecosystem design research
and do not diminish the conceptual contribution of the
study but rather highlight areas for future empirical
work.
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10.1 Limited Primary Data Collection

This research is based predominantly on:

e secondary literature,

e policy documents,

e global benchmarking,

e innovation theory,

e and design science research principles.
Although this provides an academically robust
foundation, future studies should incorporate:
e  cthnographic fieldwork,

e large-scale surveys,

e  artisan community interviews,

e faculty readiness assessments,

e industry consultations,

e  state-to-state comparative data.

Such empirical work will refine the framework
further.

10.2 Variability in State Capacity

India’s states have vastly different:

e cconomic capabilities,

e institutional readiness,

e  cultural ecosystems,

e digital infrastructure,

e policy implementation speed.

The NCTCF is a national framework, but its real-
world success depends on state-level adaptation and
political will. Some states may progress rapidly (e.g.,
Maharashtra, Karnataka, Tamil Nadu), while others
may require extensive capacity-building.

10.3 Implementation Challenges Across Educational
Institutions

Indian higher education institutions exhibit large
disparities in:

e funding availability,

e access to technology,

e faculty expertise,

e research orientation,

e community linkages.

Implementing the framework will require strong
institutional leadership and consistent policy
incentives. Without these, rollout may be uneven.

10.4 Rapid Technological Evolution
Emerging technologies—AlI, XR, virtual production,
GIS, drone mapping, spatial computing—change
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rapidly. While the NCTCF is designed to be future-
oriented, specific tools, platforms, and methods may
evolve beyond what is articulated here. Continuous
curriculum updates and lab upgrades will be essential.

10.5 Cultural and Social Complexity

India’s cultural landscape is rich but complex.
Integrating:

e  artisan traditions,

e indigenous knowledge systems,

e  folk narratives,

e intangible cultural heritage

into digital ecosystems requires cultural sensitivity
and ethical guidelines. The NCTCF offers structural
pathways, but actual implementation must be
community-led to avoid misrepresentation, cultural
homogenisation, or commodification.

10.6 Need for Longitudinal Studies

The impact of a national creative-technology
ecosystem cannot be assessed in a short period.
Longitudinal studies over 5—10 years are necessary to
analyse:

e changes in skill formation,

e economic outcomes,

e cultural preservation,

e  startup growth,

e technology adoption patterns,

e global cultural engagement.

Future academic research should build on this
foundational model.

XI. CONCLUSION (APPROX. 1,200 WORDS)

India stands at a historic juncture where creativity,
culture, and emerging technologies are converging to
create new global opportunities for economic growth,
cultural revitalisation, and digital innovation. The
nation’s demographic strengths, cultural abundance,
IT capabilities, startup ecosystem, and creative
workforce position it uniquely to lead the world in
creative-technology innovation. Yet the absence of a
unified national strategy has limited India’s ability to
harness its full potential.

The National Creative-Technology  Capacity
Framework (NCTCF) presented in this study is a
response to this strategic gap. It provides a
comprehensive, multi-dimensional model capable of
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transforming India’s creative, technological, and
cultural ecosystems through systemic, structured, and
scalable interventions.

11.1 Integrating Creativity, Technology, and Culture
At its core, the NCTCF redefines how India
conceptualises creativity. No longer seen as a
peripheral cultural asset or a niche artistic domain,
creativity becomes a national competency that
intersects:

e innovation,

o digital transformation,

e  cultural heritage,

e  education,

e cconomic development,

e and social inclusion.

By merging creative and cultural domains with
emerging technologies, the framework positions India
to engage meaningfully with global shifts in:

e immersive media,

e Al-enabled creativity,

e heritage digitisation,

e  virtual economies,

e interactive storytelling,

e spatial computing.

This integration ensures that India’s cultural
distinctiveness becomes a source of competitive
advantage in global creative markets.

11.2 NCTCF as a National Development Strategy

The NCTCF is more than an academic model—it is a

national development strategy for India. By building

creative-technology capacity at scale, India can:

e generate millions of high-value jobs,

e drive innovation across sectors,

e strengthen cultural exports,

e develop new industries such as XR tourism and
virtual production,

e empower artisan communities,

e revitalise heritage ecosystems,

e enhance global soft power.

Countries that have adopted integrated creative-tech

ecosystems (South Korea, Singapore, UK, Finland)

have seen rapid innovation, economic diversification,

and global cultural influence. India can replicate and

extend these successes through a culturally grounded

approach.
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11.3 Interdisciplinary Talent for the Future

One of the strongest contributions of the NCTCEF is its
emphasis on hybrid talent development. The future of
work will demand individuals who can combine:

e  critical thinking,

e  design abilities,

e technological fluency,

e cultural literacy,

e environmental awareness,

e entrepreneurial mindset.

By reforming curricula, creating creative-tech labs,
transforming pedagogy, and embedding
interdisciplinary learning, the NCTCF builds the
foundation for such future-ready talent.

11.4 Revitalising Artisan and Cultural Communities
India’s artisan communities are not merely custodians
of tradition—they are potent sources of knowledge,
design wisdom, sustainability practices, and cultural
creativity. The NCTCF ensures that artisans are
embedded into the digital economy through:

e  craft-tech fusion,

e digital fabrication,

e XR exhibitions,

e  Al-assisted design,

e global e-commerce linkages,

e geospatial cultural mapping.

This approach preserves cultural identity while
enabling artisans to participate in high-value digital
ecosystems.

11.5 Positioning India as the Creative-Technology
Leader of Asia

Perhaps the most visionary component of the
framework is the Asia Creative-Technology Network
(ACTN). This proposes India’s leadership role in:

e  cross-border cultural digitisation,

e regional creative-tech education networks,

e  XR heritage corridors,

e collaborative research,

e  digital cultural diplomacy.

Such initiatives enhance India’s regional and
international influence, aligning cultural technology
with foreign policy and global engagement.

11.6 A Future Vision for India

The National Creative-Technology  Capacity
Framework envisions an India where:
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e cvery student has access to creative-technology
labs,

e every artisan has access to digital tools,

e cvery university becomes a creative-tech
innovation hub,

e cvery state develops its own creative-tech
identity,

e cvery cultural site is digitised for global
audiences,

e cvery industry relies on creative-tech talent,

e India exports immersive culture to the world.

o  This future is both aspirational and achievable.

11.7 Conclusion Summary

The NCTCF represents a major scholarly and policy

contribution by:

e providing a national blueprint for creative-tech
education and innovation,

e addressing systemic gaps across sectors,

e integrating art, culture, and technology,

e supporting cultural preservation and digital
heritage,

e aligning economic development with creative
industries,

e proposing a robust governance and ecosystem
architecture.

This study offers a new paradigm for how India can

reimagine its creative, technological, and cultural

futures. With political will, institutional commitment,

and societal participation, the NCTCF can

fundamentally transform India into the world’s

creative-technology capital.
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