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Indian textile industry, a mainstay of the economy of the country, is confronted with two

challenges: the downtrend in Industry 4.0 technology adoption and the need to compete with

countries moving toward Industry 5.0. Digital transformation, though holding out possibilities
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Introduction

India's textile sector is contributing about 12% to exports
and has over 45 million people employed in the sector,
making the textile ecosystem one of the largest in the world
(Indian Textile Journal, 2025). The industry, though, is
experiencing uneven and declining implementation of
Industry 4.0 technologies like automation, IoT and Al
integration, especially among the small and medium
enterprises. Parallelly, countries like Germany, Japan and
South Korea are quickly shifting towards Industry 5.0,
which is based on hyper-personalization, sustainability and
human—machine collaboration (Textile World, 2025;
Textile Sphere, 2024). In order to regain competitiveness,
India needs to overcome technological inertia and embark
on a transition plan centered around innovation,
sustainability and inclusivity.

Review of Literature

Deepthi and Bansal (2022) performed a bibliometric review
to chart international research trends in Industry 4.0
adoption in the textile and apparel sector. Through their
review, they found that Europe and East Asia were leading
the digitalization charge, with India having major skill and
cost impediments to full-fledged implementation. The
authors concluded that it needs policy-specific support and

long-term investment in digital literacy for workers to
address this gap.

Sabareesh, Karthik and Nagarajan (2024) analyzed the
effects of the integration of 10T, robotics and Al in textile
production and supply chains. These technologies were
found to greatly enhance quality control and decrease
energy through  better  process
synchronization. SMEs experienced  difficulties
implementing these technologies as a result of insufficient
capital and technical capabilities. Based on the research, the
researchers concluded that government incentives and
collaborative academic industry advancements are essential

consumption

for mass implementation.

Majumdar, Garg and Jain (2023) investigated structural
impediments hindering Industry 4.0 adoption in developing
markets' textile industries. Using Interpretive Structural
Modelling, they identified management inertia, legacy
infrastructure and skilled staff unavailability as the key
bottlenecks. Their inference indicated that institutional
partnerships are crucial to establish knowledge-sharing
networks and strategic funding models.

Pasek et al. (2023) studied the efficiency of decision
making in textile firms using Industry 4.0 systems. Their
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study indicated that real-time analytics enabled managers to
optimize workflows, minimize defect rates and enhance
delivery dates. They concluded that digital management
tools increase organizational agility but need a digitally
equipped leadership workforce.

Cambridge University Press (2022) discussed integrating
sustainable production into Industry 4.0 platforms through
European textile companies' case studies. According to the
findings, there 1is a positive correlation between
environmental sustainability and cyber-physical systems.
Indian manufacturers would be able to yield similar results
by integrating sustainability objectives into digital change
policies, it concluded.

Emerald Insight (2021) published a systematic review of
Industry 4.0 technologies applicable to textile and apparel
production. Findings revealed that while technology
diffusion and adoption of IoT and automation are becoming
universal, adoption remains sluggish in developing
economies. Authors concluded that technology roadmaps
tied to industry requirements and digital competence
centres sponsored by governments are critical to successful
implementation.

Mureed Abbas et al. (2025) emphasized cultural readiness
in textile companies adopting Industry 4.0 technology. The
authors concluded that firms nurturing innovation and
participative cultures implemented digital systems more
efficiently than hierarchical ones. They found that social
and psychological readiness must go alongside technical
upgradation for holistic modernization.

Textile School (2025) explored how Industry 4.0 is
propelling automation, blockchain traceability and Al-
fused quality assurance. The study discovered that smart
manufacturing enhances accuracy and reduces rejection
rates across textile lines. The research concluded that early
digital adoption guarantees long-term competitiveness and
sustainability.

Cannavacciuolo (2023) examined how technological
innovation drives Industry 4.0 uptake in manufacturing
industries, such as the textile sector. It was identified
through findings that cross-industry collaboration and open
knowledge ecosystems were key drivers of innovation. The
research found that investing in public—private R&D
collaborations enable nations like India to improve
industrial modernization capability.

Tandfonline (2025) spoke about Industry 4.0's impact on
product innovation as well as business agility. In case
studies, the results showed that digital twins and virtual
simulation technologies cut development time by 25 - 30%.
The authors concluded that the blending of creative design
with digital manufacturing marks the transition to Industry

5.0, placing human creativity at the center of automated
spaces.

Methodology

The research used a qualitative descriptive design
supported by a systematic literature review. Secondary data
(2021-2025) from academic databases like Scopus,
Emerald, ScienceDirect and IEEE Xplore were examined.
Ten peer-reviewed papers were scrutinized in depth to
themes  concerning  digital
transformation in textiles. Thematic analysis revealed five
broad themes: (1) technological hurdles, (2) readiness of the
workforce, (3) policy support, (4) sustainability and (5)
networks for innovation. This approach yields conceptual

determine  common

insights instead of numerical generalizations, focusing on
contextual comprehension of Industry 4.0 and 5.0 readiness
within the Indian textile sector.

Discussion
Decline in Industry 4.0 Implementation

Notwithstanding India's leadership in textile export and
employment, studies validate a plateau in Industry 4.0
implementation (IJERT, 2024; Emerald, 2021). Initial high
investment, managerial reluctance and reliance on vintage
equipment stall modernization (Cambridge, 2022). The
smaller and medium enterprises (SMEs), making up more
than 80% of the industry, do not have the money or digital
infrastructure for transformation. Fragmented policies and
a lack of adequate upskilling programs also limit long-term
technological preparedness (Textile World, 2025).

Competing in Industry 5.0 World

Worldwide, the textile world is moving towards Industry
5.0 dominated by human—machine partnership, Al-
augmented design and sustainable production (Master's
Union, 2025). Countries such as Japan and Germany
incorporate workers in smart systems with a focus on
imagination and co-innovation. India needs to bridge this
gap by driving R&D in intelligent textiles, establishing PM
MITRA "super parks" for combined digital environments
and motivating circular textile innovation (Fibre2Fashion,
2025). The key to success is inclusive innovation: industry
modernization to balance people, machines and the
environment.

Policy Implications

1. Develop a National Industry 5.0 Innovation
Framework embracing robotics, blockchain
traceability and Al in textile clusters.

2. Enhance public—private R&D partnerships among
universities, tech companies and textile producers.
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3. Launch green innovation zones with an emphasis
on sustainable materials and low-carbon
production (Textile Sphere, 2024).

4. Scale up SAMARTH digital upskilling initiatives
to enhance human capital for Industry 5.0-era
manufacturing.

5. Offer tax incentives and export benefits to
companies that embed digital twin and circular
economy offerings (Indian Textile Journal, 2025).

Conclusion

The Indian textile industry is at the crossroads of

transformation. The declining adoption of Industry 4.0 and
the rush towards Industry 5.0 around the world unveil
underlying structural and capability shortfalls. Yet India's

size, trained manpower pool and dynamic government

policies are solid pillars for rebirth. Crossing the technology

gap involves continued investment in digital infrastructure,
skill formation and R&D-driven innovation. The shift to

Industry 5.0 is not an economic transition alone but a

strategic necessity that will shape India's leadership in

international

textile manufacturing through people-

oriented, sustainable and smart production systems.
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