110

Chapter 7
Industry 4.0 in the

Textile Sector:
Applications, Influencing
Factors, and Opportunities

Kanchan Awasthi
https://orcid.org/0000-0003-1163-3658

Indian Institute of Technology, Kanpur, India

Krunal Padwekar
Indian Institute of Technology, Kanpur, India

Subhas Chandra Misra
https://orcid.org/0000-0002-8254-7135

Indian Institute of Technology, Kanpur, India

ABSTRACT

Industry 4.0 is a phenomenon that describes technological advancement in all sectors to bring the best
business practices and to create a sustainable society. Textile sector which remained at the forefront
in the past three industrial revolutions is lacking its spot in the fourth industrial revolution, making it
difficult to sustain in the competitive environment. The sector can realize the benefits of Industry 4.0 by
following a systematic strategy to implement it. To follow a systematic strategy, it is important to have
the necessary background knowledge and ongoing trends in the field. For this purpose, we reviewed and
analyzed the current literature to know the status of Industry 4.0 in Textile sector. This review mainly
focused on three categories: the type of research, focused technology in Industry 4.0, and focused di-
mensions (i.e., applications, influencing factors, and opportunities). This review will prepare researchers
to conduct the research in the field and will suggest solutions to implement Industry 4.0 in textile sector
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Industry 4.0 in the Textile Sector

INTRODUCTION

Industrial Revolutions are considered the most significant part of civilization. Inventions and inno-
vations that took place during these revolutions, had majorly contributed to the growth of industries
and society. From the First Industrial Revolution to the Fourth Industrial Revolution, many transitions
have taken place in the manufacturing segment. Textile sector is one of those sectors that contributed
significantly to the first two Industrial Revolutions. For instance, the invention of the flying shuttle by
John Kay in 1773 led to the foundation of the first Industrial Revolution followed by the invention of
the jacquard mechanism which led to the base for the second Industrial Revolution, related to infor-
mation processing (Park & Jayaraman, 2001). The third industrial revolution linked to automation and
ICT also aided to textile sector by providing support through computer-aided manufacturing, flexible
manufacturing systems, etc. (Xu et al., 2018). In short, textile sector has played an important role in all
three Industrial Revolutions.

Textile sector which has evaluation of approximately $920 billion in 2021 in global textile, is assumed
to reach $1230 billion by 2024. In India, textile sector contributes to approximately 2.3% to GDP, 13% to
industrial manufacturing and 12% to exports. Apart from this, India accounts for about 4% of the world’s
textile and clothing trade. It can be observed that textile sector is a vital support in nation’s economy.
Therefore, it is vital to focus on the sector to ensure its growth and to make it upgraded according to the
ongoing technological trends.

Industry 4.0, which is known for its extraordinary characteristics such as advanced connectivity
and communication with the external environment, has set new goals in the manufacturing sector. The
implementation of Industry 4.0 technologies promotes efficiency in manufacturing and know-how of
the existing processes (Xu et al., 2018). Many industries comprising large and small medium enterpris-
es (SMEs) have already implemented or are in the process of realizing Industry 4.0 solutions as their
strategic plans. However, some SMEs are still facing challenges due to their rigid organization structure
and lack of external support. Many Textile industries are categorized as a part of SMEs and suffers
problems such as lacking financial inputs, IT infrastructure and human competency (Majumdar et al.,
2021). Although some of the processes related to Industry 4.0 are already in practice in textile sector
such as defect detection and classification of fabrics based on visual techniques (Alruwais et al., 2023;
Czimmermann et al., 2020; Devarajan et al., 2022).

To know the status of Industry 4.0 adoption and implementation in textile sector, it is essential to
review the existing work in the area. This will provide a gist of the ongoing work in the domain and
will help researchers to contribute to the field in terms of more academic papers and implementation
roadmap for textile professionals. To achieve this goal, the authors reviewed the existing literature at the
juncture of Industry 4.0 and textile and presented the research papers focusing on three categories: type
of research, focused technology in Industry 4.0, and focused dimensions (i.e. applications, influencing
factors, and opportunities).

111



14 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/industry-40-in-the-textile-sector/350508

Related Content

Validation of the Sealing Machine Process for Surgical Packs: A Methodological Approach
Karina Cecilia Arredondo-Soto, Maria Marcela Solis-Quinteros, Marco Augusto Miranda-Ackermanand
Julio Blanco-Fernandez (2022). Quality Control Applications in the Pharmaceutical and Medical Device
Manufacturing Industry (pp. 179-209).
www.irma-international.org/chapter/validation-of-the-sealing-machine-process-for-surgical-packs/300167

Advances in Metal Additive Manufacturing for Smart Materials: Design to Deployment
Jagadeesh Baskaran (2026). Engineering Advanced Materials for Manufacturing, Energy, and Smart
Systems (pp. 165-194).

www.irma-international.org/chapter/advances-in-metal-additive-manufacturing-for-smart-materials/402174

Computational Intelligence (Cl) in the Sustainable Manufacturing of Emerging Materials for
Energy Storage and Environmental Applications

Vijayalaxmi Vishwanath Sonkambleand Vinod Govind Gawai (2025). Using Computational Intelligence for
Sustainable Manufacturing of Advanced Materials (pp. 121-148).

www.irma-international.org/chapter/computational-intelligence-ci-in-the-sustainable-manufacturing-of-emerging-

materials-for-energy-storage-and-environmental-applications/376693

The Work of the Committees in the Business Chambers to Promote the Development of
Emerging Technologies

Samantha Ivett Méndez-Sanchez (2023). Emerging Technologies and Digital Transformation in the
Manufacturing Industry (pp. 213-223).
www.irma-international.org/chapter/the-work-of-the-committees-in-the-business-chambers-to-promote-the-development-

of-emerging-technologies/330174

An Embedded Online Hydraulic Fluid CM and RUL-System for Industry 4.0 Manufacturing
Machines

Vito Tiand Darko Lovrec (2020). Handbook of Research on Integrating Industry 4.0 in Business and
Manufacturing (pp. 301-323).
www.irma-international.org/chapter/an-embedded-online-hydraulic-fluid-cm-and-rul-system-for-industry-40-

manufacturing-machines/252370



http://www.igi-global.com/chapter/industry-40-in-the-textile-sector/350508
http://www.irma-international.org/chapter/validation-of-the-sealing-machine-process-for-surgical-packs/300167
http://www.irma-international.org/chapter/advances-in-metal-additive-manufacturing-for-smart-materials/402174
http://www.irma-international.org/chapter/computational-intelligence-ci-in-the-sustainable-manufacturing-of-emerging-materials-for-energy-storage-and-environmental-applications/376693
http://www.irma-international.org/chapter/computational-intelligence-ci-in-the-sustainable-manufacturing-of-emerging-materials-for-energy-storage-and-environmental-applications/376693
http://www.irma-international.org/chapter/the-work-of-the-committees-in-the-business-chambers-to-promote-the-development-of-emerging-technologies/330174
http://www.irma-international.org/chapter/the-work-of-the-committees-in-the-business-chambers-to-promote-the-development-of-emerging-technologies/330174
http://www.irma-international.org/chapter/an-embedded-online-hydraulic-fluid-cm-and-rul-system-for-industry-40-manufacturing-machines/252370
http://www.irma-international.org/chapter/an-embedded-online-hydraulic-fluid-cm-and-rul-system-for-industry-40-manufacturing-machines/252370

