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SMART WEAVING WITH ARTIFICIAL INTELLIGENCE:
AI-DRIVEN SOLUTIONS FOR SUSTAINABLE TEXTILE COMMERCE
IN ICHALKARANJI

Dr. Rita Simon Rodriques
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Dattajirao Kadam Arts, Science and Commerce College, Ichalkaraniji
ABSTRACT:
Artificial Intelligence (AI) has emerged as a transformative force across industries, offering
innovative solutions for sustainable development. The Indian textile sector, being resource-
intensive and employment-oriented, faces critical challenges related to quality control,
operational inefficiencies, environmental sustainability and fluctuating market demand.
Ichalkaranji, popularly known as the “Manchester of Maharashtra,” represents a significant
textile cluster dominated by weaving, processing and textile trading activities. Despite its
industrial prominence, the sector largely relies on conventional production and management
practices.
The present study examines the role of Artificial Intelligence as a sustainable solution for
transforming textile commerce in Ichalkaranji. The research is based on primary data collected
through a structured questionnaire administered to weavers, textile unit owners and traders. The
study analyzes the level of awareness, adoption and perceived impact of Al applications in areas
such as quality inspection, supply chain optimization, digital marketing, energy efficiency and
waste reduction.
The findings reveal that while awareness of Al is gradually increasing, its adoption remains
limited due to high initial costs, lack of technical skills and resistance to change. However,
respondents strongly acknowledge Al's potential to enhance productivity, improve product
quality, reduce resource wastage and support sustainable business practices. The study concludes
that inclusive Al adoption supported by skill development initiatives, policy incentives and
shared technological infrastructure, can promote sustainable growth in textile commerce while
ensuring social and economic well-being.
Keywords: Artificial Intelligence, Textile, Weaving.

¥ Introduction:

Textiles constitute one of the oldest and most employment-intensive industries in India,
contributing significantly to industrial output and exports. Ichalkaranji has developed into a
prominent textile hub with a dense concentration of power looms, processing units and trading
networks. The city’s economy largely depends on textile commerce, making technological
modernization essential for its long-term sustainability.

Traditional production methods, manual quality inspection and informal supply chain practices
often result in wastage, delayed deliveries and inconsistent product quality. In the era of Industry
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4.0, Artificial Intelligence offers innovative solutions such as automated defect detection,
demand forecasting, digital market places and energy optimization. However, the use of
Artificial Intelligence (Al) is still very limited in traditional textile hubs like Ichalkaranji. This
study looks at how Al can help improve and modernize textile businesses in Ichalkaranji. The
city is facing many challenges, and upgrading technology has become more important than ever.
Using Al is not only about working faster or saving money, it is about securing the future of the
textile industry.

Most businesses in Ichalkaranji are small-scale units. They are the heart of the city’s economy.
But many of them find it hard to adopt new technology because they lack money, technical
knowledge or proper guidance. Even so these businesses have great potential. With proper
support from the government, training programs to build skills and affordable Al tools, the textile
industry in Ichalkaranji can move towards a more modern and sustainable future.

By using Al local manufacturers can reduce production costs, improve product quality and
manage their supply chains more efficiently. They can also save energy and reduce waste. Al
can help them explore new ways of doing business, such as selling products through digital
marketplaces or producing goods only when customers place orders.

» Problem Statement:

Although this change may not be easy, it could completely transform the textile sector in
Ichalkaranji. It would help local businesses compete better in national and international markets.
At the same time, it would support environmental protection by lowering energy use and
reducing the carbon footprint of the industry.

The textile industry in Ichalkaranji plays a very important role in the local economy, especially
for small weavers, unit owners and traders. However, most of the work is still done using
traditional methods which leads to problems like poor quality control, wastage of resources and
delays in supply. Today. Artificial Intelligence offers many solutions to improve these issues,
but its actual use in Ichalkaranji is still very limited. Many small businesses are not able to adopt
Al due to high costs, lack of knowledge and fear of change.

Therefore, there is a need to study how much people are aware of Al, how far it is being used,
what benefits it can bring and what problems are stopping its adoption. This study focuses on
understanding these aspects and suggesting simple and practical solutions.

» Review of Literature:

In recent years, Artificial Intelligence (Al) has emerged as a transformative force in the textile
industry, with notable improvements in production efficiency, quality control and sustainability.
Al-powered systems, such as automated fabric inspection technologies, have been shown to
significantly reduce defect rates and improve the quality of output. Studies by Bose etal. (2020)
and Patel et al. (2021) emphasize that these technologies enable manufacturers to identify
defects early in the production process, leading to reduced waste and more consistent quality.
This not only enhances the competitiveness of textile products but also contributes to the
reduction of resource consumption, aligning with sustainability goals in the industry.

Al's potential extends beyond quality control into market forecasting and demand analytics. By
using predictive algorithms, textile manufacturers can better anticipate market trends, allowing
them to optimize production schedules and manage inventories more efficiently. According to
Singh et al. (2021), the application of Al in demand forecasting helps mitigate the risk of
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overproduction, leading to cost savings and reduced environmental impact. This aspect is crucial
in a sector that fraditionally deals with unpredictable consumer preferences and fluctuating
market demands.
However, the adoption of Al in the textile industry is not without challenges. The primary barriers
identified in existing literature include high implementation costs, the need for specialized skills
and resistance to technological change within organizations (Khan et al., 2022). These challenges
are more pronounced in small and medium-sized enterprises (SMEs), which often struggle with
the financial and infrastructural resources needed to integrate advanced technologies. Verma et
al. (2020) also discuss how smaller firms, especially in regions with less technological adoption,
face significant hurdles in training workers and adapting business processes to accommodate Al
While much of the current literature focuses on the application of Al in large-scale textile
operations, there is a substantial gap when it comes to its impact on medium and small textile
clusters, particularly in India’s traditional weaving hubs like Ichalkaranji. Existing research
largely overlooks the unique needs and constraints of these smaller-scale operations, which may
require different approaches to Al adoption. Soni and Mehta (2023) suggest that small clusters
often benefit from more flexible, region-specific strategies, yet the existing body of work does
not sufficiently explore these localized applications. This study aims to bridge this gap by
conducting a primary-data-based analysis of Al's role in fostering sustainable practices in the
weaving sector of Ichalkaranji, India. Through this, the study seeks to contribute to a deeper
understanding of AI's potential in smaller textile clusters, highlighting both the opportunities and
the specific challenges faced by such industries in adopting advanced technologies.
» Objectives of the Study:
1. To measure the level of awareness of Artificial Intelligence among weavers, unit owners and traders.
2. To analyze the impact of Artificial Intelligence on textile commerce in terms of quality, supply
chain efficiency and market access.
3. To study the socio-economic implications of Artificial Intelligence adoption on stakeholders.
4. To suggest measures for inclusive and sustainable implementation of Artificial Intelligence.
» Research Methodology:
The study adopts a descriptive and analytical research design to examine the role of Artificial
Intelligence in textile commerce and its social and economic implications. Both primary and
secondary data sources were utilized to ensure comprehensive analysis.
Primary Data: Primary data were collected through a structured questionnaire from respondents
such as weavers, textile unit owners and traders.
Secondary Data: Secondary data were gathered from journals, books, industry reports,
government publications and conference proceedings to strengthen the conceptual framework of
the study.
Sampling Design: The total sample size for the research was 100 respondents, selected using a
convenience sampling technique. The sample was distributed among major stakeholder groups
to ensure balanced representation of the textile value chain. Out of the total respondents, 40 were
weavers (including handloom and power loom workers) who are directly involved in production
activities, 35 were textile unit owners responsible for manufacturing operations and investment
decisions and 25 were traders engaged in marketing, distribution and sales of textile products.
This distribution ensures that perspectives from production, management and market
intermediaries are adequately represented in the study.
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Tools and Techniques of Analysis: The collected data were analyzed using percentage analysis

and presented through tabular formats to enable clear interpretation and comparison of responses.

This methodological approach facilitates a systematic evaluation of awareness levels, expected

benefits, challenges and the overall impact of Artificial Intelligence adoption in textile

commerce.

Statistical Tools Used:

e Chi-Square Test: To examine the relationship between awareness and adoption of
Artificial Intelligence.

+ Correlation Analysis: To study the relationship between Al adoption and business
performance.

» Limitations:

1. The study has a small sample size, so the results may not apply to the whole industry.
2. Artificial Intelligence adoption is still in its early stages, so the long-term effects are not clear.
3. The results are based on people's opinions, which could be biased.

» Data Analysis and Interpretation:

e Awareness of Al: Awareness of Artificial Intelligence: The analysis indicates that 45% of
respondents have moderate awareness, while 30% exhibit high awareness of Al applications.
This reflects growing interest but highlights the need for structured awareness and training
initiatives.

e Adoption of Al: Respondents identified quality control and defect reduction as the most
significant benefit, followed by supply chain efficiency and online market expansion. Energy
optimization was considered important but less understood.

e Impact of Artificial Intelligence:

Table No.1: Impact of Artificial Intelligence on textile commerce

Area of Impact High Impact Moderate Impact | Low Impact | Total
(%) (%) (%) (%)
Quality Control 60% 25% 15% 100%
Supply Chain 55% 30% 15% 100%
Digital Market Access | 50% 35% 15% 100%
Customer Analytics 45% 30% 25% 100%
Sustainability 40% 35% 25% 100%

(Source: Ficld work)

¢ Quality Control: A majority (60%) of respondents reported that Al plays a significant
role in improving product quality. Al-based vision systems help in detecting defects in
fabric during the production process itself. This reduces rejection rates, minimizes
wastage of raw materials, and ensures consistency in product quality. It also saves time
as manual inspection is reduced. Therefore, Al contributes to higher customer
satisfaction and better market reputation.

¢ Supply Chain Management: 55% respondents agreed that Al helps in improving supply
chain efficiency through better planning and forecasting. With the help of predictive
analytics, businesses can manage inventory more effectively, avoid overproduction, and
reduce delays in delivery. This leads to smooth operations and cost savings. However,
smaller units are still not fully utilizing these benefits due to lack of technical knowledge.
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¢ Digital Market Access: 50% respondents reported improved market access , 35%
reported moderate improvement ,15% reported no significant change. Half of the
respondents (50%) believe that Al helps in expanding business through online platforms.
This indicates growing importance of digital tools, though adoption is still developing.

e Customer Analytics: 45% respondents agreed Al helps in understanding customer
preferences, 30% reported moderate usefulness, 25% had limited or no awareness. Only
45% clearly understand this benefit, which shows that awareness of Al in customer
analysis is still limited compared to other areas.

¢ Sustainability: 40% respondents observed high impact on energy saving and waste
reduction, 35% reported moderate impact, 25% reported low awareness. Al’s role in
sustainability is recognized, but awareness is still developing. Many respondents are not
fully aware of how Al can reduce energy consumption.

e Social and Economic Impact:

Positive Impact: The application of Artificial Intelligence in textile commerce contributes to
measurable improvements in operational efficiency and product quality. Al-enabled quality
inspection systems reduce defect rates and material wastage, leading to cost optimization and
enhanced production reliability. Predictive analytics applied to supply chain management
improves inventory control, reduces delivery delays and supports demand-based production
planning. Al-driven digital platforms facilitate wider market access by enabling textile units to
connect with domestic and international buyers, thereby strengthening commercial
competitiveness. Furthermore, the adoption of intelligent energy management systems supports
efficient utilization of electricity and other resources, contributing to environmentally sustainable
production practices. Overall, Al adoption enhances income stability for weavers and traders by
improving production consistency and market responsiveness.

#» Challenges:

Despite its potential benefits, the adoption of Artificial Intelligence in the textile sector faces
several structural and operational challenges. High initial investment costs limit accessibility for
small and medium-scale textile units. Inadequate technical skills and limited digital literacy
among workers and supervisors constrain effective implementation of Al-based systems.
Concerns regarding job displacement due to automation create resistance among the workforce,
affecting acceptance of technological change. Additionally, insufficient infrastructure and lack
of localized Al solutions tailored to traditional textile clusters hinder large-scale adoption. The
absence of structured training programs and limited institutional support further restrict the
integration of Al technologies. These challenges indicate the need for policy intervention,
capacity-building initiatives and inclusive implementation frameworks.

Statistical Test 1: Chi-Square Test
Objective: To test whether there is a relationship between awareness and adoption of Artificial
Intelligence.

Hypothesis:

Ho (Null Hypothesis): There is no significant relationship between awareness and adoption of
AL
H: (Alternative Hypothesis): There is a significant relationship between awareness and adoption
of AL
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Result (based on analysis): The calculated value of Chi-square is greater than the table value.
The null hypothesis is rejected.
Interpretation: There is a significant relationship between awareness and adoption. This means
that respondents who have higher awareness are more likely to adopt Al in their business.
Statistical Test 2: Correlation Analysis
Objective: To study the relationship between Al adoption and business performance.
Result: A positive correlation is observed between Al adoption and: Productivity, Quality
improvement Cost reduction.
Interpretation: This shows that as the use of Al increases, business performance also improves.
Therefore, Al has a direct positive impact on textile commerce.
» Findings:
The findings of the study highlight both the potential and challenges of Al adoption in the textile
sector. While 45% of respondents have moderate awareness and 30% have high awareness of Al,
there is a clear need for structured training to deepen understanding, particularly regarding
energy optimization, which was less understood. Key benefits of Al identified include improved
quality control through real-time defect detection, better supply chain efficiency, expanded
digital market access, and enhanced customer analytics. Al also supports sustainability through
energy management systems. Socially and economically, Al adoption has led to greater
operational efficiency, reduced waste, and improved market competitiveness, benefiting weavers
and traders. However, significant challenges remain, including high initial investment costs,
limited technical skills, and resistance to automation due to job displacement concerns.
Additionally, nsufficient infrastructure and the lack of localized Al solutions hinder large-scale
adoption. These findings emphasize the need for policy interventions, skill development
programs, and targeted support to overcome these barriers and fully integrate Al into the textile
sector.
» Suggestions:
1. [Establish Artificial Intelligence training and innovation centers in textile clusters to drive
technological adoption.
2. Promote public-private partnerships to make Al solutions more affordable and accessible.
3. Encourage the sharing of Artificial Intelligence infrastructure among small-scale textile
units to reduce costs.
4. Implement skill development programs for workers and supervisors to enhance Artificial
Intelligence proficiency.
5. Provide government incentives, subsidies and low-interest loans to support Al adoption
in the sector.
» Conclusion:
Artificial Intelligence (AI) has the power to transform the textile industry in Ichalkaranji. It can
help factories improve product quality, reduce waste, manage supply chains better and
understand customer needs more clearly. This means businesses can save time, lower costs and
reach bigger markets. Artificial Intelligence can also support environmental sustainability by
reducing energy use and using resources more efficiently. However, the benefits of Artificial
Intelligence should not be limited to large textile units alone. Small businesses and traditional
weavers must also be included in this change so that everyone grows together.
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At the same time, adopting Artificial Intelligence comes with challenges such as high initial
costs, lack of proper infrastructure and limited digital knowledge. Many workers may also fear
job loss, which makes training and skill development very important. With support from the
government, industry leaders and educational institutions, these challenges can be managed. If
proper policies, training programs and community support are provided, Artificial Intelligence
can improve livelihoods, encourage sustainable growth and strengthen Ichalkaranji’s position as
a leading textile hub in national and global markets.
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