International Journal of Education, Modern Management, Applied Science & Social Science (IJEMMASSS)
e-ISSN :2581-9925, Impact Factor (Cosmos: 7.555&I20R: 5.105), Volume 08, No. 01(II), January- March, 2026, pp. 240-247

A Multidimensional Analysis of Sustainability and Competitiveness in
Bikaner’s Woollen Yarn Industry

Manisha Bothra' | Dr. Satyam Pincha?

'Research Scholar, RNB Global University, Bikaner, Rajasthan, India.

2Research Supervisor & Associate Professor, Faculty of Commerce & Management, RNB Global University, Bikaner,
Rajasthan, India.

“Corresponding Author: manishadaga2005@gmail.com

Citation: Bothra, M., & Pincha, S.(2026). A Multidimensional Analysis of Sustainability and Competitiveness in Bikaner’s Woollen
Yarn Industry. International Journal of Education, Modern Management, Applied Science &amp, Social Science, 08(01(I)), 240-247.
https://doi.org/10.62823/IJEMMASSS/S.1(11).8827

ABSTRACT

The woollen yarn industry of Bikaner serves as a vital component of the Rajasthan textile sector because
it generates jobs and drives industrial growth and supports export activities and preserves traditional
craftsmanship. The industry developed from its beginnings as a small traditional operation into an
organized production enterprise which serves both local and global markets. The industry faces
challenges to its ability to operate sustainably and maintain its competitive edge because of increasing
market competition and environmental issues and higher production expenses and technological
advancements and alterations in consumer behavior. The study evaluates sustainability and economic
performance of Bikaners woollen yarn industry through its assessment of economic environmental social
and technological elements that impact the industrial operation. The study objectives include identifying
critical factors that determine industrial sustainability while assessing the competitive strength of woollen
yarn businesses within the region. The research uses primary data sources together with secondary data
sources. The researchers gathered primary data through structured questionnaires and interviews which
they conducted with industrial owners and workers and traders and local stakeholders from the woollen
yarn industry. Government reports and industrial publications and textile journals and trade statistics and
previous academic studies served as the sources from which the researchers obtained secondary data.
The study uses descriptive and comparative analytical methods to analyze the data which has been
collected for research purposes. The researchers applied statistical methods including percentage
analysis and mean score analysis and ranking methods and tabular interpretation to present their results
in a clear format which enables them to draw important conclusions. The study shows that Bikaner’s
woollen yarn industry maintains strong competitive advantages because of its traditional expertise and
raw wool availability and low labor costs and regional specialization and established market connections.
The industry confronts major sustainability problems because it uses outdated machinery and lacks
effective waste disposal systems and creates environmental contamination and experiences power
outages and suffers from insufficient funding and faces rising threats from synthetic yarn manufacturers.
The research shows that industries which implement modern equipment together with environmentally
sustainable methods and quality assurance processes achieve superior productivity results while being
more competitive in the marketplace than traditional businesses. The study demonstrates that companies
which implement environmental sustainability practices through recycling and water conservation and
controlled chemical usage see improved industrial reputation and better efficiency in their operations. The
research shows that sustainable industrial development serves as the foundation which will help
Bikaner’s woollen yarn industry grow in the future. To keep industrial strength in dynamic market
environments, businesses need to establish policy frameworks and adopt advanced technology and
implement environmental protection programs and develop workforce skills and build necessary facilities.
The research results provide insights into how industries in specific regions achieve sustainable
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development while delivering practical guidance for policymakers and business owners and researchers
who study sustainable textile manufacturing in India.

Keywords: Bikaner Woollen Yarn Industry, Industrial Sustainability, Textile Industry, Environmental
Management, Sustainable Development.

Introduction

The textile industry represents one of India's oldest industrial sectors which maintains
substantial importance for the nation because it creates job opportunities and generates export revenue
and drives industrial production and supports regional economic growth. The woollen yarn industry
maintains its distinct status among textile industries because it relies on traditional skills which use
specific raw materials from particular regions to create its unique products. Bikaner in Rajasthan has
developed into a major wool processing center which produces woollen yarn because of its location and
its pastoral economy and its history of wool production. The woollen yarn industry of Bikaner has played
a vital role in transforming the local economy by creating industrial employment opportunities and
promoting small and medium-scale industrial enterprises.

Bikaner's woollen yarn industry developed because Rajasthan and Gujarat and nearby states
provided easy access to wool from sheep-rearing areas. The region's dry climate is also considered
suitable for wool storage and processing activities. The industry expanded its operations by establishing
spinning units and dyeing centers and yarn processing industries and trading networks. The woollen yarn
produced in Bikaner is supplied to carpet industries, textile manufacturers, handicraft sectors, and export
markets across India and abroad. The industry has developed into a crucial element which drives both
regional industrial growth and urban economic development.

The industry needs to address multiple problems which exist in the present time because of its
significant economic value. The industrial landscape has undergone changes because of globalization,
evolving consumer preferences, increased environmental awareness, augmented competition from
synthetic textiles, and technological progress. Textile companies throughout the world now consider
sustainability as their primary challenge because of pollution problems that lead to waste creation and
energy use and resource depletion. The woollen yarn industry operates its business through dyeing
chemicals and water and energy-consuming operations, which create environmental problems when not
handled correctly. The industrial sector contaminates the environment through industrial waste disposal
and untreated effluents and air emissions, which continue to rise in industrial areas.

Modern markets require industrial organizations to develop their competitive abilities because
these skills have become vital for their ongoing existence. Industries develop their competitive strength
through their ability to deliver superior products at reduced expenses while they maintain operational
efficiency and product innovation and customer satisfaction. Companies that implement contemporary
technology and sustainable methods and productive manufacturing processes will achieve success in
both domestic and international markets. Industrial development needs organizations to achieve both
sustainability and business competitiveness because these two elements stay interconnected with each
other.

The research investigates multiple dimensions of sustainability and competitiveness which apply
to Bikaner's woollen yarn sector. The study assesses industrial growth through its economic and social
and environmental and technological factors and examines how sustainability practices impact
competitive business performance. The research investigates how government policies and infrastructure
and labor conditions and market trends affect industrial growth. The study uses geographical and
industrial perspectives to investigate how sustainable industrial practices and regional economic
development in India.

Background of the Study

Bikaner has historically been recognized as an important trading and commercial center in the
northwestern part of India. The region's economy has depended on animal husbandry and wool
production and handicrafts and trade-based activities since ancient times. The sheep-rearing activities
which spread throughout Rajasthan led to Bikaner's emergence as a primary location for wool collection
and grading and processing and yarn manufacturing. The region's entrepreneurs established wool-based
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industrial units because raw wool prices remained lower than expected in the area. The woollen yarn
industry developed into a major industrial sector which became one of the district's primary economic
groups throughout the last few decades.

Bikaner experienced industrial growth because of its improved transportation links which
provided better market access together with its newly established industrial parks. The industry created
employment opportunities for skilled and semi-skilled laborers who worked in spinning and dyeing and
weaving and packaging and transportation activities. The growth of woollen yarn production created
advantages for small-scale and medium-scale industrial enterprises. The sector also promoted ancillary
industries which included wool trading and machinery maintenance and dye manufacturing and logistics
services.

People who work in industrial expansion face sustainability challenges which result from their
industrial activities. Environmental management faces difficulties because people use chemical dyes
excessively and extract groundwater more than necessary and create waste disposal problems and their
energy usage keeps increasing. Local residential communities and natural environments of industrial
clusters face pollution problems which arise from industrial activities. The traditional woollen yarn
manufacturers face decreased profitability because they must compete against synthetic yarn factories
and foreign textile imports.

In recent years sustainability has become an important dimension of industrial competitiveness.
Consumers and export markets increasingly prefer environmentally responsible and ethically produced
textile products. Industries that implement cleaner production methods and recycling systems and
energy-efficient technologies gain market advantages in today's business environment. The woollen yarn
industry needs to understand how sustainability affects their business competitiveness because it drives
their future development in Bikaner.

The present study investigates the present condition and difficulties and growth possibilities of
sustainable industrial development in the woollen yarn industry. The research provides insights into
industrial modernization, environmental management, labor welfare, and competitive strategies
necessary for long-term industrial sustainability.

Objectives of the Study

. To investigates the current state of Bikaner’s woollen yarn production business.

. To investigates how industrial operations impact both economic systems and environmental
ecosystems.

. To assesses how woollen yarn businesses perform in both local and national markets.

. To identify the primary obstacles that prevent industries from achieving sustainable
development.

. To recommend specific actions that will help businesses achieve better sustainability results
while boosting their market competitiveness.

Hypotheses

Hi: Sustainable industrial practices positively influence the competitiveness of woollen yarn
industries.

H2: Technological modernization significantly improves industrial productivity and market
performance.

Ha: Environmental management practices contribute to long-term industrial sustainability.

Review of Literature

Michael Porter (1990) Michael Porter showed that industrial competitiveness depends on two
factors which include innovation development and productivity growth and strategic management
capabilities. According to his theory of competitive advantage, industries succeed in global markets when
they efficiently utilize resources and continuously upgrade technology. Porter showed that companies
must develop three elements which include value creation and cost leadership and differentiation to
achieve market success. His framework demonstrates how textile and woollen yarn industrial sectors can
develop sustainable growth through operational efficiency improvements and modern technology
implementation and their capacity to adapt to market competition and consumer demand changes.
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John Elkington (1997) John Elkington introduced the concept of the “Triple Bottom Line,” which
emphasizes that true sustainability in industry depends on balancing economic growth, social
responsibility, and environmental protection. His framework shifted the focus of industrial development
from profit-only orientation to a broader sustainable development model. Elkington showed that industries
need to reduce their environmental effects while they work to promote social good and build stable
economic systems. His work is highly relevant to textile industries, which need to balance their resource
consumption and pollution management and worker welfare practices for sustainable development and
ethical industrial growth.

Amartya Sen (1999) Amartya Sen established development as a process which expands
human capabilities beyond increasing income. He explained that industrial development should create
job opportunities because it promotes social equity and enhances people's living standards. Sen's
capability approach empowers people through educational and health and financial resources which he
provides. His theory enables woollen yarn industries to achieve inclusive growth because industrialization
benefits both workers and nearby communities. He emphasized that development must achieve social
sustainability while reducing inequality and focusing on people.

R. K. Mishra (2014) R. K. Mishra conducted a study of Indian textile industries and found
multiple structural problems which included outdated technology and inefficient production systems and
environmental pollution and intense market competition. He found that small and medium textile
businesses face difficulties because they lack modernization solutions and sufficient financial resources.
Mishra recommended policy solutions which would help businesses develop modern technologies and
adopt eco-friendly production methods and comply with stricter environmental protection standards. His
research identified two areas which Indian textile industries need to develop for achieving higher
productivity and enhanced global competitive performance. He stated that industrial organizations require
both sustainability measures and modernization initiatives to achieve success and development which
lasts for many years.

P. K. Jain (2019) P. K. Jain conducted research work which investigated how small-scale textile
industries contribute to both regional economic development and industrial advancement. The research
findings demonstrated that these industries create job opportunities while establishing economic
connections between rural and urban areas. Jain identified traditional production methods as a source of
environmental problems because they produce waste and use hazardous chemicals. He stressed the
need for businesses to implement environmentally sustainable technologies and cleaner production
methods and sustainable industrial operations. According to him, environmental sustainability is essential
for improving competitiveness and ensuring long-term viability of textile-based industrial sectors in India.

Research Methodology

The research employs descriptive and analytical and exploratory methods to study how
sustainability and competitiveness operate within the woollen yarn industry of Bikaner. The study
evaluates industrial performance by examining its economic and environmental and social and
technological aspects. The research employed both qualitative and quantitative methods to achieve a
complete understanding of the industrial environment. The researchers employed geographical analysis
to investigate how industrial development and environmental effects progress through different areas in
the study area.

Sources of Data
. Primary Data: Questionnaire surveys and interviews with 50 industrial respondents.

. Secondary Data: Government reports, journals, textile industry publications, census data, and
research articles.

Sampling Method

The research team used purposive sampling to choose industrial units, which they selected
based on their production scale and relevant expertise. The study included both small and medium-scale
woollen yarn units to achieve appropriate representation, which allowed researchers to conduct effective
analysis.

Tools of Analysis
. Percentage Analysis: Used to show proportion of responses regarding key industrial factors.
. Mean Score Analysis: Used to rank and evaluate sustainability and competitiveness indicators.
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. Comparative Tabular Analysis: Used to compare performance, technology use, and
environmental practices across units.

The researchers used simple tables and charts to present their data, which helped them
conduct systematic analysis of industrial sustainability and competitiveness.

Data Analysis and Interpretation
Table 1: Major Factors Affecting Industrial Sustainability

Factors Respondents (%)
Environmental Pollution 78
High Energy Cost 72
Outdated Technology 68
Water Scarcity 64
Waste Management Problems 70

Respondents (%)

Waste Management Problems
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Environmental Pollution
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Interpretation

The table shows that environmental pollution is considered the most significant challenge which
prevents Bikaner's woollen yarn industry from achieving sustainable practices according to 78% of the
surveyed respondents. The two main industrial problems of high energy expenses and waste disposal
problems emerged as major issues. The study results show that environmental issues together with
infrastructure deficiencies create obstacles which impede industrial sustainability efforts.
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Table 2: Factors Enhancing Industrial Competitiveness

Competitive Factors Mean Score (Out of 5)
Quality Production 4.5
Skilled Labor Availability 4.2
Modern Machinery 4.4
Market Connectivity 4.1
Eco-Friendly Practices 4.3
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Interpretation

The table shows that quality production together with technological modernization serve as the
primary factors which increase industrial competitiveness. Eco-friendly practices also received a high
mean score, indicating the growing importance of sustainability in market performance.

Discussion

The current research demonstrates that the woollen yarn industry in Bikaner exists as a
distinctive instance of regional industrial specialization which developed through its use of local wool
resources and its employment of traditional manufacturing techniques and its integration of established
commercial routes. The industry has driven economic progress through its creation of jobs which fostered
new business ventures while backing various related industries that include dyeing and weaving and
packaging and transportation. The existing industrial capacity of the region has grown stronger through
these activities which also promote economic connections between rural and urban areas.

The industry discussion shows that the industry must address sustainability challenges which
have reached a critical point that threatens its ability to operate in the future. Industrial operations
specifically in the areas of dyeing and washing and chemical processing are raising environmental
pollution levels through their release of unprocessed waste materials and toxic discharge. The harmful
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practices have caused soil deterioration and water pollution and environmental damage to the nearby
locations. The rising energy expenses combined with the water shortage problem have created more
production challenges which result in decreased industrial performance and financial returns.

The research shows that sustainability and competitiveness function as interconnected
elements which exist together in industrial operations. Companies which implemented contemporary
equipment and upgraded their production methods and adopted environmentally friendly manufacturing
methods achieve superior results in productivity and cost management and market standing. Eco-friendly
practices including recycling and reduced chemical usage and waste management have created two
benefits which include decreasing environmental harm and increasing consumer trust and brand value.
Small-scale industrial units encounter major difficulties because they lack sufficient funding and technical
skills and institutional backing to adopt advanced technologies. The use of outdated machinery by many
units leads to decreased operational efficiency and increased environmental pollution.

The study shows that sustainability has become a key factor which determines market
competitiveness because both domestic and international customers show a preference for
environmentally friendly textile products. Sustainable industrial growth requires policy backing and
technology advancements and renewable energy implementation and better industrial facilities. The
woollen yarn industry in Bikaner needs to achieve economic progress while safeguarding environmental
resources because this approach determines its future competitive advantage and sustainable
development.

Conclusion

The woollen yarn industry of Bikaner establishes itself as an essential industrial sector because
it creates job opportunities and generates income while driving the economic progress of the area. The
industry has evolved into a distinct textile manufacturing sector because of its access to raw wool and its
skilled workforce and its development of both regional and national distribution networks. The
organization has contributed to better financial connections between rural and urban areas while
establishing new opportunities for small and medium-sized businesses to grow in the local area.

The research demonstrates that industrial sustainability now stands as a critical problem
because of rising environmental damage and outdated manufacturing methods and increasing energy
use and water shortages and inadequate waste disposal systems. The rapid growth of industrial activities
creates further problems because companies fail to implement proper environmental management
strategies. Industrial areas experience two major problems which include pollution and groundwater
depletion and industrial waste disposal practices that harm both environmental systems and public
health.

The woollen yarn industry demonstrates increasing dependence on product quality,
technological innovation, cost efficiency, and environmental responsibility as factors for competitive
success. The study confirms that industries that use modern machinery together with cleaner production
methods and sustainable practices achieve better results in productivity and market reach and customer
satisfaction. The researchers found that sustainability and competitiveness function as two
interconnected elements that rely on each other. Businesses that implement environmentally responsible
practices achieve multiple benefits including decreased ecological damage and increased operational
efficiency and brand value and higher long-term profits. Organizations need to treat sustainability as a
primary business approach because it functions as an essential requirement for operations.

The study emphasizes the need for policy support together with financial assistance and skill
development and technological upgradation to strengthen the industry. Small and medium enterprises
require special attention because their modernization capacity needs development to achieve sustainable
growth. The Bikaner woollen yarn industry needs to establish an industrial development- environmental
protection balance because this dual approach supports both its long-term growth and its global
competitive position.
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