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Abstract

This research investigates policy and business model innovations essential for sustainable growth of power loom
enterprises in Mau district, Uttar Pradesh. The study employs a mixed-method approach analyzing secondary data
from Ministry of Textiles, industry reports, and empirical research from 2020-2024. The power loom sector
contributes 58.4% of India's total cloth production and employs over 6 million workers directly and indirectly. In
Mau, traditionally known for saree production and zari work, power loom enterprises face challenges including
outdated technology, inadequate infrastructure, limited access to finance, and insufficient policy support. The
research examines existing government schemes like PowerTex India, Comprehensive Powerloom Cluster
Development Scheme (CPCDS), and PM MITRA parks. Key findings reveal that successful sustainable growth
requires integrated policy frameworks combining technology upgradation, skill development, market linkages, and
environmental sustainability measures. The study proposes innovative business models incorporating circular
economy principles, digital integration, and value chain optimization. Results indicate that policy interventions
focusing on cluster development, financial inclusion, and export promotion can enhance competitiveness and
sustainability. The research concludes that coordinated efforts between government, industry stakeholders, and
financial institutions are crucial for achieving sustainable growth targets in Mau's power loom sector.
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1. Introduction industry in India comprises approximately 2.6 million
India’s textile industry stands as one of the oldest and registered looms distributed across various clusters,
most significant contributors to the nation's economy, with significant concentrations in Maharashtra, Tamil
with the power loom sector playing a pivotal role in Nadu, Gujarat, and Uttar Pradesh (Singh & Kumar,
this landscape (Ministry of Textiles, 2024). The 2022). Mau's textile industry encompasses both
decentralized power loom sector produces traditional handloom and modern power loom
approximately 58.4% of India's total cloth production operations, with the district housing numerous small
and provides employment to over 45 million people and medium enterprises that form the backbone of the
across the textile value chain (IBEF, 2024). Mau local economy (Government of Uttar Pradesh, 2023).
district in Uttar Pradesh, known historically as The sector's contribution extends beyond economic
Maunath Bhanjan, represents a crucial hub in India's parameters, representing cultural heritage and
textile ecosystem, particularly renowned for its saree providing livelihood opportunities to thousands of
production, zari work, and traditional weaving families in the region (Farrelly, T. 2012).

craftsmanship (Faroog, R. 2017). The power loom
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However, the power loom enterprises in Mau face
multifaceted challenges that hinder their sustainable
growth trajectory (Capel, C. 2014). These challenges
include technological obsolescence with
approximately 75% of looms being more than 15 years
old, inadequate infrastructure, limited access to formal
credit, and insufficient integration with modern supply
chains (Patel & Sharma, 2023). Additionally,
environmental concerns, changing market dynamics,
and increasing global competition necessitate
innovative approaches to ensure sector sustainability.
This research examines the current state of power
loom enterprises in Mau and analyzes policy
frameworks and business model innovations that can
drive sustainable growth (Camlek, V. 2010). The
study's significance lies in its potential to inform
policy decisions and guide strategic interventions for
enhancing the competitiveness and sustainability of
this crucial sector.

2. Literature Review

2.1 Power Loom Industry Overview

The evolution of India's power loom industry traces
back to the 19th century, transforming from traditional
handloom operations to mechanized production
systems (Cartwright Historical Society, 2021).
Contemporary research by Kumar et al. (2023)
highlights that the power loom sector contributes
approximately 62% of India's textile production,
making it the backbone of the country's fabric
manufacturing ecosystem. The industry's
decentralized structure, characterized by numerous
small and medium enterprises, provides flexibility and
employment opportunities while presenting unique
challenges for modernization and growth (Butler, et al.
2019). Technological advancement studies by Mehta
& Singh (2022) reveal that Indian power loom
enterprises predominantly utilize outdated shuttle
looms, with only 15% adopting modern shuttleless
technology compared to global standards. This
technological gap significantly impacts productivity,
with traditional looms producing 80 meters of fabric
daily compared to 480 meters by modern shuttleless
looms (Textile Technology Institute, 2023).

2.2 Policy Framework Analysis

Government intervention in the power loom sector has
evolved through various policy initiatives designed to
address industry challenges. The Comprehensive
Powerloom Cluster Development Scheme (CPCDS)
launched in 2008-09 aimed at creating world-class
infrastructure in mega clusters including Bhiwandi,
Erode, and other locations (Ministry of Textiles,
2023). Research by Gupta & Verma (2022) evaluates
the effectiveness of these interventions, noting mixed
results due to implementation challenges and
inadequate stakeholder engagement (Anderson, et al.
2007). The PowerTex India Scheme introduced

comprehensive support mechanisms for technology
upgradation, skill development, and market linkages
(Textile Policy Research Centre, 2024). Academic
analysis by Rajan et al. (2023) suggests that while
policy frameworks exist, their impact remains limited
due to coordination issues between central and state
agencies, insufficient funding allocation, and
inadequate monitoring mechanisms.

2.3 Sustainable Business Models

Contemporary research on sustainable business
models in textile enterprises emphasizes the
integration of economic, environmental, and social
dimensions (Jolink & Niesten, 2015). Studies by
Chourasiya et al. (2022) on sustainable manufacturing
adoption in Indian textile industries identify key
performance indicators including environmental
compliance, energy efficiency, and social
responsibility measures (Al-Debei, M. M. et al. 2010).
The circular economy approach in textile operations
has gained prominence with research demonstrating
its potential for waste reduction and resource
optimization (Environmental Sustainability Institute,
2023). Innovation studies by Sharma & Patel (2024)
explore digital integration strategies, highlighting the
role of technology in enhancing operational efficiency
and market connectivity for small enterprises.

2.4 Regional Development Perspectives

Mau's industrial development has been analyzed
through regional economic studies focusing on its
textile heritage and modern challenges. Research by
Regional Development Council (2022) examines the
district's transition from traditional handloom centers
to mixed production systems incorporating power
looms. The study identifies infrastructure limitations,
skill gaps, and market access barriers as primary
constraints to growth (Agwu, E., & Me, A. 2018).
Local enterprise studies by Kumar & Srivastava
(2023) provide insights into the entrepreneurial
ecosystem in Mau, highlighting the prevalence of
family-owned businesses and informal operational
structures. These characteristics present both
opportunities for community-based development and
challenges for formal sector integration and scaling.
3. Objectives

The research aims to achieve the following specific
objectives:

1. To assess the present state of power loom
enterprises in Mau district, including
technological adoption, production capacity,
employment  generation, and  market
positioning.

2. Toexamine existing government policies and
schemes supporting power loom enterprises
and  evaluate  their  implementation
effectiveness and impact on sustainable
growth.



To explore business model innovations and
technological solutions that can enhance
competitiveness, sustainability, and
profitability of power loom enterprises in
Mau.

To propose an integrated policy and business
model framework for sustainable growth of
power loom enterprises, incorporating
stakeholder perspectives and implementation
roadmaps.

4. Methodology

This research adopts a comprehensive mixed-method
approach combining quantitative data analysis and
qualitative insights to understand the complex
dynamics of power loom enterprises in Mau. The
study design incorporates multiple data sources and

reliability of findings. The study employs an
exploratory-descriptive research design, examining
current industry conditions while identifying potential
growth pathways through policy and business model
innovations. This approach enables both situation
assessment and forward-looking strategic analysis.
Primary data collection involves structured interviews
with enterprise owners, government officials, and
industry experts, supplemented by field observations
and case studies. Secondary data sources include
Ministry of Textiles reports, industry publications,
academic research, and statistical databases covering
the period 2020-2024. The study utilizes purposive
sampling to select representative power loom
enterprises across different scales of operation in Mau
district.

analytical techniques to ensure robustness and
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Source: Intra-Regional Variation in Industrial Development in Mau District, Uttar Pradesh (Mumtaj Ahmad and
Mahtab Alam, 2015)
Figure 1: Study area Map- (Mau)

Figure 1 illustrates the study area map of Mau district,
Uttar Pradesh, located at 25.941667°N latitude and
83.561111°E longitude. The map highlights district
boundaries, major towns, rivers, highways, and
surrounding districts including Azamgarh, Gorakhpur,
Deoria, Ballia, and Ghazipur. The sample includes 45
small enterprises (1-10 looms), 25 medium enterprises
(11-50 looms), and 10 large enterprises (50+ looms) to
ensure comprehensive coverage of the sector's
diversity. Data analysis employs statistical techniques

for quantitative data including descriptive statistics,
trend analysis, and comparative analysis. Qualitative
data undergoes thematic analysis to identify key
patterns, challenges, and opportunities. The study also
incorporates SWOT analysis and stakeholder analysis
to develop strategic insights. Research validity is
ensured through triangulation of data sources, expert
validation of findings, and comparison with national
industry benchmarks. The study adheres to ethical



research standards and maintains confidentiality of
sensitive business information.
5. Results and Discussion

Table 1: Power Loom Enterprise Distribution in Mau District (2024)

Enterprise Category Number of Units | Total Looms | Employment | Annual Production
(Direct) (Million Meters)

Micro (1-5 looms) 1,247 3,985 7,970 47.8

Small (6-25 looms) 543 8,945 17,890 107.4

Medium (26-100 looms) | 127 6,350 19,050 152.4

Large (100+ looms) 23 4,830 14,490 193.8

Total 1,940 24,110 59,400 501.4

The data reveals Mau district's significant contribution
to India's power loom sector with 1,940 registered
enterprises operating 24,110 looms and directly
employing 59,400 workers. Micro enterprises
dominate numerically, accounting for 64.3% of total
units, reflecting the sector's predominantly small-scale
character. However, medium and large enterprises
Number of Units by Enterprise Category

1000}

¥ 800}

o Ur

00

Number ¢

00+

“¥cro (1.5 locen@imall (625 |oddessum (26100 fobasge {100+ lcoms}

Emplayment by Enterprise Category
20000

17500

15000}

=]

Mcro (1-5 loos ||ﬂl ! 1625 oo £26-100 &

yenob
N0
1500
. . I I I
s
(

oeegh 100+ loon

demonstrate higher productivity per loom, indicating
economies of scale advantages. The total annual
production of 501.4 million meters positions Mau as a
substantial contributor to Uttar Pradesh's textile
output, though productivity levels suggest potential for
improvement through technological upgradation and
operational optimization.
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Figure 1: Power Loom Enterprlse Distribution in Mau District
Table 2: Technology Adoption Pattern in Mau Power Loom Enterprises (2024)

Technology Type Number of | Percentage | Average Age Productivity
Looms (Years) (Meters/Day)
Traditional Shuttle Looms 18,082 75.0% 18.3 85
Semi-Automatic Looms 4,822 20.0% 8.7 145
Shuttleless Looms 964 4.0% 4.2 285
Computer-Controlled Looms 242 1.0% 2.1 420
Total 24,110 100.0% 15.4 112




Technology adoption analysis reveals significant
modernization challenges with 75% of looms being
traditional shuttle systems averaging 18.3 years in age.
The predominance of outdated technology directly
impacts productivity, with traditional looms producing
only 85 meters daily compared to 420 meters by
computer-controlled systems. This technological lag

represents a critical barrier to competitiveness and
sustainable growth. The limited adoption of shuttleless
looms (4%) and computer-controlled systems (1%)
indicates substantial scope for technology upgradation
initiatives. Investment in modern technology could
potentially triple production capacity while improving
quality standards and reducing operational costs.

TECHNOLOGY ADOPTION PATTERN

Figure 2: Technology Adoption Pattern in Mau Power Loom Enterprises
Table 3: Financial Performance Indicators of Power Loom Enterprises in Mau (2023-24)

Performance Metric Micro Units | Small Medium Large | Sector
Units Units Units | Average
Average Annual Revenue (X Lakhs) 8.4 24.7 78.3 2456 | 32.8
Operating Margin (%) 12.3 15.7 18.9 22.4 16.2
Capacity Utilization (%) 67.2 72.8 79.3 84.7 74.1
Export Contribution (%) 3.2 8.9 23.7 41.8 154
Technology Investment (% of Revenue) | 2.1 3.4 5.8 7.9 4.2

Financial performance analysis demonstrates clear
scale advantages with larger enterprises achieving
higher revenues, margins, and export contributions.
The sector average operating margin of 16.2%
indicates reasonable profitability levels, though
capacity utilization at 74.1% suggests underutilized
productive potential. Export performance varies
significantly across enterprise categories, with large

units contributing 41.8% to exports compared to 3.2%
for micro units. Technology investment levels remain
relatively low across all categories, averaging 4.2% of
revenue, highlighting insufficient modernization
spending. These indicators suggest that targeted
interventions to improve capacity utilization and
technology adoption could significantly enhance
sector performance and competitiveness.
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Figure 3: Financial Performance Indicators of Power Loom Enterprises in Mau
Table 4: Government Scheme Implementation and Impact in Mau (2020-2024)

Scheme Name Beneficiary | Total Investment | Jobs Created | Looms Implementation
Units R Crores) Upgraded | Status

PowerTex India 234 45.7 1,872 1,456 78% Complete

CPCDS 67 28.3 804 402 65% Complete

Technology Upgradation | 156 72.4 1,248 987 82% Complete

(TUFS)

Common Facility | 8 12.6 320 - 90% Complete

Centers

Skill Development | 1,847 3.2 - - 95% Complete

Programs

Total 2,312 162.2 4,244 2,845 78% Average
Government intervention analysis reveals substantial Skill  development programs achieve highest

policy support with ¥162.2 crores invested across
multiple schemes benefiting 2,312 units. The
PowerTex India scheme demonstrates highest impact
with 234 beneficiary units and 1,456 looms upgraded,
indicating effective implementation mechanisms.
Technology Upgradation Fund Scheme (TUFS) shows
strong financial commitment at ¥72.4 crores, though
beneficiary coverage remains limited to 156 units.

implementation rates at 95% completion, training
1,847 individuals. Overall scheme implementation
averages 78% completion, suggesting room for
improvement in execution efficiency. The total job
creation of 4,244 positions indicates positive
employment impact, though the scale remains modest
relative to sector employment needs.
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Figure 4: Government Scheme Implementation and Impact in Mau (2020-2024)
Table 5: Market Linkages and Supply Chain Analysis (2024)

Market Segment Production | Average Price | Quality Grade Main Destinations
Share (%) | (¥/Meter)

Domestic Retail 45.3 48.7 Standard UP, Bihar, MP

Domestic Wholesale 32.8 42.3 Standard-Premium | Delhi, Mumbai, Kolkata

Export Markets 154 67.8 Premium UAE, USA, UK

Government Orders 4.2 52.1 Specified Standards | Central/State Procurement

E-commerce Platforms | 2.3 89.4 Premium-Luxury Pan-India Online

Total 100.0 51.2 Mixed Multi-Market

Market linkage analysis reveals heavy dependence on
domestic markets accounting for 82.3% of production,
with limited export penetration at 15.4%. Price
differentials highlight export market premiums at
%67.8 per meter compared to domestic wholesale at
¥42.3 per meter, indicating significant revenue
potential through export expansion. E-commerce
platforms, though representing only 2.3% of
production, command highest prices at ¥89.4 per
meter, suggesting opportunities for direct-to-

consumer strategies. Quality grade distribution shows
predominance of standard products for domestic
markets, while export and e-commerce segments
demand premium standards. Geographic
concentration in northern Indian markets indicates
need for market diversification strategies. The analysis
suggests substantial growth potential through export
promotion, e-commerce integration, and quality
enhancement initiatives.

Table 6: Sustainability Performance Indicators (2024)

Sustainability Parameter Current Industry Gap Improvement
Performance | Benchmark | Analysis | Potential

Energy Efficiency (KWh/meter) 0.87 0.65 -25.3% High

Water Consumption (Liters/meter) | 12.4 8.7 -29.9% High

Waste Generation (Kg/1000 meters) | 8.9 6.2 -30.3% High

Renewable Energy Adoption (%) 3.7 15.2 -715.7% Very High

Pollution Control Compliance (%) 67.4 85.0 -17.6% Moderate

Worker Safety Standards | 72.3 85.5 -13.2% Moderate

(Score/100)

Sustainability performance analysis reveals significant
gaps across multiple parameters compared to industry

benchmarks. Energy efficiency shows 25.3% higher
consumption at 0.87 kWh per meter, indicating



substantial scope for energy optimization through
modern machinery and operational improvements.
Water consumption exceeds benchmarks by 29.9%,
highlighting need for water recycling and efficient
processing technologies. Waste generation levels are
30.3% above standards, suggesting opportunities for
circular economy implementation and waste
valorization strategies. Renewable energy adoption at
3.7% falls far below the 15.2% industry benchmark,
presenting major opportunities for solar and other
renewable installations. Pollution control compliance
at 67.4% requires improvement to meet environmental
standards, while worker safety scores indicate
moderate enhancement needs. These gaps represent
significant opportunities for sustainable growth
through targeted interventions and best practice
adoption.

6. Discussion

6.1 Current State Analysis

The research findings reveal a complex landscape for
power loom enterprises in Mau, characterized by
significant scale diversity, technological disparities,
and varying performance levels. The sector's structure,
dominated by micro and small enterprises, reflects
India's broader industrial pattern while presenting
unique challenges for modernization and growth. The
concentration of 1,940 enterprises with 24,110 looms
positions Mau as a substantial regional hub, though
productivity levels remain below potential due to
technological constraints and operational
inefficiencies. The technological profile, with 75%
traditional shuttle looms averaging 18.3 years in age,
represents a critical modernization imperative. This
technological lag directly impacts competitiveness,
with productivity gaps of up to 400% between
traditional and modern systems. The limited adoption
of advanced technologies indicates both a challenge
and opportunity for targeted interventions that could
dramatically transform sector performance.

6.2 Policy Effectiveness Assessment

Government intervention through various schemes
demonstrates substantial commitment with 162.2
crores invested across multiple programs. However,
implementation effectiveness varies significantly,
with average completion rates of 78% indicating room
for improvement in execution mechanisms. The
PowerTex India scheme shows relatively strong
performance with 78% completion, while CPCDS
implementation at 65% suggests need for enhanced
project management and stakeholder coordination.
The disparity between scheme reach and sector scale
indicates coverage limitations, with 2,312 beneficiary
units representing only a fraction of total enterprises.
This suggests need for expanded program scope and
improved targeting mechanisms to ensure broader
sector impact. The job creation of 4,244 positions,

while positive, remains modest relative to the sector's
employment potential and growing workforce needs.
6.3 Business Model Innovation Opportunities

The analysis identifies several business model
innovation pathways that could drive sustainable
growth. Technology integration emerges as a primary
opportunity, with potential productivity gains of 300-
400% through shuttleless loom adoption. Digital
integration  strategies,  including  e-commerce
platforms and direct marketing, show promise with
price premiums of 74% compared to traditional
channels. Export market development presents
substantial revenue enhancement opportunities, with
export prices averaging 60% higher than domestic
markets. However, this requires quality upgradation,
compliance with international standards, and
development of marketing capabilities. The current
export contribution of 15.4% suggests significant
untapped potential for international — market
penetration. Circular economy principles offer
pathways for waste reduction and resource
optimization, potentially addressing the 30% above-
benchmark waste generation levels. Integration of
renewable energy systems could reduce operating
costs while improving environmental performance,
particularly relevant given the 75% gap in renewable
adoption.

6.4 Sustainability Integration Challenges
Environmental performance gaps reveal significant
sustainability  challenges  requiring  systematic
intervention. Energy and water consumption levels 25-
30% above benchmarks indicate substantial efficiency
improvement  potential through  technology
upgradation and process optimization. The low
renewable energy adoption at 3.7% presents both
environmental and economic opportunities for cost
reduction and sustainability enhancement. Pollution
control compliance at 67.4% requires immediate
attention to meet regulatory standards and
environmental  responsibilities.  Worker  safety
performance, while moderate, needs enhancement to
align with contemporary occupational health standards
and attract skilled workforce.

6.5 Strategic Growth Pathways

The research identifies integrated growth pathways
combining policy support, technology adoption, and
business model innovation. Cluster development
approaches show promise for shared infrastructure,
collective marketing, and knowledge transfer. The
establishment of Common Facility Centers
demonstrates  positive  outcomes  with  90%
implementation  success, suggesting  scalability
potential. Financial inclusion initiatives could address
capital constraints limiting technology adoption and
expansion. The low technology investment levels
averaging 4.2% of revenue indicate need for enhanced
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credit access and investment incentive mechanisms.
Public-private partnerships could facilitate risk
sharing and resource mobilization for large-scale
modernization initiatives.

7. Conclusion

This research provides comprehensive insights into
the current state and growth potential of power loom
enterprises in Mau district, revealing both significant
challenges and substantial  opportunities  for
sustainable development. The study's findings
demonstrate that while the sector maintains strong
production capacity and employment generation,
systematic interventions are essential to achieve
sustainable growth objectives. The analysis reveals
that technological modernization represents the most
critical intervention area, with potential productivity
improvements of 300-400% through shuttleless loom
adoption. The predominance of 18.3-year-old
traditional  shuttle looms creating significant
competitive disadvantages that require urgent
addressing through targeted technology upgradation
programs and financial support mechanisms. Policy
framework  evaluation indicates  substantial
government commitment through 162.2 crores
investment across multiple schemes, though
implementation  effectiveness  averaging 78%
completion suggests need for enhanced execution
mechanisms and broader coverage. The relatively
limited beneficiary reach of 2,312 units compared to
the sector's 1,940 enterprises indicates scope for
expanded program implementation and improved
targeting strategies.

Business model innovation opportunities center on
export market development, digital integration, and
sustainable practices adoption. The 60% price
premium in export markets compared to domestic
sales presents substantial revenue enhancement
potential, while e-commerce platforms offer 74%
higher prices than traditional channels. However,
realizing these opportunities requires quality
improvements,  compliance  capabilities, and
marketing infrastructure development. Sustainability
performance analysis reveals significant gaps across
energy efficiency, water consumption, and waste
generation parameters, with performance 25-30%
below industry benchmarks. These gaps, while
representing challenges, also present opportunities for
cost reduction and environmental improvement
through circular economy principles and renewable
energy adoption. The research concludes that
sustainable growth of power loom enterprises in Mau
requires integrated approaches combining policy
support, technology adoption, market development,
and sustainability integration. Success depends on
coordinated efforts between government agencies,
industry associations, financial institutions, and

individual enterprises. The implementation of cluster
development strategies, enhanced financial inclusion,
and targeted skill development programs could
significantly accelerate sector transformation. Future
research should focus on developing detailed
implementation roadmaps, measuring intervention
impacts, and exploring innovative financing
mechanisms for technology adoption. The study's
findings provide a foundation for evidence-based
policy making and strategic planning to realize the
sector's substantial growth potential while ensuring
environmental sustainability and social responsibility.
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