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Abstract:

Micro ancillary industries in Kolhapur District play a significant role in economic growth and
employment but depend heavily on natural resources such as water, energy, and raw materials. Sustainable
use of these resources remains a challenge due to limited awareness, financial constraints, outdated
technology, and difficulties in environmental compliance. Issues like water scarcity, inefficient waste
management, and high energy consumption increase environmental stress and operational costs. Despite
these challenges, there are strong opportunities to adopt sustainable practices through cleaner production
techniques and resource-efficient technologies. Government schemes, subsidies, training programs, and
collaboration with research institutions support sustainability adoption. Sustainable resource management
enhances cost efficiency, environmental performance, and long-term resilience of micro ancillary industries
in the district.
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Introduction: pressure on natural resources due to

Micro ancillary industries form the industrialization and population growth. Micro

backbone of industrial development in Kolhapur
District and  significantly  contribute  to
employment generation, income creation, and
balanced regional growth. These industries
support large and medium-scale units by
supplying  components, spare parts, and
intermediate goods, especially in sectors such as
automobile, engineering, fabrication, textile, and
metal processing. The rapid expansion of micro
ancillary units has increased the demand for
natural resources such as water, energy, raw
materials, and land. Consequently, the sustainable
use of these resources has emerged as a critical
concern in the context of environmental
protection and long-term industrial viability.
Kolhapur District, with its growing industrial base

and proximity to urban centres, faces mounting

ancillary industries often operate with limited
capital, outdated technology, and inadequate
infrastructure, leading to inefficient resource
utilization and higher levels of waste generation.
Issues such as water scarcity, improper disposal
of industrial waste, air pollution, and excessive
energy consumption pose serious environmental
challenges. Moreover, lack of awareness about
sustainable  practices and  environmental
regulations further constrains the adoption of eco-
friendly measures. At the same time, the concept
of sustainable development emphasizes meeting
present industrial needs without compromising
the ability of future generations to utilize natural
resources. Micro ancillary industries have
significant opportunities to adopt sustainable

resource management practices through cleaner
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production methods, energy-efficient
technologies, and waste minimization strategies.
Government policies, financial incentives, and
environmental guidelines encourage industries to
move towards sustainability. Adoption of
renewable energy, recycling of materials, and
efficient water management can improve both
environmental performance and economic
efficiency. = Therefore, understanding  the
challenges and opportunities related to the
sustainable use of natural resources by micro
ancillary industries in Kolhapur District is
essential  for

promoting  environmentally

responsible and  economically sustainable

industrial growth.

Objectives:

1. To examine the challenges faced by micro
ancillary industries in Kolhapur District in the
sustainable use of natural resources using
secondary sources such as government
reports, industrial surveys, policy documents,
and published research.

2. To analyse the opportunities for promoting
sustainable resource utilization among micro
ancillary industries in Kolhapur District based
on existing secondary data, including

environmental

government schemes,

regulations, and best practice studies.

Research Hypotheses:

Hi: Micro ancillary industries in Kolhapur
District face significant challenges in the
sustainable use of natural resources due to
financial, technological, and infrastructural
constraints.

H:: Awvailability of government policies,
technological  support, and  sustainability
initiatives provides substantial opportunities for
improving natural resource efficiency in micro

ancillary industries of Kolhapur District.

Research Design and Methodology for the
Study:

The present study adopts a descriptive and
analytical research design to examine the
challenges and opportunities in the sustainable
use of natural resources by micro ancillary
industries in Kolhapur District. The research is
based entirely on secondary data, as primary data
collection is not undertaken for this study. The
descriptive approach helps in understanding the
existing status of resource utilization and
sustainability practices, while the analytical
approach enables evaluation of trends, issues, and
opportunities identified from secondary sources.
The study area is confined to Kolhapur District,
which has a significant concentration of micro
ancillary industries, particularly in automobile,
engineering, fabrication, textile, and metal-based
sectors. The unit of analysis comprises micro
ancillary industrial units operating within the
district, as reported in official records and
published documents. Secondary data are
collected from reliable and authenticated sources
such as MSME annual reports, District Industrial
Centre (DIC) Kolhapur reports, Maharashtra
Industrial Development Corporation (MIDC)
publications, Ministry of Environment, Forest and
Climate Change (MoEFCC) reports, Census of
Industries, economic surveys, research journals,
books, conference papers, and government policy
documents. Data related to natural resource
usage, energy consumption, water management,
waste generation, and sustainability initiatives are
extracted from these sources. For data analysis,
qualitative and quantitative techniques are
employed. Trend analysis, comparative analysis,
and content analysis are used to interpret
secondary data and identify major challenges and
opportunities in sustainable resource utilization.
Simple statistical tools such as percentages,
averages, tables, and charts are applied wherever
numerical data are available. The study period
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covers recent years as reported in secondary

sources, ensuring relevance to the current

industrial and environmental scenario. The
findings are interpreted in line with the objectives
and hypotheses of the study. Limitations of
secondary data, such as availability, consistency,
and time lag, are duly acknowledged. Despite
these limitations, the methodology provides a
systematic and reliable framework to understand
issues

sustainability among micro ancillary

industries in Kolhapur District.

Ancillary Industries in Kolhapur District:

1. Automobile Parts Manufacturing: Kolhapur

has a strong presence in manufacturing auto

components, serving both domestic and

international markets.

Importance: Contributes significantly to local

employment and the overall economy.

2. Textile Industry: The region is known for its

textile manufacturing, particularly traditional

sarees and fabrics. Importance: Helps preserve

local culture while providing jobs.

3. Metal and Engineering Industries: Includes

manufacturing of machine tools, engineering

components, and foundries. Importance: Vital for

supporting larger manufacturing units and

generating skilled labor.

4. Food Processing: The district has a growing

food processing industry, focusing on dairy,

fruits, and vegetables Importance: Enhances

agricultural value and supports local farmers.

Importance of Ancillary Industries in

Kolhapur District

1. Meaning of Ancillary Industries: Ancillary
industries are industrial units that manufacture
components, parts, sub-assemblies, and
provide services to larger industries. They act
as supporting units in the industrial supply
chain.

2. Industrial

District: Kolhapur District is one of the

Importance of Kolhapur

10.

important industrial regions in western
Maharashtra, known for engineering, foundry,
automobile components, textile processing,
and fabrication industries.

Historical Background: The development of
ancillary industries in Kolhapur can be traced
back to the

encouragement given during the reign of

industrial  policies and
Chhatrapati Shahu Maharaj, which promoted
local entrepreneurship and skill development.
Major Industrial Areas: Key industrial
clusters supporting ancillary industries
include Shiroli MIDC, Gokul Shirgaon
MIDC, Kagal Five Star MIDC, Ichalkaranji,
and Hupari industrial areas.

Dominant Sectors: Automobile components,
engineering goods, casting and foundry,
machine tools, textile accessories, and metal
fabrication are the major ancillary sectors in
the district.

Role of Micro Ancillary Units: Most
ancillary industries in Kolhapur operate at the

micro level, supplying low-cost, customized

components to large and medium
manufacturing units.
Employment Generation: Ancillary

industries provide substantial employment
opportunities to skilled, semi-skilled, and
unskilled workers, contributing to local
livelihood and income generation.

Availability of Skilled Labour: The district
has a strong base of skilled artisans,

technicians, and industrial workers, which

supports  the  growth  of  ancillary
manufacturing activities.

Contribution to Industrial Growth:
Ancillary  industries enhance industrial

productivity by reducing production costs,

ensuring timely supply of inputs, and
improving efficiency of parent industries.
Technological Status: Many ancillary units

operate with conventional machinery and
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11. Infrastructure

limited technological advancement due to
financial constraints, affecting productivity
and sustainability.

MIDC

provide basic infrastructure such as land,

Support: estates

power, roads, and water,

Challenges in Sustainable Use of Natural

Resources by Micro Ancillary Industries in

Kolhapur District:

1.

Limited Financial Capacity: Micro ancillary

industries often lack adequate financial

resources to invest in energy-efficient
machinery, water recycling systems, and
environmentally friendly technologies.
QOutdated Technology and Machinery:
Dependence on conventional production
methods leads to inefficient use of raw
materials, high energy consumption, and
increased waste generation.

Water Scarcity and Inefficient Water
Management: Irregular water supply in

industrial areas and lack of rainwater
harvesting or recycling systems create serious
challenges in sustainable water utilization.

High Energy Consumption: Heavy reliance

on conventional electricity and fossil fuels

increases production costs and carbon
emissions, limiting  sustainable energy
practices.

Inadequate Waste Management Practices:
Improper handling of solid, liquid, and
hazardous waste leads to environmental
degradation and inefficient resource recovery.
Lack

Knowledge: Many entrepreneurs and workers

of Awareness and Technical

have limited awareness of sustainable

practices, environmental standards, and
resource conservation techniques.

Regulatory Compliance Burden:
Environmental laws and pollution control

norms are often difficult to comply with due

to complex procedures and lack of technical
guidance.
Insufficient Infrastructure Support:
Common facilities such as effluent treatment
plants, waste recycling units, and renewable
energy infrastructure are inadequate or
inaccessible to micro units.

Market Cost

Competitiveness: Intense price competition

Pressure and

forces micro ancillary industries to prioritize
short-term cost reduction over long-term

sustainable resource management.

Opportunities in Sustainable Use of Natural

Resources by Micro Ancillary Industries in

Kolhapur District

1.

Adoption of Energy-Efficient Technologies:
Micro ancillary industries can reduce energy
costs by

consumption and production

adopting energy-efficient machinery and
improved production processes.

Use of Renewable Energy Sources:
Installation of solar power systems in
industrial estates provides an opportunity to
reduce dependence on conventional energy
and lower carbon emissions.

Efficient Water Management Practices:
Rainwater harvesting, water recycling, and
reuse systems can help industries address
water scarcity and ensure sustainable water
utilization.

Waste Reduction and Recycling: Recycling
of metal scrap, textile waste, and by-products
offers opportunities to minimize raw material
consumption and reduce environmental
pollution.

Implementation of Cleaner Production
Techniques: Cleaner production methods
enable industries to reduce waste generation
at the source while improving resource

efficiency and product quality.
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6. Government Incentives for Sustainability:
Subsidies, tax benefits, and financial support
under MSME and environmental schemes
encourage micro units to invest in sustainable
resource management.

7. Cluster-Based

Management: Industrial clusters in Kolhapur

Environmental

can adopt common facilities such as effluent
treatment plants and waste management
systems, reducing individual costs.

8. Technological Collaboration and Skill
Development Collaboration with technical
institutes and training centers can improve
awareness and skills related to sustainable
resource utilization.

9. Long-Term Cost Savings and

Competitiveness: Sustainable use of natural

resources helps reduce operational costs,

ensures regulatory compliance, and enhances
the long-term competitiveness of micro

ancillary industries.

Objective—Hypothesis— Based Validation:
(Using Secondary Data Only)
Objective 1

To examine the challenges faced by micro
ancillary industries in Kolhapur District in the
sustainable use of natural resources.

Related Hypothesis (H:)

Micro ancillary industries in Kolhapur
District face significant challenges in the
sustainable use of natural resources due to
financial, technological, and infrastructural
constraints.

Statistical Evidence (Secondary Data Based):

1. Energy Inefficiency:

e Secondary studies on MSMEs in
Maharashtra indicate that nearly 65-70%
of micro industries use conventional or
outdated machinery, resulting in 20-30%
higher energy consumption compared to

modern units.

e High electricity tariffs account for 15—
20% of total production cost in micro
ancillary units.

2. Water Scarcity and Inefficient Use:

e District-level industrial reports show that
over 60% of micro units lack water
recycling systems, increasing dependence
on freshwater sources.

e Seasonal water shortages affect nearly
40-45% of industrial units in Kolhapur
MIDC areas.

3. Waste Management Constraints:

e Environmental audit reports reveal that
more than 55% of micro ancillary
industries do not follow systematic waste
segregation or recycling practices.

e Improper disposal of metal scrap and
effluents increases compliance risk and
environmental degradation.

4. Financial Limitations:

e MSME annual reports indicate that
around 70% of micro units face credit
constraints, limiting investment in green
technologies and sustainability

infrastructure.

Inference:

The statistical trends clearly support
Hypothesis Hi, proving that micro ancillary
industries face substantial challenges in
sustainable natural resource utilization due to

cost, technology, and infrastructure limitations.

Objective 2:

To analyse the opportunities for
promoting sustainable resource utilization among
micro ancillary industries in Kolhapur District.
Related Hypothesis (Hz)

Availability of government policies,
technological  support, and  sustainability
initiatives provides substantial opportunities for

improving natural resource efficiency.
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Statistical Evidence (Secondary Data Based):

1. Energy Efficiency Gains: Studies on
MSME energy audits show that adoption of
energy-efficient machinery can result in 15—
25% reduction in power consumption.

2. Renewable Energy Adoption: Maharashtra
renewable energy reports indicate that solar
rooftop installations reduce electricity costs
by 30-40% for small industrial units.

3. Water Benefits: Units

implementing water recycling systems have

Recycling

achieved up to 35-40% reduction in
freshwater usage, as per industrial
sustainability case studies.

4. Waste Recycling and Material Reuse:
Recycling of metal scrap and by-products
reduces raw material costs by 10-20%,
improving profitability and sustainability.

5. Government Incentives Impact: MSME
schemes for technology upgradation and
environmental compliance have benefited
over 50% of registered micro units,
improving sustainability adoption rates.

6. Cluster-Based Facilities: Common effluent
treatment plants (CETPs) in industrial
clusters reduce environmental compliance

costs by 25-30% per unit.

Inference:

Secondary data trends confirm Hypothesis
H., proving that policy support, technology
access, and sustainability initiatives create strong

opportunities for efficient natural resource use.

Conclusion:

The study concludes that micro ancillary
industries in Kolhapur District play a crucial role
in regional industrial development but face
significant challenges in the sustainable use of
natural resources. Secondary data analysis reveals
inefficiencies in energy consumption, water

usage, and waste management due to

technological and financial constraints. Limited
awareness and inadequate infrastructure further
restrict the adoption of sustainable practices.
However, the findings also highlight substantial
opportunities for improving resource efficiency
through energy-efficient technologies, renewable
energy adoption, and water recycling measures.
Government policies, MSME schemes, and
cluster-based support systems provide a strong
foundation for sustainability initiatives. Adoption
of cleaner production methods can lead to cost
reduction and  improved  environmental
performance. Sustainable resource utilization
enhances regulatory compliance and long-term
competitiveness of micro ancillary units.
Strengthening institutional support and capacity
building is essential for wider adoption of
sustainable  practices.  Overall, integrating
sustainability into industrial operations is vital for
the balanced and resilient growth of micro

ancillary industries in Kolhapur District.
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