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[. INTRODUCTION

India faces a huge challenge with organic waste. Every
day, tons of food scraps, garden trimmings, and market
discards pile up. These mountains of waste fill our
landfills. They release methane, a powerful
greenhouse gas, hurting our planet. Imagine if we
could turn this problem into a solution, creating
something useful from what we throw away and
liberate in air.

Organic waste comes from many places in India.
Homes, farms, and bustling markets all produce it.
Think of kitchen scraps, crop stalks, or leftover
vegetables from a market. Right now, much of this
valuable material just rots. It's a lost chance to make
our land healthier and our air cleaner.

Composting offers a smart way forward. It transforms
organic waste into rich, dark compost. This natural
fertilizer boosts soil health and cuts down on pollution.
This article looks at how India can use composting.
We'll explore different methods and see why this
simple process matters so much for a greener future.
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II. UNDERSTANDING ORGANIC WASTE:
COMPOSITION AND CHALLENGES IN INDIA.
THE INDIAN ORGANIC WASTE LANDSCAPE

India’s waste stream is full of organic matter. It's a mix
of different things, from kitchens to fields. Knowing
what's in our waste helps us manage it better.

e  Household organic waste: This includes food
scraps, fruit peels, and garden waste. It forms a
big part of what homes throw out daily.

e Agricultural residue: Farmers produce a lot of
waste. Crop stalks, husks, and straw are common
examples. These are often burned, causing
smoke, Air pollution, smog formation, health
impacts, environmental impacts and even lead to
climate change.

e  Market and municipal organic waste: Busy
markets generate tons of vegetable waste, floral
waste, and other perishables. City sweepings also
add to this pile.

e  Industrial organic waste: Food processing plants
create by-products. Think of fruit pulp or
vegetable cuttings from factories packing juices.
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Current Waste Management Practices and Their
Shortcomings

How India handles organic waste today has many

problems. Most waste ends up in open dumps or

landfills. This causes serious issues for people and the
environment.

e  Landfilling: When organic waste rots in landfills,
it creates a toxic liquid called leachate. This
pollutes our soil and water. It also releases
methane gas, which traps heat in our atmosphere
and its one of the most dangerous Green House
Gas

e  Open burning: Many people burn agricultural
waste and other trash. This releases harmful
smoke and tiny particles. Breathing this air can
cause serious health problems.

e Inadequate segregation at source: Most waste is
mixed together. Organic waste gets mixed with
plastics and other trash. This makes it hard to
separate and compost later.

e  Limited infrastructure for scientific processing:
India lacks enough proper facilities. We need
more plants that can scientifically process
organic waste.

Key Challenges In Organic Waste Management

Managing organic waste for composting has many

hurdles. These problems make it tough to set up good

systems. We need to tackle them for real change.

e Lack of public awareness and participation:
Many people don't know how important waste
sorting is. They might not understand the benefits
of composting. This stops them from joining in
the campaign.

e Inadequate segregation at source: This is a big
one. If waste isn't sorted at home, it becomes
much harder to compost. Plastics and metals
contaminate the organic part.

e Logistical complexities in collection and
transportation: Collecting separate organic waste
needs new systems. Moving this waste to
composting sites can be costly and hard to plan.

e Limited access to appropriate technology and
skilled labor: Some areas might not have the right
machines for composting. We also need more
people trained to run these systems as well.
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IIT. POPULAR ORGANIC COMPOSTING
TECHNIQUES SUITABLE FOR INDIA

India can use many different methods to turn organic
waste into compost. Each technique works best for
different situations, from small homes to large cities.
Aerobic Composting Methods

Aerobic composting needs oxygen. Microbes use

oxygen to break down organic stuff. These methods

are common and work well.

e  Windrow Composting:

o This involves making long piles of waste.
Workers turn these piles often to add air. This
method is great for big operations. Municipal
solid waste facilities in cities like Bengaluru use
windrows. They handle large amounts of city
waste.

e In-Vessel Composting:

o  These are enclosed containers or drums. They
offer a controlled by space for waste to break
down fast. The in-vessel systems are good for
urban areas. They help manage smells and kill
harmful germs. Many urban housing societies or
big institutions use these specialized bins.

e Vermicomposting (Earthworm Composting):

o  Earthworms do the composting work here.
Specific types of earthworms eat organic waste.
They turn it into rich, nutrient-filled compost,
called vermicompost. This method is perfect for
homes and small communities.

o  Tosetup a home unit: Get a bin, add bedding like
shredded paper, then introduce special
composting worms. Feed them your kitchen
scraps. Keep it moist and out of direct sun. Small-
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scale vermicomposting units are popular in rural
areas. They help farmers make their own organic
fertilizer.
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Anaerobic Digestion and Biogas Production

This process breaks down organic waste without

oxygen. It creates two useful things: biogas and a

nutrient-rich liquid called digestate.

e  Biogas Plants:

o  These plants use a closed tank, called a digester.
Inside, bacteria turn waste into methane gas. This
gas can power stoves or generate electricity. It's
a smart way to get energy from waste. The Khadi
and Village Industries Commission (KVIC) for
India support many biogas projects. You can find
them in rural Indian homes. Government
subsidies often help set up these household
biogas units.

e  Digestate Utilization:

o The leftovers from biogas plants are also
valuable. This thick liquid or solid material is a
great organic fertilizer. Farmers can use it on
their fields. It puts nutrients back into the soil.

Community And  Decentralized = Composting

Initiatives

Many places in India show how well community

composting works. When people work together,

managing waste becomes easier.

e  Ward-level Composting:

o Some city wards manage their organic waste
locally. They collect it from homes in the area.
Then, they process it within the ward itself. This
reduces the need to transport waste far away.

e  Housing Society Composting:

o  Many apartment complexes have started their
own composting units. They collect kitchen
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waste from residents. This waste is then turned
into compost for their gardens. NGOs and
resident welfare associations in cities like Pune
or Indore have led successful projects.

IV. ANALYSIS OF COMPOSTING EFFICACY
AND BENEFITS IN INDIA

Composting offers many good things for India. It helps
the environment, creates new jobs, and makes
communities healthier.

Environmental Impact Assessment

Diverting organic waste from landfills has a huge

positive impact. It helps our planet breathe easier.

e  Greenhouse Gas Emission Reduction:

o  Landfills release a lot of methane. Methane is a
potent greenhouse gas, much worse than carbon
dioxide for warming the planet. Composting
stops this methane from forming and cuts down
on air pollution.

o  Reports show that landfill methane adds
significantly to global warming. Composting
reduces these emissions greatly.

) Soil Health Improvement:

o  Compost adds rich organic matter to soil. It
makes soil better at holding water. It also
provides essential nutrients for plants.

o  Studies have shown that using compost can boost
crop yields. Farmers get more food from their
land with healthy soil.

e Reduced Reliance on Chemical Fertilizers:

o  Compost is a natural fertilizer. It lessens the need
for artificial chemicals. This means less chemical
runoff polluting our rivers. It also keeps our soil
from getting damaged by harsh chemicals.

Economic Viability and Opportunities

Composting isn't just good for the environment. It also

makes economic sense. It saves money and creates

new ways to earn.

e Cost Savings in Waste Management:

o  Composting is often cheaper than sending waste
to landfills. Landfill space is limited and costly.
Transporting waste over long distances also costs
a lot.

e Market Potential for Compost:

o  There's a growing demand for organic compost.
Farmers, gardeners, and landscapers all want
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healthy soil inputs. This creates a market for
selling the finished compost. Experts in
agriculture often highlight compost's value. They
see it as key for sustainable farming.

e  Job Creation:

o  Composting creates many jobs. People are
needed for collecting waste, running composting
facilities, and selling the compost. It offers new
chances for employment.

Social Benefits and Community Engagement

When we manage waste better, our communities

become healthier and stronger. Composting brings

people together for a common good.

e Improved Public Health:

o  Less rotting waste means fewer rats and flies.
This cuts down on diseases spread by pests.
Cleaner surroundings also mean less air and
water pollution, which protects everyone's
health.

e  Community Empowerment:

o When communities take charge of their waste,
they feel a sense of pride. Citizen-led composting
projects in smaller towns show this clearly.
People work together to make their areas cleaner.

e  Promoting Circular Economy Principles:

o  Composting fits perfectly into a circular
economy. Waste isn't just thrown away; it's
turned into a valuable resource. This cycle saves
resources and reduces pollution.

V. POLICY, TECHNOLOGY, AND
IMPLEMENTATION STRATEGIES FOR INDIA

For composting to truly take off in India, we need

strong policies, new technologies, and clear plans.
These three pillars can help us build a greener future.
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Government Policies and Initiatives

The Indian government has already taken steps to

support better waste management. These policies

create a framework for change.

. Swachh Bharat Mission (SBM):

o SBM pushes for cleanliness across India. It
strongly promotes waste separation at home. It
also encourages scientific ways to process waste,
including composting.

e  National Policy on Organic Farming:

o  This policy aims to grow organic farming. It
supports using natural inputs like compost. This
helps farmer’s shift away from chemical
fertilizers.

e  State-level Regulations:

o Many states have their own rules for waste
management. These rules often include specific
guidelines for composting. They help cities and
towns manage waste locally.

Technological Advancements and Innovations

New technologies can make composting easier and

more efficient. Smart solutions can help scale up

efforts.

e  Smart Composting Solutions:

o  Imagine composting bins that talk to you. Some
new bins use sensors to check temperature and
moisture. They can even send alerts when
compost is ready. These loT-enabled bins make
composting simpler.

e  Automated Sorting and Processing:

o  Machines can now sort organic waste from
plastics and other trash very fast. This makes the
composting process much cleaner. It helps large
facilities handle more waste.

e  Bio-fertilizer Production from Compost:

o  Scientists are finding ways to make compost
even better. They add good microbes to it. This
creates super-rich bio-fertilizers. They give
plants an extra boost.

Strategies for Effective Implementation

To make composting widespread, we need clear steps.

These strategies will help India turn vision into reality.

e  Mandatory Source Segregation:

o  The most important step is sorting waste at home.
Keep food scraps separate from other trash.
Citizens can use two bins: one for wet waste

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2515



© August 2025 | IJIRT | Volume 12 Issue 3 | ISSN: 2349-6002

(organic) and one for dry waste (recyclables,
non-recyclables). This makes composting
possible.

e  Public-Private Partnerships (PPPs):

o  Working together is key. Governments, private
companies, and NGOs can team up. Private firms
bring money and expertise. NGOs can help reach
communities.

e  Capacity Building and Training:

o  Weneed more skilled people. Training programs
can teach waste workers how to compost
properly. They can also educate community
leaders. These trained individuals can then guide
others.

e  Incentive Mechanisms:

o People and communities need reasons to
compost. This could be lower waste collection
fees for those who compost. Or it could be small
rewards for communities with high composting
rates.

VI. RESULTS ANALYSIS

Nutrients Cow Kitchen Sheep Garden
Dung Compost | Compost | Compost
Compost
Name Percenta Percenta Percenta Percenta
ge (%) ge (%) ge (%) ge (%)
Nitrogen 1.80 1.96 1.50 0.87
Phosphoro 1.00 1.70 0.50 0.35
us
Potassium 0.72 1.30 0.37 0.49
Calcium 2.87 2.72 2.11 2.30
Magnesiu 0.90 0.60 1.05 0.65
m
Zink 0.09 0.07 0.03 0.07
Organic 57 42 47 25
matter
Water 36 41 26 35
content

The data is average composting done in Ujjain yearly
basis.

VII. CASE STUDIES: SUCCESSFUL ORGANIC
COMPOSTING MODELS IN INDIA

Many inspiring stories show how composting works in
India. From big cities to small villages, people are
making a difference.

Urban Composting Success Stories
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Cities are often seen as waste generators. But many

Indian cities are showing how to manage waste

smartly.

e  Example 1: Indore's Waste Management Model:

o Indore is famous for its clean city status. It uses
a strong system of waste segregation. Organic
waste goes to large composting facilities. This
helps the city process almost all its waste, making
it a national leader.

e Example 2:
Composting:

o Many housing societies and apartment
complexes in Bengaluru have set up their own

Bengaluru's  Decentralized

composting units. Residents separate their
kitchen waste. This waste is composted within
the complex itself. It has greatly cut down the
amount of waste going to landfills from these
areas.

Rural and Agricultural Composting Models

In rural India, composting has a direct link to farming.

It helps enrich the soil where food grows.

e  Example 1: Village-level Agricultural Residue
Composting:

o In many villages, local projects teach farmers
how to compost crop stalks and husks. This
compost is then used on their fields. It saves them
money on fertilizers and improves soil health.

e  Example 2: Organic Farming and Composting in
Sikkim:

o  Sikkim is India's first fully organic state. Farmers
there rely heavily on compost made from farm
waste and cow dung. This integration of
composting with organic farming has boosted
farm income. A farmer in Sikkim might say,
"Our land thrives on the compost we make. It's
truly black gold for our crops

VIII. CONCLUSION PAVING THE PATH FOR A
GREENER INDIA THROUGH COMPOSTING

Organic waste is not trash. It's a valuable resource.
Composting offers a powerful way to turn this waste
into wealth. It helps India tackle its massive
environmental challenges.

India has many composting techniques. From
windrows for cities to vermicomposting for homes,
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solutions fit every scale. Each method helps reduce
pollution and make our soil healthier.

For widespread success, everyone must play a part.
People need to segregate waste at home. Governments
must create supportive policies. New technologies can
make composting easier and more efficient. Let's work
together to make composting a normal part of life.
Let's build a cleaner, greener India, one compost pile
at a time. Start composting today
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