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Introduction

With the global population steadily increasing and urbanization
expanding, waste management has become a significant
environmental concern. Among the various types of waste
generated, organic waste—which includes food scraps,
yard waste, agricultural residues, and other biodegradable
materials—accounts for a substantial portion of the waste
stream. Improper disposal of organic waste in landfills leads
to a range of environmental problems, including the release
of harmful greenhouse gases such as methane and the loss of
valuable organic matter that could be recycled [1].

Composting and organic waste recycling present sustainable
and eco-friendly solutions to manage organic waste, offering
both environmental and economic benefits. Composting,
in particular, is a natural process that transforms organic
waste into nutrient-rich compost that can enhance soil health
and reduce the need for chemical fertilizers. Organic waste
recycling helps divert waste from landfills and contributes to
a circular economy by creating valuable products from what
would otherwise be waste [2].

This article explores the process, benefits, and significance
of composting and organic waste recycling in promoting
sustainable waste management practices.Composting is
the biological decomposition of organic matter, such as
food scraps, yard trimmings, and agricultural waste, by
microorganisms, fungi, and bacteria. These organisms break
down the material in a controlled environment, turning it into
humus-rich compost that is rich in nutrients and can be used to
improve soil health [3].

During the composting process, microorganisms and other
decomposers break down the organic matter into simpler
compounds. As the process progresses, the organic waste
breaks down into a rich, dark, crumbly substance known as
compost. Composting typically takes between a few weeks
to several months, depending on factors like temperature,
moisture, and the type of materials being composted [4].

This is the simplest form of composting, often done in home
gardens or backyards. Homeowners can use compost bins or
piles to decompose organic materials. This method is ideal
for small amounts of waste and is particularly popular in
suburban and rural areas.Vermicomposting uses worms,
typically red wigglers, to break down organic material. This

method is often used for kitchen waste and is highly effective
in creating nutrient-rich compost in a relatively short period.
Large-scale composting operations use advanced machinery
and technology to process large quantities of organic waste.
These systems are often used by municipalities, agricultural
industries, or food processors and can handle massive amounts
of waste [5, 6].

Compost adds valuable nutrients to the soil, improving its
structure, water retention, and overall fertility. This reduces the
need for chemical fertilizers, which can harm the environment.
By diverting organic waste from landfills, composting prevents
the release of methane—a potent greenhouse gas produced by
anaerobic decomposition in landfills. Composting helps reduce
the amount of waste sent to landfills, which in turn reduces
landfill space and the environmental impact of waste disposal.
Composting can reduce the cost of waste management by
lowering disposal fees, while also creating valuable compost
that can be used on-site or sold [7, 8].

Waste-to-energy technologies can be used to convert organic
waste, such as food waste and agricultural residues, into
energy. Processes like incineration, gasification, and pyrolysis
heat organic materials at high temperatures, producing energy
in the form of heat, electricity, or biofuels. WTE technologies
provide a valuable source of renewable energy by utilizing
organic waste that would otherwise end up in landfills. These
technologies help reduce the volume of waste in landfills,
generate energy from waste, and lower greenhouse gas
emissions compared to conventional waste disposal methods.
Biochar is a form of charcoal created by heating organic
material in a low-oxygen environment through a process
called pyrolysis. Biochar has a high carbon content and can be
used as a soil amendment to improve soil fertility, reduce soil
erosion, and store carbon for long periods [9, 10].

Conclusion

Composting and organic waste recycling offer sustainable
solutions to manage the ever-increasing amounts of organic
waste generated by households, industries, and agriculture. By
turning organic waste into valuable resources, such as nutrient-
rich compost, renewable energy, and biochar, these practices
contribute to a more circular economy that minimizes waste
and conserves natural resources.
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