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Abstract The need for efficient and
sustainable waste management systems
becomes  critical  for  safeguarding
ecosystems and community well-being. This
study reviews a range of modern waste
management technologies, including
engineered landfills, composting, anaerobic
digestion, incineration with energy recovery,
pyrolysis, and advanced recycling systems,
and  examines  their  environmental
implications in climate-sensitive areas.
Improper waste handling contributes to
substantial environmental and health risks,
such as greenhouse gas emissions,
contamination of soil and water resources,
the spread of vector-borne diseases, and
increased  vulnerability to  disasters,
particularly during extreme weather events.
Technologies such as composting and
anaerobic digestion offer low-emission
pathways by converting organic waste into
valuable by-products like biogas and

nutrient-rich compost, thereby mitigating
methane  generation.  Waste-to-energy
facilities can reduce dependence on land-
filling; however, they require stringent
operational controls to minimize the release
of pollutants. Recycling and material
recovery systems decrease the demand for
virgin resources and lower carbon footprints,
though their effectiveness depends heavily
on proper waste segregation, which is often
lacking in climate-stressed regions. The
study emphasizes the importance of climate-
resilient waste management infrastructure,
including flood-resistant landfill designs,
decentralized treatment units, and adaptable
waste collection networks capable of
functioning  during extreme  weather.
Integrating modern technological solutions
with local knowledge, robust policy
frameworks, and active = community
participation is essential. Overall, the
findings highlight that sustainable and
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environmentally responsible waste
management is vital for mitigating climate
impacts, protecting public health, and
enhancing long-term resilience in vulnerable
communities..

Keywords: Sustainable Waste Management,
Environmental Sustainability, Sustainable
Energy, Waste Management, Eco-Friendly
Industrial Practices

Introduction:

The production of waste is a big problem for
the environment in today's world. Rapid
urbanization, industrial growth, population
growth, and changing consumption patterns
have all made municipal solid waste (MSW)
much bigger and more complicated. Global
waste assessments show that the amount of
municipal solid waste (MSW) produced
each year is about 2.24 billion tonnes. If
sustainable waste management strategies are
not put in place, this number could rise to
almost 3.88 billion tonnes by 2040. In many
developing countries, traditional ways of
getting rid of waste, like open dumping and
uncontrolled land-filling, are still used
because of poor infrastructure, weak policy
frameworks, and a lack of money. These
practices often cause serious environmental
problems, such as methane emissions, soil
pollution, groundwater contamination, and
health risks for the public. Landfills that
release methane are especially worrisome
because methane is a powerful greenhouse
gas that makes climate change worse.
Modern waste management plans try to turn
waste from a problem for the environment
into a useful resource. Technologies that put
recycling, energy recovery, and sustainable
resource use first make this change easier. A
circular economy is an important part of this
change because it encourages reducing
waste and getting resources back. The
amount of municipal solid waste (MSW)
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produced around the world is at an alarming
level, with estimates of more than 2 billion
tons per year and a big increase expected by
2050 (Ram et al 2021). Developing
countries have a lot of problems because
their infrastructure is poor, they don't have
enough rules, and they don't follow them
very well (Falahi and Avami 2019). When
waste is not thrown away properly, it
pollutes the air, groundwater, and soil, and it
also releases greenhouse gases
(GHGs).Modern waste management
strategies have changed from just throwing
things away to engineered systems that
combine measures for climate change,
protecting the environment, and getting
resources back (Jaunich et al 2019). The
waste hierarchy puts waste prevention,
reuse, recycling, recovery, and disposal in
that order, with disposal being the least
preferred option (Bhatia and Sindhu 2024).
This review looks at the environmental
effects of different waste management
technologies and rates how well they work
for the long term. New technologies have
made it possible to create new ways to treat
waste, such as anaerobic digestion,
composting, and turning waste into energy.
These technologies not only cut down on the
amount of waste that goes to landfills, but
they also help make renewable energy and
recycle nutrients. But the environmental
benefits depend on how well they are put
into practice, how well they work, and the
socioeconomic conditions in the area.

Global Waste Generation and
Environmental Concerns:

Recent research in waste management
technologies (Ram et al 2021). has
increasingly  focused on  improving
environmental sustainability, greenhouse gas
mitigation, and resource recovery efficiency.
Several studies have explored innovative
approaches in biological treatment, thermal
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conversion technologies, artificial
intelligence—based waste sorting, and
advanced landfill systems.Composting has
been widely studied as a sustainable
biological treatment method for organic
waste management. Research by Kumar et
al. investigated strategies for reducing
greenhouse gas emissions during
composting  processes. Their  findings
indicate that optimized aeration significantly
reduces methane emissions by
approximately 38—42% compared to passive
composting systems. Improved oxygen
supply enhances microbial activity and
prevents anaerobic conditions that typically
lead to methane formation. These results
highlight the importance of controlled
process parameters in achieving
environmentally  efficient ~ composting
systems. Anaerobic digestion is another
promising technology for organic waste
treatment and renewable energy generation.
Zhang and Liu examined methods for
optimizing biogas yield during food waste
digestion. Their research demonstrated that
the addition of novel iron-based catalysts
can  increase  methane  yield by
approximately 27%. The catalysts enhance
microbial metabolic activity and improve
substrate degradation efficiency, resulting in
higher energy recovery from organic waste
streams. This finding suggests that catalytic
enhancement can significantly improve the
performance of anaerobic digestion systems
in large-scale waste management facilities.

Thermal conversion technologies,
particularly pyrolysis, have also received
significant attention due to their ability to
convert waste materials into valuable energy
products. Santos et al has investigated
product selectivity control during pyrolysis
processes using zeolite-based catalysts.
Their study reported that catalytic pyrolysis
can achieve bio-oil yields of up to 65%
while simultaneously reducing the formation
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of polycyclic aromatic hydrocarbons
(PAHS), which are potentially harmful
environmental pollutants. These findings
indicate that catalyst-assisted pyrolysis can
enhance both energy recovery and
environmental safety in waste-to-energy
systems. Advancements in digital
technologies have introduced artificial
intelligence into modern waste management
practices. Chen et al. explored the
application of deep learning algorithms for
automated waste classification.  Their
research demonstrated that Al-based sorting
systems can achieve up to 94% accuracy in
identifying 12 different categories of waste
materials. Automated sorting improves
recycling efficiency, reduces contamination
in waste streams, and minimizes manual
labor requirements. Such technological
developments are expected to play a critical
role in improving waste segregation and
recycling performance in future smart waste
management  systems.In  addition to
treatment technologies, significant research
has been conducted on improving landfill
management systems. Patel and Singh
studied innovations in leachate treatment
using hybrid membrane bioreactor systems.
Their results showed that these advanced
treatment  technologies can  remove
approximately 99.2% of organic pollutants
and about 87% of micropollutants from

landfill leachate. This high removal
efficiency significantly reduces the risk of
groundwater contamination and

environmental pollution associated with
landfill operations. Even though technology
has come a long way, there are still a lot of
problems with global waste management
systems. There are a lot of problems with
waste management, such as poor sorting,
high levels of contamination in recyclable
materials, a lack of infrastructure in
developing areas, and more electronic and
plastic waste.Rapid urbanization,
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industrialization, and population growth
have caused a huge increase in the amount
of waste produced around the world, which
IS a major environmental problem. The
accumulation of different kinds of waste,
such as municipal solid waste, industrial by-
products, and hazardous materials, is very
bad for ecosystems, human health, and
natural resources. When waste is not
handled properly, it can lead to soil
degradation, pollution of water and air, and
greenhouse gas emissions, which make
climate change and biodiversity loss worse.
To lessen the effects on the environment and
support a circular economy, we need to use
strategies that combine waste reduction,
recycling, and environmental friendly
disposal. In general, the studies that were
looked at show that modern research on
waste management is moving more and
more toward integrated, technology-driven
solutions that use biological treatment,
thermal conversion, digital monitoring, and
advanced pollution control systems. These
new technologies not only make waste
processing more efficient, but they also help
a lot with reducing greenhouse gases,
making renewable energy, and protecting
the environment.

Waste Generation Trends
Urbanization and economic expansion
markedly affect per capita waste generation
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rates (Ram et al 2021). Countries with high
incomes make more waste per person, but
they usually have better systems for dealing
with it. On the other hand, open dumping
and uncontrolled landfills are problems for
low-income countries (Falahi and Avami
2019). There is a big difference in the
amount of waste produced by high-income
and low-income countries. Countries with
high incomes produce a lot more waste per
person because they buy a lot more, but they
usually have access to better waste treatment
and management systems that reduce harm
to the environment. On the other hand, low-
income countries make less waste per
person, but their infrastructure is often not
good enough, so they have to use open
dumping and uncontrolled landfills. Indian
and Global scenario has been explained in
Table 1.0. These actions put the
environment and public health at great risk,
showing how important it is to find better
ways to handle waste that fit the social and
economic conditions of each area. it is
required to have very good collection and
sorting systems (Shown in Figure 1 ) to
prevent plastics from entering ecosystems

Advanced Sorting

Technologies for
Plastic Waste

1=

Manual Mechanical
Sorting

Sensor-based
Sorting Sorting

P s |

R

Al and
Robotics

Labor-intensive
and error-
prone

Used for initial
rough
separation

Color
Sorting

Machine
vision for

material
recognition

Al algorithms
for real-time for precision
sorting picking
decisions

Robotic arms |

Figure 1: Different types of advanced sorting technology
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Environmental Impacts of Poor Waste
Management

Improper waste handling contributes to:

v' Methane emissions from anaerobic
decomposition

Release of toxic pollutants

Microplastic contamination

Public health risks

Climate change acceleration

AN NI NERN

Waste Management Technologies:

Sorting and separating waste is the first step
to good waste management. There are five
main types of waste: organic, recyclable,
hazardous, electronic, and construction.
Organic waste is made up of food scraps,
agricultural waste, and materials that break
down naturally and can be composted or
digested without oxygen. You can make
new things out of recyclable waste like
metals, plastics, and paper. Hazardous waste
includes chemicals, batteries, and medical
waste that needs special handling. There are
useful metals in e-waste, but there are also
dangerous chemicals that need special
recycling methods. There are usually a few
steps in the waste management cycle:
making waste, sorting it, picking it up,
moving it, processing it, getting resources
back, and finally throwing it away. Waste
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management systems need to combine these
steps with strict rules and technology in
order to work well. Modern technologies for
managing waste use biological, mechanical,
and thermal methods. Composting is a
biological process that happens a lot.
Microorganisms break down organic waste
in the presence of oxygen to make compost
that is high in nutrients and used in farming.
Vermi-composting is a similar process in
which earthworms break down organic
waste more quickly to make high-quality
organic fertilizer. Anaerobic digestion is
another biological process in  which
microorganisms break down organic waste
without using oxygen. This creates biogas,
which is mostly methane and carbon
dioxide. Some mechanical waste treatment
methods that make it easier to move waste
and take up less space are compaction and
baling. Modern landfills use engineered
liners, leachate collection systems, and
methane capture technologies to cut down
on pollution. Thermal waste can be treated
by burning it, turning it into gas, or using
pyrolysis. These steps change waste into
energy, which can be heat, electricity, or
fuel. Technologies that turn waste into
energy are important for making clean
energy and cutting down on waste in
landfills.
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Table 1. Current State of Plastic Production and Waste generation for India and overall.

Indian Scenario

Global Scenario

- Annual plastic production: About 17 - About 300 million tons of plastic waste

million tonnes.

are made every year.

E:ﬁllj%tion' - Expected to reach 22 million tonnes - Only 9% of plastic waste is recycled
" by 2025. around the world.
- Major producers: Maharashtra, - 79% of plastic waste ends up in
Gujarat, and Tamil Nadu. landfills or the natural environment.
- About 300 million tons of plastic waste
- Amount of plastic waste made each are made every year. - Only 9% of
Plastic year: 9.46 million tonnes. plastic waste is recycled around the
Waste: - Only 60% of plastic waste is world. - 79% of plastic waste ends up in
' recycled; the other 40% is not landfills or in the atmosphere. (Sector
collected and wusually ends up in wise percentage of Plastic Consumption
landfills or bodies of water. has shown in Figure 5)
- Rules for Managing Plastic Waste, - The UN Environment Assembly passed
2016 (changed in 2018) a resolution to stop plastic pollution.
Recent ; . . : .
... - No more single-use plastics (starting - Many countries and regions have
Initiatives: . . .
in July 2022) banned single-use plastics.
- Rules for Extended Producer - There is more focus on circular
Responsibility (EPR) economy approaches.
- Single-use plastics: It make a lot of waste materials.
Key . L .
- inadequate facilities for managing waste.
Challenges: >
- Low rates of reuse and recycling.
- Less awareness and typical mindset to changing attitude towards environment.
- Pollution of the environment, especially plastic pollution in the ocean.
Future - More focus on biodegradable plastics and sustainable options
Outlook: - More money going into better recycling and waste management technologies
- More need for stronger policies and cooperation between countries
Landfilling Also, throwing things away the wrong way

Landfills are responsible for about 8-10% of
all methane emissions caused by people
(Dell’Orto and Trois 2024) When organic
waste breaks down without oxygen, it
releases methane. This gas is a greenhouse
gas that builds up and speeds up climate
change. Not taking care of waste properly
can have a big impact on the environment.

puts dangerous chemicals into the soil and
water, which harms ecosystems and
biodiversity. When plastic (Different types
of plastic shown in Figure 2.0) waste breaks
down and gets into water and food chains, it
can cause micro-plastic contamination,
which can be bad for the environment in the
long run. These environmental dangers also
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put people's health at risk because being
around pollution and dirty resources can
make them sick. These things all show how
important it is to have good plans for dealing
with waste to keep people and the
environment safe. To have less of an impact
on the environment, an environmentally
friendly way to landfill should have
engineered design features and strict safety
rules. This includes using gas capture
systems to collect and use landfill gases like
methane, which lowers greenhouse gas
emissions. It also includes using
impermeable liners and leachate collection
systems to keep soil and groundwater from
getting polluted. Choosing the right site
away from sensitive ecosystems and bodies
of water, keeping an eye on the quality of
the groundwater, and controlling how waste
is compacted and covered all help keep
things safe. Also, managing landfills while
also working to cut down on waste and
recycle it makes sure that only waste that

can't be recycled or composted goes to the
v

Thermoplastics
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landfill. This is good for both the
environment and people's health. Land-
filling is still the most common way to get
rid of things around the world. Modern
sanitary landfills incorporate:

v' Composite liners
v Leachate collection systems
v Landfill gas recovery systems

However, methane emissions and long-term
pollution of groundwater are still big
problems for the environment .Even with
improvements, land-filling is still seen as the
least environmentally friendly option in the
waste hierarchy.

Environmental Implications

High GHG emissions (CH, )
Potential leachate pollution

Land use burden

Long-term monitoring requirements

ANENENEN

High-Density Polyethylens (HDPE)
Polyethylene (PE) —<

Low-Density Polyethylene (LDPE)
Polypropylene (PP)
Polyvinyl Chloride (PVC)
Polystyrene (PS)

Polyethylene Terephthalate (PET)

Polycarbonate (PC)

Epoxy Resins
= e Thermosetting Plastics Phenolic Resins
Types of Plastic Waste 9 {
Melamine Formaldehyde

»

\

Composite Plastics

- Bioplastics —‘{.

Bio-based (e.g.. PLA. Bio-PET)

—— PLA (Polylactic Acid)

Biodegradable ——n:':

e PHA (Polyhydroxyalkanoates)

Multi-layer packaging

Fiber-reinforced plastics

Food-contaminated packaging

Contaminated/Mixed Plastic Waste

Multi-resin blends

Figure 2.0: Different types of plastic
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Incineration and Waste-to-Energy (WtE)
The best way to burn waste that is good for
the  environment  uses  cutting-edge
combustion technologies to make sure that
all of the waste is oxidized and that harmful
emissions are kept to a minimum. This
includes burning at high temperatures for a
long enough time and with enough
turbulence to keep dioxins and furans from
forming. It also has the latest air pollution
control systems, such as scrubbers,
electrostatic precipitators, and fabric filters
that catch heavy metals, acidic gases, and
particles. To keep people safe, emissions
must be watched all the time, leftover ash
must be handled and thrown away properly,
and strict rules must be followed to make
sure that nothing accidentally gets out.
We can also add energy recovery systems to
turn waste heat into electricity or steam.
This makes better use of resources and cuts
down on the need for fossil fuels. These
steps all work together to make sure that
incineration is safe for people and the
environment and helps with long-term waste
management. Incineration gets rid of up to
90% of waste and makes electricity and heat
at the same time (Jackson et al 2020). To cut
down on emissions, modern buildings use
advanced flue gas cleaning systems. Waste-
to-Energy (WtE) technologies transform
waste into useful energy sources, such as
electricity, heat, or fuels. Cities are using
these technologies more and more in their
waste management systems to rely less on
landfills.Incineration is the most common
WLE technology. It burns waste at high
temperatures to make steam and electricity.
Gasification partially oxidizes waste to
make synthesis gas. Pyrolysis breaks down
waste into bio-oil, char, and flammable
gases when there is no oxygen.Advanced
WLE systems have technologies for
controlling pollution, such as electrostatic
precipitators and scrubbers. Studies show
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that WLE plants can make up for a lot of the
electricity that comes from fossil fuels when
emission controls are used correctly
(Alengebawy et al 2024).

Environmental Implications

v Energy recovery benefits

v" Reduced landfill dependence

v' Air pollutant emissions (NOx, SO,
dioxins)

v" Ash disposal challenges

Recycling

Recycling saves natural resources and

lowers the amount of energy needed to make

things.For example, recycling aluminum

uses up to 95% less energy than making it

from scratch Nnonyelu and Dongjie 2024).

Environmental Benefits

v" Reduced raw material extraction

v Lower carbon footprint

v" Decreased landfill volume

Composting

Composting turns biodegradable waste into

soil amendments that are full of nutrients.

But if you don't compost properly, it can

cause smells and emissions in certain areas

(Rotthong et al 2022).

Environmental Implications

v Reduction in methane formation

v Soil fertility improvement

v" Low technological complexity

Anaerobic Digestion

Anaerobic digestion processes organic waste

in the absence of oxygen to generate

biogas.This is becoming more common in

urban waste management systems that are

part of circular bioeconomy models (Adnan

et al 2019).

Environmental Implications

v" Renewable energy generation
v" Methane capture
v Nutrient recycling
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Pyrolysis and Plasma Gasification
An eco-friendly pyrolysis and plasma
gasification method uses cutting-edge
thermal decomposition techniques to turn
waste into useful by-products like bio-oil,
syngas, and inert slag while making as few
harmful gases as possible. Pyrolysis breaks
down organic materials at moderate
temperatures in places with little oxygen.
Plasma gasification, on the other hand, uses
plasma torches to make very high
temperatures that turn waste into synthesis
gas and vitrified slag. Safety measures
include strong containment systems to keep
harmful gases from escaping, constant
monitoring of emissions to find and control
pollutants, and proper handling of by-
products to keep them from harming the
environment. Adding energy recovery
systems that turn syngas into electricity or
heat is also a good way to use resources.
Picking the right feedstock and treating it
carefully before using it lowers the risks of
running the process and makes it more
stable.  This guarantees that these
technologies help with waste management in
a way that is as environmentally friendly as
possible. Advanced thermal technologies
break down waste at high temperatures in
controlled environments (Meena et al 2025).
Environmental Implications
v' Lower  emissions
incineration
v Production of syn-gas
v" High capital investment
Though promising, these technologies
require further large-scale validation (Meena
et al 2025).

compared to

Comparative Environmental Assessment:
Different ways of dealing with waste have
different effects on the environment.
Landfilling makes a lot of methane, which is
a greenhouse gas. Composting and
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anaerobic digestion are better for the
environment because they don't pollute as
much and make useful by-products like
biogas and compost. Waste-to-energy
systems can get a lot of energy back, but
they need advanced systems to control
emissions to keep the air clean. People think
that pyrolysis and gasification technologies
are better for the environment than
traditional incineration because they work
better and make less pollution. Life cycle
assessment (LCA) studies show that
integrated waste management systems that
use recycling, composting, and energy
recovery have a smaller effect on the
environment than systems that only use one
technology. A comparison of different waste
management technologies (shown in Figure
3) using two main performance indicators:
net greenhouse gas (GHG) emissions (kg
CO,-eq per ton) and energy output (MWh
per ton). The blue curve shows how much
GHG is released into the air, and the orange
curve shows how much energy could be
saved by each waste treatment method.
Engineered landfills with landfill gas
recovery are examples of technologies that
have relatively high net GHG emissions
because methane leaks out and gas capture
isn't always complete.  However, some
energy can be recovered from landfill gas.
Aerated composting, on the other hand, has
much lower emissions because the aerobic
conditions stop methane from forming.
However, it doesnt produce much energy
because the main goal of the process is to
stabilize organic waste and make compost,
not to make energy. Biological treatment
methods, such as anaerobic digestion, show
a balanced performance by generating
moderate amounts of energy through biogas
production while keeping GHG emissions
low.
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Figure 3: Comparison of various waste management technologies.

Modern waste-to-energy (WLE) incineration
systems produce more energy (Comparative
Analysis shown in Table 2) because they use
better thermal conversion and heat recovery
technologies. However, they may still
release moderate amounts of pollutants,
depending on how well they are run and
how well they control emissions.
Mechanical recycling is good for the
environment because it doesn't make new
materials, which means it has almost no or

even negative net GHG emissions.
However, it doesnt produce much energy
directly. Among the technologies compared,
catalytic pyrolysis has the most potential for
recovering energy while keeping emissions
low, which shows that it could be a good
way to turn waste into energy. In general,
the figure shows how important it is to
combine different waste management
technologies to protect the environment and
get the most out of resources.

Table 2: Comparative Analysis of Waste Management Technologies

Technology | Energy GHG Pollution Capital Cost | Sustainability
Recovery Emissions Risk Level

Landfill Low High Moderate— Low Low

High

Incineration | High Moderate Air Risk High Moderate

Recycling Moderate Low Low Moderate High

Composting | Low Very Low Very Low Low High

Anaerobic High Low Low Moderate High

Digestion

Pyrolysis High Low— Low Very High Emerging

Moderate
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Case Studies:

Many cities around the world have come up
with new ways to deal with waste that have
worked well in dealing with environmental
problems. Kerala has started decentralized
composting and biomining programs to deal
with organic waste and ease the pressure on
landfills during heavy rains. Jakarta has set
up systems to capture methane and programs
to divert waste to cut down on plastic
pollution in the ocean and greenhouse gas
emissions. Tokyo has spent a lot of money
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on waste-to-energy plants that can keep
running even during earthquakes and
typhoons. People all over the world know
about San Francisco's zero-waste policy and
mandatory waste segregation programs,
which have cut waste by more than 80%.
Copenhagen combines district heating
systems with high-efficiency WtLE plants to
help the city reach its goal of being carbon
neutral. Detailed Case Study Location with
possible outcome shown in Table 2.

Table 2: Case Study Location, Waste Management Strategy and possible Outcome

[14-23]

disaster-resilient design

Case Stud .
. y Climate Stress Waste Management Strategy Outcome
Location
Decentralized composting, .
. L P g Reduced landfill overflo;
Extreme rainfall & urban  [biomining of legacy dumpsite, | .
Kerala . . improved urban flood
flooding improved storm- .
. . . resilience
water drainage integration
. Waste diversion programs, Lower methane
Coastal flooding & . prog .
Jakarta . landfill methane capture, emissions; reduced
sea-level rise . . . .
community-based recycling | marine plastic leakage
Advanced waste-to- Continuous waste
Tokyo Typhoons & earthquake risk | energy (WtE) plants with processing during disaste

rs; energy recovery

San Francisco

Climate change-
driven drought & landfill
emissions

Zero-waste policy, mandatory
segregation, large-
scale composting

>80% diversion rate;
major GHG reduction

Copenhagen

Carbon neutrality target

Highefficiency
WIE with CHP

Low landfill dependence;
integrated urban

(climate mitigation pressure)

integration, district heating

energy recovery

Future Directions:

The future of waste management will be
shaped by digital transformation and new
technologies. People are using automated
waste sorting systems that use Al more and
more. This makes recycling work better and
lowers the chance of contamination. Plasma-
assisted pyrolysis reactors are a promising

new way to deal with thermal waste because
they are more effective and make less
pollution. You can choose which high-value
fuels and chemicals to make from plastic
waste using catalytic pyrolysis technologies.
Smart waste monitoring systems that use
sensors and 10T platforms can help cities run
more smoothly and find the best routes for

Under auspices of Environment & Social Welfare Society, India

9061



International Journal of Global Science Research
Vol. 13, Issue. 1, April 2026, pp. 9051-9063
Available Online at www.ijgsr.com

© Copyright 2014 | ijgsr.com | All Rights Reserved

picking up waste. It is even better for the
environment when you use renewable
energy sources and waste processing plants
together. To manage waste in a way that is
good for the environment, engineers,
policymakers, and environmental scientists
need to work together. Few futuristic up-
gradations are in directions of Circular
economy integration, digital monitoring
systems, Climate-resilient infrastructure and
policy  strengthening in  developing
countries.

Conclusion:

The growing problem of waste around the
world needs new, long-lasting ways to deal
with it. Conventional waste disposal
methods are not enough to deal with the
environmental and economic problems that
come from the rapid rise in waste
production. Composting, anaerobic
digestion, and waste-to-energy systems are
all modern ways to deal with waste that help
us use less landfills and get back useful
materials. Integrated waste management
systems that include recycling, energy
recovery, and  decentralized  waste
processing are the best for the environment.
In the future, better waste management will
depend on new technologies, government
support, public awareness, and cooperation
between countries. By using ideas from the
circular economy and infrastructure that can
withstand climate change, societies can turn
waste into useful resources and protect the
environment  for  future  generations.
Landfilling is the worst for the environment,
but recycling, composting, and anaerobic
digestion are all good for the climate and the
environment. The best way to move forward
in a way that is good for the environment is
to use integrated systems that follow the
rules of a circular economy.
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