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A REVIEW ON EFFECTIVE PLASTIC WASTE MANAGEMENT
AND SUSTAINABLE SOLUTIONS FOR ZERO WASTE
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Abstract

Plastic pollution is not ignorable because it is not only affecting environment but also living things e.g.
human and animal on land and aquatic life in ocean due to micro-plastic. If aquatic life is affected then
several other species will be affected including human because it is food-chain. It is surprising that
plastic is still being burned in several countries. Management is lacking to tackle this issue. To recognize
the magnitude of input of plastic materials to the environmental bodies and the global oceans, we should
know several elements of the plastic production, circulation and waste management chain. Several
methods have been implemented to tackle this issue including 5R. There should be new ways to solve this
problem on large scale. This study reviewed several methods to tackle plastic pollution and highlighted
their impact. This study also recommended sustainable solutions which need to be applied. One of the
most important solutions is that waste has potential to recover energy with certain technologies such as
biotechnology.
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INTRODUCTION

Plastic waste is has been declared as serious problem around the globe (Chawla et al., 2022; Cook and
Halden, 2020). It has been affecting greatly to the water bodies, especially ocean micro plastic issues. If it
is burn then it affects air and it also affects soil if dumped improperly. To recognize the magnitude of
input of plastic materials to the environmental bodies and the global oceans, we should know several
elements of the plastic production, circulation and waste management chain (Lee and Liew, 2021). Global
plastic waste was 275 million tonnes before; it is being exceeded annual through wastage of plastic
production every year. Waste generation quantity is different in lower-income and middle income
countries (Chawla et al., 2022;Cook and Halden, 2020). Fig.1 shows countries list with ocean plastic
pollution. Philippines is on the top (Wicaksono, 2023). If it continues, it is predictable that oceans will
have more plastic than fish by 2050 (Cook and Halden, 2020; Hina et al., 2020). The awareness should
be given regarding disposal of plastic wastes its serious environmental issues. It has been several years,
scholars have been striving to tackle this difficult issue, particularly plastic and rubber wastes are thrown
away in the environmental bodies (Alyousef et al., 2021; Sasaki, 2021). It is not only ocean problem. In
several countries, plastic waste is burned and great threat to human health due to air pollution after
burning (Kanellopoulos et al., 2021; Yusuf et al., 2022).
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Figure I : Annual Ocean Plastic Waste (Metric tons), Source: Visual Capitalist, 2023

In addition, plastic waste has toxic chemical (Noh et al., 2022) including endocrine disrupting
chemicals (EDCs), which are associated to obesity, infertility, diabetes, breast cancer, etc. (Cook and
Halden, 2020; Cook et al., 2023; Sharma et al., 2022). Other health issues such as reproductive, growth,
and cognitive impairment and neurodevelopment disorders are also linked with these toxic chemicals
present in plastic (Kanellopoulos et al., 2021; Rustagi et al., 2011). Developed countries or the countries
with high economy use the most plastics but their waste management systems and regulations limit the
release of plastics into the environmental bodies to some extent. But in other countries, there is no rule
and regulation. This study is focused to plastic waste issues including environmental or human health
issues. This study also reviewed several methods to tackle plastic pollution and recommended sustainable
solutions which need to be applied. One of the most important solutions is that waste has potential to
recover energy with certain technologies such as biotechnology.

Waste Generation and Its Management around the World

It is reported that worldwide waste is estimated to increase to 3.40 billion tonnes by 2050 (Jerin et al.,
2022; Rado, 2022; Wowrzeczka, 2021). Waste generation quantity is different in lower-income and
middle income countries, it will vary in 2030 and 2050 (Statista, 2022). In lower-income countries, the
total quantity of waste generated is estimated to rise by more than three times by 2050 because more than
50% of waste is openly discarded in these regions at this time (Gémez-Sanabria et al., 2022). The solid
waste management methods may be generally classified into six fragments, spanning from the generating,
collecting of waste from different sources, storage, processing/recovery in different units, transporting
and finally to the disposal stage (Adeniran et al., 2017). Many developing states are still unsuccessful to
pay the obligatory concentration to manage its own produced solid-waste. There is a reason behind it,
they are unfocused by the pace of an boosting economic and industrial growth (Ugwu et al., 2021). In the
US regions, several proactive approaches have been taken to tackle this problem. Establishing of pilot-
scale use of MSW has been promoted. In this regard, several industries are being set up to create bio-
based things from the segregated MSW (Kaur et al., 2021; Tumolo et al., 2020). Those materials must be
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environmental friendly to avoid environmental problems (secondary pollution) in the future.

Sub-Saharan Africa is generating waste about 62 m tonnes per year. In this region, per capita waste
production is relatively not higher, range from 0.09 to 3.0 kg per person/day, with an average of 0.65
kg/capita/day. Those regions with islands have the higher per capita values for waste generation and it is
because of the tourism industry (Muheirwe et al., 2022; Orhorhoro and Oghoghorie, 2019). Latin America
and the Caribbean have wide-ranging and reliable data. In this region, whole waste generation per year is
160 million tonnes. Waste generation is ranging per capita 0.1 to 14 kg/capita/day, and an average should
be 1.1 kg/capita/day. Alike to the high per capita rates of waste production is on islands in Africa and the
islands of the Caribbean have been documented as the leading per-capita producer of solid waste
production (Aguilar et al., 2022; Ferronato et al., 2021; Ita-Nagy et al., 2022; Silva-Martinez et al., 2020).
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Figure 2 : Comparison of waste generation around the world 2016 and 2050
Source: Weforum (Sousa, 2019)

The yearly waste production in East-Asia and the Pacific-Region is around 270 m tonnes per year or
more. This amount is generally impacted by waste production in China; it counts 70% of the all waste
(Finnegan and Gouramanis, 2021; Shittu et al., 2021; Tun et al., 2020). The waste generation per-year is
at least 93 m tonnes in Eastern and Central Asia. In the literature, some states in this area have no
documented info on waste production. The waste production per capita ranges from 0.29 to 2.1 kg per
person per day, with an average of 1.1 kg/capita per day (Benson et al., 2021; Shekdar, 2009; Shittu et al.,
2021; Wang et al., 2021). The OECD states produce 572 m tonnes of solid waste every year. In South
Asia, about 70 m tonnes of waste is produced every year, with per capita rates ranging from 0.12 to 5.1
kg/person per day and an average of 0.45 kg per capita per day (Awasthi et al., 2019; Goorhuis, 2014;
Makarichi et al., 2018). Fig.2 shows residential, commercial and institutional waste around the world and
it has been compared 2016 to 2050 (Sousa, 2019).

An inefficient disposal of municipal solid waste can make unsanitary surroundings (Ogundele et al.,
2018). It may create severe negative environmental impacts like water and land pollution (Open dumping
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of wastes pollutes nearby water-bodies with inorganic and organic contaminants) (Abdel-Shafy and
Mansour, 2018). It also brings infectious diseases (diseases spread by rodents and insects). In higher-
income regions, daily per-capita generated of waste is estimated to rise more by 2050, around by 19%,
paralleled to middle- and low-income regions where it is predictable to grow by approximately 40% or
more (Ncube et al., 2021). In addition, it brings obstruction of drains and loss of biodiversity (Doble and
Kumar, 2005; Nandy et al., 2022). One is a lack of awareness about hazardous waste; some people don't
understand hazardous products and their effects. Even some people don't know how to dispose them
properly (Bhutta et al., 2011).

Impact of Plastic Waste on Health and Environment

Plastic waste is dangerous to environmental bodies and human health. It disturbs ecology and biodiversity
in water bodies. There is no proper facility for waste disposal in the several countries. These non-
biodegradable shoppers are nearly impossible to recycle and they do not decompose. As a result, they
become a threat to the environment (Chawla et al., 2022). Presently, people just organize wastes by
throwing away materials such as wrappers, plastic bags, cigarette butts, fruit peels, etc. in public places
(Schanes et al., 2018). It brings air pollution due to not proper system. Open dump is not having proper
system so it also impact on soil and groundwater (Singh et al., 2021). Awareness program should be
conducted in developing countries. Depending on the type of plastic, it may take anywhere between 100
and 600 years to decompose, which means every product of plastic will ultimately add to the waste for
centuries to come (Chawla et al., 2022). By 2050, the amount of plastic will exceed the number of marine
life in the sea in terms of weight (Kumar et al., 2023). Fish and other sea creatures consume this plastic
and are then eaten by human, thus becoming part of the food cycle and cancerous for people.

Water Pollution

The most significant environmental issue is groundwater contamination. Around 70% of this plastic waste
(2600000000 kg) is mismanaged, left to landfills, unmanaged dumps, or strewn about land and water
bodies across the country (Gupta and Nath, 2020). Once waste is dumped along with other discarded
materials at the landfill, it creates a chemical (leachate). Effect of toxic material can rise from the
percolation of leachate to the porous ground surface and leaks down to water reservoirs in the rocks.
Groundwater contamination by such leachate condenses it and the associated aquifer is affected for local
water supply and other uses (Abiriga et al., 2020). As water filters by any substantial, a process called
leaching started where elements in the substantial may dissolve in the water (Gupta and Nath, 2020). As
water permeates by municipal solid waste (MSW)), it creates a leachate that decompose organic materials
with several elements such as mercury, iron, zinc, lead, and other metals from rusting cans, unwanted
batteries and other appliances (Ankit et al., 2021). Others may also comprise pesticides, paints, newspaper
inks, cleaning fluids, and some other elements. Polluted water effects all living-things in an ecosystem
(Sasakova et al., 2018). In addition, the contaminated water is consumed by animal, plants and humans,
which again end up in the food cycle. It also impact on human health because a significant chunk of this
plastic ends up in rivers and oceans through different channels, which adversely affects the marine life
(Ankit et al., 2021; Gupta and Nath, 2020). Water bodies’ pollution has several reasons but waste is also a
main factor, if it is not managed properly.

Air Pollution
In several countries, the waste is just burnt or melt plastic in open burners, which cause air pollution
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(Desk, 2019). and then heavy metals such as lead, several poisonous gases, and smoke blowout over
inhabited areas leading to air pollution (Abdurrahman et al., 2020; Gangwar et al., 2019), which can cause
serious illnesses (Akram et al., 2022; Ankit et al., 2021). It is reported that about 40 to 50 percent of the
garbage is composed of carbon, as it burns; carbon dioxide gas is emitted to the atmosphere. Those
emissions are as much as higher; on the global scale its only 5%, if compare to others sources such as cars
and power plants (Sonibare et al., 2019; Vallero, 2011). Burning of different types of plastics produce
particles of variable sizes and bring different diseases. Such suspended particles produced different ill
effects in lungs and may enter the circulatory system and combustion from e-waste burning generate very
fine particulates, which are linked to health problems such as pulmonary and cardiovascular disease (Du
et al, 2016). The VOC's emitted from the recycling units increase nasal congestion and cause
mucocutaneous and respiratory problems. Birds inhale particles and also eat micro beads and nurdles and
fly with plastics in their stomach needing excess energy for the flight when already feeble with digestive
problem. In addition, the wind also brings waste, gases and dust caused by decomposition. During
daytime, putrefaction of waste in sunlight domino effect in bad odors and decreased visibility (Sharma et
al., 2022). The decomposition rate of plastic typically ranges from 500 to 600 years, depending on the
type. According to the EPA (Environmental Protection Agency) (EPA, 2022), every bit of plastic that
ever made and sent to landfills or dumped in the environment still exists. All those countries where waste
is not managed properly, they should take steps to solve these issues to avoid environmental and health
problems.

Soil Pollution

Soil pollution or land pollution as a part of land degradation is typically initiated by industrial action,
agricultural materials and improper or untreated disposal of industrial wastes (Abdel-Shafy and Mansour,
2018). When plastic is dumped in landfills, it interacts with water and forms hazardous chemicals.
Landfill areas contain many different types of plastics (Wojnowska-Baryta et al., 2022). The presence of
xenobiotic (human-made) chemicals which has high toxic contaminants or other adaptation in the natural
soil environment also brings soil pollution (Senthilkumar and Naveen Kumar, 2020). Breakdown of
biodegradable plastics releases methane, a very powerful greenhouse gas that contributes significantly to
global warming (Atiwesh et al., 2021). In addition, other things such as dumping of plastics, several types
of solid wastes and disposal of electrical items (such as batteries) cause hostile effect on the soil due to
the presence of harmful chemicals (Chaine et al., 2022; Needhidasan et al., 2014). Diverse sources of
plastics that contaminate environments have been reported. These include domestic sewage, containing
fibers from clothing and micro plastic beads from personal care products, bio-solids, fertilizers, landfills
from urban and industrial centers, irrigation with wastewater, lake water flooding, littering roads and
illegal waste dumping, vinyl mulch used in agricultural activities, tire abrasion, and atmospheric particles
transported over long distances. These various plastics enter the soil environment, settle on the surface,
and penetrate into subsoil ( Chang et al., 2022; Huang et al., 2022).

Marine Pollution

Plastic pollution, apart from other dangerous pollutions, is damaging major part of marine resources of
water world. Oceanic marine plastic contamination was an increasingly global issue due to increased
demand. This has a significant effect not only on marine biodiversity, but also on public safety and
numerous infectious diseases found in both aquatic and human species (Bhuyan et al., 2021). Micro-and
nano-plastics (MNPs) (size < 5 mm/<100 nm) epitomize one of the emergent environmental pollutants
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with its existence all around the globe (Kumar et al., 2021). Southeast Asia is considered to have some of
the highest levels of marine plastic pollution in the world (Omeyer et al., 2022). Micro plastics have
ruined marine species this is the reason marine pollution especially due to micro-plastic has recently got
great attention for the researchers and environmentalists. It greatly influences to marine wildlife and
marine ecosystem (Dimassi et al., 2022).

In addition, plastic pollution affect several sectors including aquaculture, agriculture, fisheries,
transportation, industrial sectors, power generation, tourism, and local authorities causing considerable
economic losses. A detailed study is required in every town around sea. This can be minimized by
identifying key sources of environmental plastic contamination and educating the public, thus reducing
the transfer of micro- and nano-plastics into the environment (Mofijur et al., 2021). In the ocean, where
plastic cannot be easily removed, it gets accumulated in organisms and sediments, and persists much
longer than on land. Major increases in the fishing and tourism industry has been associated with the
continuous disturbance of the marine species like turtles and birds, whales and dolphins, and finally
entering to remote areas of the world and especially occupying the food chain (Dimassi et al., 2022).
Several countries are trying to collect the material from the sea by ships. Before doing this, every city
waste management has to control the waste not to touch the sea beach. Waste management policies
should be followed by every person so that we may solve this issue.

Health Threat

Not only human but several news have been there that birds and fish dying because of consuming plastic,
likewise, there must be fish and crabs eating plastic, which we dine on. In this way, the plastic particles
are being transferred to our body, because it is well proved that plastic does not decompose in few days.
Health threat due to plastic pollution has been noticed, especially it is one of the reasons for cancer
becoming so common around the world (Desk, 2019; Inam et al., 2019). In addition, we eat plastic-
contaminated seafood. Scientists have found micro-plastics in 114 marine species, and around one-third
of these end up on our plates (Pequeno et al.,2021). We consume plastic via packaging (Sobhani et al.,
2020). BPAs present in many plastic objects that come in direct contact with food is metabolized in the
liver to form Bisphenol A, and it remains in our body through our urine (Konieczna et al., 2015). We
drink micro-plastics via bottled water (Sobhani et al., 2020). Some of the chemicals used in plastic
production can cause dermatitis upon contact with human skin. In many plastics, these toxic chemicals
are only used in trace amounts, but significant testing is often required to ensure that the toxic elements
are contained within the plastic by inert material or polymer (Jadhav et al., 2021).

Sustainable Solutions to Decrease the Plastic Waste

The best way to promote SDG 12 is through an absolute reduction in plastics. The stimulation and
improved effectiveness of recycling are not sufficient. There are several other factors such as production
requirements, expected use, reusability, likelihood of littering, local waste management infrastructure and
education. There is an urgent call for evidence-based frameworks that equip countries to regenerate the
environment, while at the same time protecting the livelihoods of vulnerable communities and provide
economic opportunities across the value chain (Khan, 2021). Currently, several studies have identified
sustainable solutions to decrease plastic waste. Before implementing on solution framework, there should
be the systemic studies to be identified by our solutions mapper to explore the entry of plastics back into
the environmental channel. In addition, this can be channeled into the circular economy where the
recycle, reuse and up cycle are the venues (Chawla et al., 2022).
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Shop Friendly

Plastic bags were once a modern convenience but can be efficiently replaced by reusable bags. Due to
plastic pollution, people should change their behavior to avoid this problem around the world. Pakistani
government should take actions. In some countries, consumers are supposed to bring own shopping bags
instead of using plastic bags (Nguyen, 2021). Consumers may understand the importance of sustainability
and are willing to accept a greener option. Everyone just think about how many bags you typically carry
out of a grocery store, and multiply that by the number of times you visit the grocery shop. That’s a lot of
plastic and it’s destruction of environment and economy (Chang and Chou, 2018). It is recommended that
everyone should carry a bag and always reuse plastic bags as much as possible if you have them. There
are some other ways to adopt reduce and reuse policies.

Approach of 5-R

Approaches of 5 R including, refuse, reduce, reuse, recycle and recover energy. It's best practice to refuse
the plastic when you shop.. Everyone has to reduce plastic materials in daily life. Plastic materials can be
reused at home and also it can be done at large scale. Recycling plastic can be done in many ways. Either
it can be recycled into other products or can be used directly. Recycling waste plastic and rubber and
utilizing it as a sustainable aggregate in concrete would be a better strategy (Bulut and Sahin, 2017;
Farooq et al., 2019; Hamsavathi et al., 2020; Malathy , 2014; Manjunath, 2016). However, it is critical to
understand the various aspects of their implementation and the associated barriers (Alyousef et al., 2021).
It can be recycled in other materials such as PET in bricks (Mondal et al., 2019), mortar (Makri et al.,
2019), concrete (Al-Hadithi and Al-Ani, 2018; Almeshal et al., 2020; Hameed and Fatah Ahmed, 2019;
Hossain et al., 2016; Saikia and Brito, 2013), paver block (Nivetha et al., 2016) and HDPE in brick (Ali
et al., 2018), concrete (Habib et al., 2017; Nursyamsi et al., 2018; Rahim et al., 2013), paver block
(Panimayam et al., 2017). Concrete with different materials such as PVC (Al-Azzawi, 2016) PP
(Jalaluddin, 2017) and PS (Aslani et al., 2020; Cadere et al., 2018; Mbadike and G.C, 2014; Sayadi et al.,
2016) also are sustainable. PP in bricks (Akinyele and Toriola, 2018), mortar (Coppola et al.,2016;
Coppola et al., 2018; Hita et al., 2018; Zaleska et al., 2018) and decorative materials (Jalaluddin, 2017)
are also being utilized. Recycling is generally at the forefront, but now it is at the last minute. If feasible,
four steps should have been completed before “recycling,” as per the 5 R's: reject, reduce, reuse,
repurpose, and recycle (Kumar et al., 2021). Recycling is best option.

Table 1
Plastic Waste Used In Construction Materials
S.No Plastic Type  Recycled production References
1 E-plastic Concrete (Bulut and Sahin, 2017; Farooq et al., 2019;

Hamsavathi et al., 2020; Malathy and Kothai, 2014;
Manjunath, 2016)

2 Brick (Mondal et al., 2019)
3 Mortar (Makri et al., 2019)
4 PET Concrete (Al-Hadithi and Al-Ani, 2018; Almeshal et al., 2020;

Hameed and Fatah Ahmed, 2019; Hossain et al.,
2016; Saikia and Brito, 2013)

5 Brick (Akinwumi et al., 2019; Azmi et al., 2018; Fai Chow
and Khalili Rosidan, 2020; Lalzarliana Paihte et al.,
2019; Suganya, 2015; Wahid et al., 2015)

6 Paver Block (Nivetha et al., 2016)

Mortar (Da Silva et al.,, 2014; Kaur and Pavia, 2020;

Liguori et al ., 2014; Sposito et al., 2020)

|
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8 HDPE Concrete (Habib et al., 2017; Nursyamsi et al., 2018; Rahim et
al., 2013)

9 Brick (Ali et al., 2018)

10 Paver Block (Panimayam et al., 2017)

11 Plastic Construction materials (Alyousef et al., 2021)

12 PVC Concrete (Al-Azzawi, 2016)

13 PP Concrete (Jalaluddin, 2017)

14 Brick (Akinyele and Toriola, 2018)

15 Mortar (Coppola et al., 2016; Coppola et al., 2018; Hita et
al., 2018; Zaleska et al., 2018)

16 Decorative Materials  (Jalaluddin, 2017)

17 PS Concrete (Aslani et al., 2020; Cadere et al., 2018; Mbadike and
G.C, 2014; Sayadi et al., 2016)

18 Building materials (Sayadi et al., 2016)

Sustainable construction materials can be made by substituting recycled waste plastic and rubber for
aggregate in concrete (Habib et al.,2017; Hameed and Fatah, 2019; Maitlo et al., 2022). Incorporating
these recycled aggregates has a deleterious effect on the strength properties of composites (Saikia and
Brito,2013). However, these recycled aggregates have the potential to improve various material properties
(Almeshal et al.,2020) and can be employed in lightweight, thermal, and sound-insulating composites
(Alyousef et al.,2021). Sustainable construction materials can be made by substituting recycled waste
plastic and rubber for aggregate in concrete (Habib et al.,2017; Hameed and Fatah Ahmed, 2019; Maitlo
et al., 2022). Incorporating these recycled aggregates has a deleterious effect on the strength properties of
composites (Saikia and Brito, 2013). However, these recycled aggregates have the potential to improve
various material properties (Almeshal et al.,2020) and can be employed in lightweight, thermal, and
sound-insulating composites (Alyousef et al., 2021). In addition, waste can be more beneficial, if it is
converted into energy. Population growth, economic development and industrialization increase
electricity demand. The same factors cause rapid buildup of wastes such as industrial, municipal, animal
and agricultural waste. In such a scenario, there is a need to dispose of wastes in a cost-effective way by
utilizing them as sustainable energy sources. Waste-to-Energy technology such as anaerobic digestion
(AD) is an effective way to decrease the dependency on fossil fuels and minimize environmental related
issues.

Plastic Biodegradation
Rot is one the concept for plastic biodegradation. It means to undergo decomposition from the action of
bacteria or fungi. In other words, when a substance such as food or wood rots or something rots, it softens
and is gradually destroyed. It is also a helping way for eco-friendly environment. It is noted that the most
important issue today is to protect the environment and leave it clean for future generations. For the
development of the management practices of green entrepreneurial businesses, it is very much important
that society's view of nature and green production changes should be promoted daily (Bajdor and
Pawetoszek,2020; Faleye et al.,2018). Ultimately, this highlights the key issues such as energy
conservation, ecology, increasing importance of recycling, promotion of reusability and economic
development (Bux and Amicarelli,2022; Naderi et al.,2022; Piwowar-Sulej et al.,2021). Many researchers
showed their keen interest in the microbial degradation of plastic as many organic and inorganic materials
like lignin, starch cellulose and hemicelluloses are biodegraded by microbes.

Approximately 300 m tons of plastic are produced per year that is almost same to the weight of
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the whole human population (Thompson et al., 2009). To address the plastic pollution problems, the
scientists are trying to work with micro-remediation. It is the natural method where bacteria and fungi
utilize their enzymes to breakdown environmental contaminants (Kumar et al., 2021; Schmaltz et al.,
2020). Plastic degradation has been studied widely. In the landfills, there are many microorganisms which
speed up the biodegradation of plastics. The microorganisms include bacteria such as Pseudomonas,
nylon-eating bacteria, and Flavobacteria. These bacteria break down nylon through the activity of the
nylonase enzyme. Microorganisms discharge many enzymes into soil water which start the breakdown of
polymers (Chamas et al., 2020; Rhodes, 2018). It has been demonstrated that 90 genera of bacteria, fungi,
and actinomycetes are confirmed to degrade the plastic in less time (North and Halden, 2013). Additional
innovations have discovered that fungi can breakdown plastic in our houses (Hyde et al., 2019). Study has
been conducted in Utrecht University in the Netherlands; the “Fungi Mutarium” has been created. It is a
home-based system, in which plastic can be put in capsules with oyster mushrooms to be broken down
and transformed into food (Harris, 2022). These inventions using Pestalotiopsis microspora and other
plastic-degrading mushrooms may play a significant role to break down plastic in landfills, and bring a
future without plastic pollution (Ru et al., 2020). A fungus has been discovered in a rubbish dump in
Pakistan that could support to save the planet and it could potentially give benefit to us to get rid of the
issues of plastics which are non-biodegradable (Nannan, 2017). The fungi are proficient to break down
plastic waste few weeks that would otherwise stick for years in the environment (Kumari et al., 2022).
Aspergillus tubingensis is generally found in soil (Barratt et al., 2003), but the study revealed that it can
also grow on the surface of plastics (Kumari et al., 2022). New studies actually demonstrated that it was
found on a rubbish dump in Islamabad, Pakistan (Nannan, 2017). It secretes enzymes which break down
the molecules and then use its mycelia to break them apart. It is documented that all kinds of fungi have
good properties that are not yet discovered. If deforestation and other human activities which continue to
abolish habitats, then such species maybe destroyed and cannot be used for solving environmental issues
(Nannan, 2017). The performances of fungus are affected by many environmental parameters such as pH,
temperature and the type of culture medium used. It could cover the method for large-scale usage of the
fungus in several treatment plants, such as, waste treatment plants, solid waste treatment plants. It is also
utilized for application in soils already polluted by plastic waste (Nannan,2017).

CONCLUSION

This review study concluded that plastic pollution is serious issues around the globe. Special concern is
for ocean plastic pollution, because it affects aquatic life and also human through food chain. Several
diseases have been recognized due to plastic. Either it is burning or dumping, both methods are great
threat to environment. To eliminate plastic pollution, banning plastic bags is not enough. There should be
social awareness about its impact on environment and health. Creative solutions are needed to prevent and
mitigate plastic waste and pollution. This study review several methods to manage plastic pollution. It is
recommended that plastic should be recycled in concrete, it is best option. Another option is that plastic
can be degraded by microorganisms. It should be in large scale to recover energy sources. It can boost
economy and fulfill the energy needs of the country. There should be deep study for further faster
methods and then it should be implemented on large scale for the society.

160



Volume 2 Issue 1, Jul. - Dec., 2023 Priority-The International Business Review

REFERENCES

Abdel-Shafy, H. 1., & Mansour, M. S. M. (2018). Solid waste issue: Sources, composition, disposal,
recycling, and valorization. Egyptian Journal of Petroleum, 27(4), 1275-1290.
doi:https://doi.org/10.1016/j.ejpe.2018.07.003

Abdurrahman, M. 1., Chaki, S., & Saini, G. (2020). Stubble burning: Effects on health & environment,
regulations and management practices.  Environmental — Advances, 2, 100011.
doi:https://doi.org/10.1016/j.envadv.2020.100011

Abiriga, D., Vestgarden, L. S., & Klempe, H. (2020). Groundwater contamination from a municipal
landfill: Effect of age, landfill closure, and season on groundwater chemistry. Science of the Total
Environment, 737, 140307. doi:https://doi.org/10.1016/j.scitotenv.2020.140307

Adeniran, A. E., Nubi, A. T., & Adelopo, A. O. (2017). Solid waste generation and characterization in the
University of Lagos for a sustainable waste management. Waste Management, 67, 3-10.
doi:https://doi.org/10.1016/j.wasman.2017.05.002

Aguilar, M. G., Jaramillo, J. F., Ddiba, D., Paez, D. C., Rueda, H., Andersson, K., & Dickin, S. (2022).
Governance challenges and opportunities for implementing resource recovery from organic waste
streams in urban areas of Latin America: insights from Chia, Colombia. Sustainable Production
and Consumption, 30, 53-63. doi:https://doi.org/10.1016/j.spc.2021.11.025

Akinwumi, I. 1., Domo-Spiff, A. H., & Salami, A. (2019). Marine plastic pollution and affordable housing
challenge: Shredded waste plastic stabilized soil for producing compressed earth bricks. Case
Studies in Construction Materials, 11, €00241. doi:https://doi.org/10.1016/j.cscm.2019.e00241

Akinyele, J. O., & Toriola, I. O. (2018). The effect of crushed plastics waste on the structural properties of
sandcrete blocks. African Journal of Science, Technology, Innovation and Development, 10(6),
709-713. doi:10.1080/20421338.2018.1496614

Akram, M., Gao, B., Pan, J., Khan, R., Inam, M. A., Xu, X., . .. Yue, Q. (2022). Enhanced removal of
phosphate using pomegranate peel-modified nickel-lanthanum hydroxide. Science of the Total
Environment, 809, 151181. doi:https://doi.org/10.1016/j.scitotenv.2021.151181

Al-Azzawi, A. A. (2016). Mechanical properties of recycled aggregate concrete. ARPN J. Eng. Appl.
Sci, 11(19), 11233-11238.

Al-Hadithi, A. 1., & Al-Ani, M. F. (2018, September). Effects of Adding Waste Plastics on Some
Properties of High Performance Concrete. In 2018 1ith International Conference on
Developments in eSystems Engineering (DeSE) (pp. 273-279). IEEE.

Ali, N,, Yusup, N. F. M., Khalid, F. S., Shahidan, S., & Abdullah, S. R. (2018). The effect of water cement
ratio on cement brick containing high density polyethylene (HDPE) as sand replacement.
In MATEC Web of Conferences (Vol. 150, p. 03010). EDP Sciences.

Almeshal, 1., Tayeh, B. A., Alyousef, R., Alabduljabbar, H., & Mohamed, A. M. (2020). Eco-friendly
concrete containing recycled plastic as partial replacement for sand. Journal of Materials
Research and Technology, 9(3), 4631-4643. doi:https://doi.org/10.1016/j.jmrt.2020.02.090

Alyousef, R., Ahmad, W., Ahmad, A., Aslam, F., Joyklad, P., & Alabduljabbar, H. (2021). Potential use of
recycled plastic and rubber aggregate in cementitious materials for sustainable construction: A

review. Journal of Cleaner Production, 329, 129736.
doi:https://doi.org/10.1016/j.jclepro.2021.129736

Ankit, Saha, L., Kumar, V., Tiwari, J., Sweta, Rawat, S., . . . Bauddh, K. (2021). Electronic waste and
their leachates impact on human health and environment: Global ecological threat and
management. Environmental Technology & Innovation, 24, 102049.

doi:https://doi.org/10.1016/j.€ti.2021.102049

Aslani, F., Deghani, A., & Asif, Z. (2020). Development of Lightweight Rubberized Geopolymer
Concrete by Using Polystyrene and Recycled Crumb-Rubber Aggregates. 32(2), 04019345.
doi:10.1061/(ASCE)MT.1943-5533.0003008

Atiwesh, G., Mikhael, A., Parrish, C. C., Banoub, J., & Le, T.-A. T. (2021). Environmental impact of
bioplastic use: A review. Heliyon, 7(9), €07918. doi:https://doi.org/10.1016/j.heliyon.2021.e07918

161



Volume 2 Issue 1, Jul. - Dec., 2023 Priority-The International Business Review

Awasthi, M. K., Sarsaiya, S., Chen, H., Wang, Q., Wang, M., Awasthi, S. K., ... & Zhang, Z. (2019).
Global status of waste-to-energy technology. In Current developments in biotechnology and
bioengineering (pp. 31-52). Elsevier.

Azmi, N. B., Khalid, F. S., Irwan, J. M., Mazenan, P. N., Zahir, Z., & Shahidan, S. (2018). Performance of
composite sand cement brick containing recycle concrete aggregate and waste polyethylene
terephthalate with different mix design ratio. IOP Conference Series: Earth and Environmental

Bajdor, P.,, & Paweloszek, 1. (2020). Data Mining Approach in Evaluation of Sustainable
Entrepreneurship. Procedia Computer Science, 176(1), 2725-2735.
doi:https://doi.org/10.1016/j.procs.2020.09.284

Barratt, S. R., Ennos, A. R., Greenhalgh, M., Robson, G. D., & Handley, P. S. (2003). Fungi are the
predominant micro-organisms responsible for degradation of soil-buried polyester polyurethane
over a range of soil water holding capacities. Journal of applied microbiology, 95(1), 78-85.

Benson, N. U., Bassey, D. E., & Palanisami, T. (2021). COVID pollution: impact of COVID-19 pandemic
on global plastic waste footprint. Heliyon, 7(2), e06343.
doi:https://doi.org/10.1016/j.heliyon.2021.e06343

Bhutta, M. K. S., Omar, A., & Yang, X. (2011). Electronic Waste: A Growing Concern in Today&#39;s
Environment. Economics Research International, 2011, 474230. doi:10.1155/2011/474230

Bhuyan, M. S., Venkatramanan, S., Selvam, S., Szabo, S., Hossain, M. M., Rashed-Un-Nabi, M., ... &
Islam, M. S. (2021). Plastics in marine ecosystem: a review of their sources and pollution
conduits. Regional Studies in Marine Science, 41, 101539.

Bulut, H. A., & Sahin, R. (2017). A study on mechanical properties of polymer concrete containing
electronic plastic waste. Composite Structures, 178, 50-62.
doi:https://doi.org/10.1016/j.compstruct.2017.06.058

Bux, C., & Amicarelli, V. (2022). Material flow cost accounting (MFCA) to enhance environmental
entrepreneurship in the meat sector: Challenges and opportunities. Journal of Environmental
Management, 313, 115001. doi:https://doi.org/10.1016/j.jenvman.2022.115001

Cadere, C. A., Barbuta, M., Rosca, B., Serbanoiu, A. A., Burlacu, A., & Oancea, 1. (2018). Engineering
properties of concrete with polystyrene granules. Procedia Manufacturing, 22, 288-293.
doi:https://doi.org/10.1016/j.promfg.2018.03.044

Chaine, C., Hursthouse, A. S., McLean, B., McLellan, I., McMahon, B., McNulty, J., . . . Viza, E. (2022).
Recycling Plastics from WEEE: A Review of the Environmental and Human Health Challenges
Associated with Brominated Flame Retardants. /9(2), 766-777.

Chamas, A., Moon, H., Zheng, J., Qiu, Y., Tabassum, T., Jang, J. H., . . . Suh, S. (2020). Degradation
Rates of Plastics in the Environment. ACS Sustainable Chemistry & Engineering, 8(9), 3494-
3511. doi:10.1021/acssuschemeng.9b06635

Chang, S.-H., & Chou, C.-H. (2018). Consumer Intention toward Bringing Your Own Shopping Bags in
Taiwan: An Application of Ethics Perspective and Theory of Planned Behavior. /0(6), 1815.

Chang, X., Fang, Y., Wang, Y., Wang, F., Shang, L., & Zhong, R. (2022). Microplastic pollution in soils,
plants, and animals: A review of distributions, effects and potential mechanisms. Science of the
Total Environment, 850, 157857. doi:https://doi.org/10.1016/j.scitotenv.2022.157857

Chawla, S., Varghese, B. S., A, C., Hussain, C. G., Kegili, R., & Hussain, C. M. (2022). Environmental
impacts of post-consumer plastic wastes: Treatment technologies towards eco-sustainability and
circular economy. Chemosphere, 308, 135867.
doi:https://doi.org/10.1016/j.chemosphere.2022.135867

Cook, C. R., & Halden, R. U. (2020). Chapter 20 - Ecological and health issues of plastic waste. In T. M.
Letcher (Ed.), Plastic Waste and Recycling (pp. 513-527): Academic Press.

Cook, E., Derks, M., & Velis, C. A. (2023). Plastic waste reprocessing for circular economy: A systematic
scoping review of risks to occupational and public health from legacy substances and extrusion.
Science of the Total Environment, 859, 160385.
doi:https://doi.org/10.1016/j.scitotenv.2022.160385

162



Volume 2 Issue 1, Jul. - Dec., 2023 Priority-The International Business Review

Coppola, B., Courard, L., Michel, F., Incarnato, L., & Di Maio, L. (2016). Investigation on the use of
foamed plastic waste as natural aggregates replacement in lightweight mortar. Composites Part B:
Engineering, 99 (1), 75-83. doi:https://doi.org/10.1016/j.compositesb.2016.05.058

Coppola, B., Courard, L., Michel, F., Incarnato, L., Scarfato, P., & Di Maio, L. (2018). Hygro-thermal and
durability properties of a lightweight mortar made with foamed plastic waste aggregates.
Construction and Building Materials, 170, 200-206.
doi:https://doi.org/10.1016/j.conbuildmat.2018.03.083

Da Silva, A. M., de Brito, J., & Veiga, R. (2014). Incorporation of fine plastic aggregates in rendering
mortars. Construction and Building Materials, 71, 226-236.
doi:https://doi.org/10.1016/j.conbuildmat.2014.08.026

Desk, W. (2019). Karachi's Uncontrollable Plastic Monster- Facts, Figures and Solution. Retrieved from
Pakistan: https://www.dialoguepakistan.com/karachis-uncontrollable-plastic-monster-facts-
figures-and-solution/

Dimassi, S. N., Hahladakis, J. N., Yahia, M. N. D., Ahmad, M. 1., Sayadi, S., & Al-Ghouti, M. A. (2022).
Degradation-fragmentation of marine plastic waste and their environmental implications: A
critical review. Arabian Journal of Chemistry, 15(11), 104262.
doi:https://doi.org/10.1016/j.arabjc.2022.104262

Doble, M., & Kumar, A. (2005). CHAPTER 17 - Treatment of Waste from Food and Dairy Industries. In
M. Doble & A. Kumar (Eds.), Biotreatment of Industrial Effluents (pp. 183-187). Burlington:
Butterworth-Heinemann.

Du, Y., Xu, X., Chu, M., Guo, Y., & Wang, J. (2016). Air particulate matter and cardiovascular disease:
the epidemiological, biomedical and clinical evidence. Journal of thoracic disease, 8(1), ES-E19.
doi:10.3978/j.issn.2072-1439.2015.11.37

EPA. (2022). Solid Waste in Pakistan. Retrieved from Lahore: https://epd.punjab.gov.pk/solid waste.

Fai Chow, M., & Khalili Rosidan, M. A. (2020). Study on The Effects of Plastic as Admixture on The
Mechanical Properties of Cement-Sand Bricks. /OP Conference Series: Materials Science and
Engineering, 713(1), 012016. doi:10.1088/1757-899X/713/1/012016

Faleye, A. C., Adegoke, A. A., Ramluckan, K., Bux, F., & Stenstrom, T. A. (2018). Antibiotic Residue in
the Aquatic Environment: Status in Africa %J Open Chemistry. 76(1), 890-903.
doi:doi:10.1515/chem-2018-0099

Farooq, A., Mallk, M. A., Tariq, T., RIAz, M., Haroon, W., MAIIk, A., & Ur Rehman, M. J. g. s. m.
(2019). impact on concrete properties using e-plastic waste fine aggregates and silica fume.
35(2),103-118.

Ferronato, N., Moresco, L., Guisbert Lizarazu, G. E., Gorritty Portillo, M. A., Conti, F., & Torretta, V.
(2021). Sensitivity analysis and improvements of the recycling rate in municipal solid waste life
cycle assessment: Focus on a Latin American developing context. Waste Management, 128, 1-15.
doi:https://doi.org/10.1016/j.wasman.2021.04.043

Finnegan, A. M. D., & Gouramanis, C. (2021). Projected plastic waste loss scenarios between 2000 and
2030 into the largest freshwater-lake system in Southeast Asia. Scientific Reports, 11(1), 3897.
doi:10.1038/s41598-021-83064-9

Gangwar, C., Choudhari, R., Chauhan, A., Kumar, A., Singh, A., & Tripathi, A. (2019). Assessment of air
pollution caused by illegal e-waste burning to evaluate the human health risk.
Environment, 125,191-199.

Gomez-Sanabria, A., Kiesewetter, G., Klimont, Z., Schoepp, W., & Haberl, H. (2022). Potential for future
reductions of global GHG and air pollutants from circular waste management systems. Nature
Communications, 13(1), 106-117. doi:10.1038/s41467-021-27624-7

Goorhuis, M. (2014). Chapter 26 - Developments in Collection of Municipal Solid Waste. In E. Worrell &
M. A. Reuter (Eds.), Handbook of Recycling (pp. 405-417). Boston: Elsevier.

Gupta, N., & Nath, M. (2020). Groundwater Contamination By E-Waste And Its Remedial Measure - A
Literature Review. Journal of Physics: Conference Series, 1531(1), 012023. doi:10.1088/1742-
6596/1531/1/012023

163



Volume 2 Issue 1, Jul. - Dec., 2023 Priority-The International Business Review

Habib, M. Z., Alom, M. M., & Hoque, M. M. J. J. C. E. L. (2017). Concrete production using recycled
waste plastic as aggregate. 45(1), 11-17.

Hameed, A. M., & Fatah Ahmed, B. A. (2019). Employment the plastic waste to produce the light weight
concrete. Energy Procedia, 157(1), 30-38. doi:https://doi.org/10.1016/j.egypro.2018.11.160

Hamsavathi, K., Prakash, K. S., & Kavimani, V. (2020). Green high strength concrete containing recycled
Cathode Ray Tube Panel Plastics (E-waste) as coarse aggregate in concrete beams for structural
applications. Journal of Building Engineering, 30(1), 101192.
doi:https://doi.org/10.1016/j.jobe.2020.101192

Harris, L. (2022). 7 Fascinating Fungi Innovations. EcoWatch. Retrieved from
https://www.ecowatch.com/fungi-innovations-mushroom-uses.html

Hina, S. M., Szmerekovsky, J., Lee, E., Amin, M., & Arooj, S. (2020). Effective municipal solid waste
collection using geospatial information systems for transportation: A case study of two
metropolitan cities in Pakistan. Research in Transportation Economics, 84 (1), 100950.
doi:https://doi.org/10.1016/j.retrec.2020.100950

Hita, P. R.-d., Pérez-Galvez, F., Morales-Conde, M. J., & Pedrefio-Rojas, M. A. (2018). Reuse of plastic
waste of mixed polypropylene as aggregate in mortars for the manufacture of pieces for restoring
jack arch floors with timber beams. Journal of Cleaner Production, 198(1), 1515-1525.
doi:https://doi.org/10.1016/j.jclepro.2018.07.065

Hossain, M. B., Bhowmik, P., & Shaad, K. M. (2016). Use of waste plastic aggregation in concrete as a
constituent material. Progressive Agriculture, 27(3), 383-391. doi:10.3329/pa.v27i3.30835

Huang, J., Wu, P.,, Dong, S., & Gao, B. (2022). Chapter 8 - Occurrences and impacts of microplastics in
soils and groundwater. In B. Gao (Ed.), Emerging Contaminants in Soil and Groundwater
Systems (pp. 253-299): Elsevier.

Hyde, K. D., Xu, J., Rapior, S., Jeewon, R., Lumyong, S., Niego, A. G. T., . . . Stadler, M. (2019). The
amazing potential of fungi: 50 ways we can exploit fungi industrially. Fungal Diversity, 97(1), 1-
136. doi:10.1007/513225-019-00430-9

Inam Muhammad Ali, Khan Rizwan, Akram Muhammad, Khan Sarfaraz, Park Du Ri, & Tae, Y. 1. (2019).
Interaction of Arsenic Species with Organic Ligands: Competitive Removal from Water by
Coagulation-Flocculation-Sedimentation (C/F/S). 24(8), 1619-1629.

Ita-Nagy, D., Vazquez-Rowe, 1., & Kahhat, R. (2022). Prevalence of microplastics in the ocean in Latin
America and the Caribbean. Journal of Hazardous Materials Advances, 5, 100037.
doi:https://doi.org/10.1016/j.hazadv.2021.100037

Jadhav, E. B., Sankhla, M. S., Bhat, R. A., & Bhagat, D. S. (2021). Microplastics from food packaging:
An overview of human consumption, health threats, and alternative solutions. Environmental
Nanotechnology, Monitoring & Management, 16, 100608.
doi:https://doi.org/10.1016/j.enmm.2021.100608

Jalaluddin, M. J. M. C. E. (2017). Use of plastic waste in civil constructions and innovative decorative
material (eco-friendly). 3(5), 359-368.

Jerin, D. T., Sara, H. H., Radia, M. A., Hema, P. S., Hasan, S., Urme, S. A,, . . . Quayyum, Z. (2022). An
overview of progress towards implementation of Solid Waste Management policies in Dhaka,
Bangladesh. Heliyon, €08918. doi:https://doi.org/10.1016/j.heliyon.2022.¢08918

Kanellopoulos, P. G., Verouti, E., Chrysochou, E., Koukoulakis, K., & Bakeas, E. (2021). Primary and
secondary organic aerosol in an urban/industrial site: Sources, health implications and the role of
plastic enriched waste burning. Journal of Environmental Sciences, 99 (1), 222-238.
doi:https://doi.org/10.1016/].jes.2020.06.012

Kaur, G., & Pavia, S. (2020). Physical properties and microstructure of plastic aggregate mortars made
with acrylonitrile-butadiene-styrene (ABS), polycarbonate (PC), polyoxymethylene (POM) and
ABS/PC  blend waste. Jouwrnal of  Building  Engineering, 31(1), 101341.
doi:https://doi.org/10.1016/j.jobe.2020.101341

Kaur, P, Kaur, G. J., Routray, W., Rahimi, J., Nair, G. R., & Singh, A. (2021). Recent advances in
utilization of municipal solid waste for production of bioproducts: A bibliometric analysis. Case

164



Volume 2 Issue 1, Jul. - Dec., 2023 Priority-The International Business Review

Studies in Chemical and Environmental Engineering, 4(1), 100164.
doi:https://doi.org/10.1016/j.cscee.2021.100164

Khan, M. A. A. (2021). 4 ways Pakistan is tackling plastic waste and pollution. Retrieved from Geneva,
Switzerland https://www.weforum.org/agenda/2021/11/4-ways-pakistan-is-tackling-plastic-waste-
and-pollution/

Konieczna, A., Rutkowska, A., & Rachon, D. (2015). Health risk of exposure to Bisphenol A (BPA). Rocz
Panstw Zakl Hig, 66(1), 5-11.

Kumar, A., Pali, H. S., & Kumar, M. (2023). A comprehensive review on the production of alternative
fuel through medical plastic waste. Sustainable Energy Technologies and Assessments, 535,
102924. doi:https://doi.org/10.1016/j.seta.2022.102924

Kumar, R., Verma, A., Shome, A., Sinha, R., Sinha, S., Jha, P. K., . . . Vara Prasad, P. V. (2021). Impacts
of Plastic Pollution on Ecosystem Services, Sustainable Development Goals, and Need to Focus
on Circular Economy and Policy Interventions. /3(17), 9963-9978.

Kumari, A., Rajput, V. D., Mandzhieva, S. S., Rajput, S., Minkina, T., Kaur, R., ... & Glinushkin, A. P.
(2022). Microplastic pollution: an emerging threat to terrestrial plants and insights into its
remediation strategies. Plants, 11(3), 340-355.

Lalzarliana Paihte, P., Lalngaihawma, A. C., & Saini, G. (2019). Recycled Aggregate filled waste plastic
bottles as a replacement of bricks. Materials Today: Proceedings, 15, 663-668.
doi:https://doi.org/10.1016/j.matpr.2019.04.135

Lee, A., & Liew, M. S. (2021). Tertiary recycling of plastics waste: an analysis of feedstock, chemical and
biological degradation methods. Journal of Material Cycles and Waste Management, 23(1), 32-
43. doi:10.1007/s10163-020-01106-2

Liguori, B., Tucolano, F., Capasso, 1., Lavorgna, M., & Verdolotti, L. (2014). The effect of recycled plastic
aggregate on chemico-physical and functional properties of composite mortars. Materials &
Design, 57, 578-584. doi:https://doi.org/10.1016/j.matdes.2014.01.006

Maitlo, G., Ali, L., Maitlo, H. A., Ali, S., Unar, I. N., Ahmad, M. B., . . . Afridi, M. N. (2022). Plastic
Waste Recycling, Applications, and Future Prospects for a Sustainable Environment. 74(18),
11637-11649.

Makarichi, L., Jutidamrongphan, W., & Techato, K.-a. (2018). The evolution of waste-to-energy
incineration: A review. Renewable and Sustainable FEnergy Reviews, 91(1), 812-821.
doi:https://doi.org/10.1016/j.rser.2018.04.088

Makri, C., Hahladakis, J. N., & Gidarakos, E. (2019). Use and assessment of “e-plastics” as recycled
aggregates in cement mortar. Journal of Hazardous Materials, 379, 120776.
doi:https://doi.org/10.1016/j.jhazmat.2019.120776

Malathy, P. K. D. R., & Kothai, R. (2014). Utilization of steel slag in concrete as a partial replacement
material for fine aggregates. International Journal of Innovative Research In Science,
Engineering And Technology, 3(4),124-136.

Manjunath, B. T. A. (2016). Partial Replacement of E-plastic Waste as Coarse-Aggregate in Concrete.
Procedia Environmental Sciences, 35(1), 731-739.

Mbadike, E. M., & G.C., E. (2014). Effect of Plastic Synthetic Aggregate in the Production of
Lightweight Concrete. Journal of Advances In Biotechnology, 2(1), 83-88.

Mofijur, M., Ahmed, S. F., Rahman, S. A., Siddiki, S. Y. A., Islam, A. S., Shahabuddin, M., ... & Show, P.
L. (2021). Source, distribution and emerging threat of micro-and nanoplastics to marine organism
and human health: Socio-economic impact and management strategies. Environmental
Research, 195, 110857.

Mondal, M. K., Bose, B. P., & Bansal, P. (2019). Recycling waste thermoplastic for energy efficient
construction materials: An experimental investigation. Journal of Environmental Management,
240, 119-125.

Muheirwe, F., Kombe, W., & Kihila, J. M. (2022). The paradox of solid waste management: A regulatory
discourse from Sub-Saharan  Africa. Habitat  International, 119, 102491.
doi:https://doi.org/10.1016/j.habitatint.2021.102491

165



Volume 2 Issue 1, Jul. - Dec., 2023 Priority-The International Business Review

Naderi, N., Monavvarifard, F., & Salehi, L. (2022). Fostering sustainability-oriented knowledge-sharing
in academic environment: A key strategic process to achieving SDGs through development of
students' sustainable entrepreneurship competences. The International Journal of Management
Education, 20(1), 100603. doi:https://doi.org/10.1016/j.ijme.2022.100603

Nandy, S., Fortunato, E., & Martins, R. (2022). Green economy and waste management: An inevitable
plan for materials science. Progress in Natural Science: Materials International.
doi:https://doi.org/10.1016/j.pnsc.2022.01.001

Nannan, Z. (2017). Scientists Find Fungus with an Appetite for Plastic in Rubbish Tip. Retrieved from
China:https://english.cas.cn/newsroom/archive/research_archive/rp2017/201703/t20170330 1755
43.shtml

Ncube, L. K., Ude, A. U., Ogunmuyiwa, E. N., Zulkifli, R., & Beas, I. N. (2021). An Overview of Plastic
Waste Generation and Management in Food Packaging Industries. 6(1), 12-22.

Needhidasan, S., Samuel, M., & Chidambaram, R. (2014). Electronic waste - an emerging threat to the
environment of urban India. Journal of Environmental Health Science & Engineering, 12(1), 36-
36. doi:10.1186/2052-336X-12-36

Nguyen, T.-P.-L. (2021). A dataset of factors influencing consumer behavior towards bringing own
shopping bags instead of using plastic bags in Vietnam. Data in Brief, 37, 107226.
doi:https://doi.org/10.1016/5.dib.2021.107226

Nivetha, C., Rubiya, M., Shobana, S., Viswanathan, V., Vasanthi, R. J. A. J. o. E., & Sciences, A. (2016).
Production of plastic paver block from the solid waste (quarry dust, flyash & PET). 711(2), 1078-
1079.

Noh, Y., Boor, B. E., Shannahan, J. H., Troy, C. D., Jafvert, C. T., & Whelton, A. J. (2022). Emergency
responder and public health considerations for plastic sewer lining chemical waste exposures in
indoor environments. Journal of  Hazardous Materials, 422, 126832.
doi:https://doi.org/10.1016/j.jhazmat.2021.126832

North, E. J., & Halden, R. U. (2013). Plastics and environmental health: the road ahead. Reviews on
Environmental Health, 28(1), 1-8. doi:10.1515/reveh-2012-0030

Nursyamsi, N., Indrawan, I., & Theresa, V. (2018). Effect of HDPE plastic waste towards batako
properties. IOP Conference Series: Materials Science and Engineering, 309(1), 012013.
doi:10.1088/1757-899X/309/1/012013

Ogundele, O. M., Rapheal, O. M., & Abiodun, A. M. (2018). Effects of Municipal Waste Disposal
Methods on Community Health in Ibadan - Nigeria. Polytechnica, 1(1), 61-72.
doi:10.1007/s41050-018-0008-y.

Omeyer, L. C. M., Duncan, E. M., Aiemsomboon, K., Beaumont, N., Bureekul, S., Cao, B., . . . Godley,
B. J. (2022). Priorities to inform research on marine plastic pollution in Southeast Asia. Science of
the Total Environment, 841, 156704. doi:https://doi.org/10.1016/j.scitotenv.2022.156704

Orhorhoro, E., & Oghoghorie, O. (2019). Review on Solid Waste Generation and Management in Sub-
Saharan Africa: A Case Study of Nigeria. Journal of Applied Sciences and Environmental
Management, 23 (1), 1729-1737. doi:10.4314/jasem.v23i9.19

Panimayam, S., Chinnadurai, P., Anuradha, R., Pradeesh, K., & Jaffer, A. U. J. . J. o. C. R. (2017)
Utilisation of waste plastics as a replacement of coarse aggregate in paver blocks. /0(8),211-218.

Pequeno, J., Antunes, J., Dhimmer, V., Bessa, F., & Sobral, P. (2021). Microplastics in marine and
estuarine species from the coast of Portugal. Frontiers in Environmental Science, 9, 579127.

Piwowar-Sulej, K., Krzywonos, M., & Kwil, 1. (2021). Environmental entreprencurship—Bibliometric and
content analysis of the subject literature based on H-Core. Journal of Cleaner Production, 295,
126277.

Rado, 1. (2022). Getting to the bottom of food waste: identifying obstacles to effective circular economy
practices in a Thai semi-urban context. Journal of Material Cycles and Waste
Management, 24(2), 824-834.

166



Volume 2 Issue 1, Jul. - Dec., 2023 Priority-The International Business Review

Rahim, N. L., Sallehuddin, S., Ibrahim, N. M., Che Amat, R., & Ab Jalil, M. F. (2013). Use of plastic
waste (high density polyethylene) in concrete mixture as aggregate replacement. Advanced
Materials Research, 701(1), 265-269.

Rhodes, C. J. (2018). Plastic Pollution and Potential Solutions. Science Progress, 101(3), 207-260.
doi:10.3184/003685018X15294876706211

Ru, J., Huo, Y., & Yang, Y. (2020). Microbial Degradation and Valorization of Plastic Wastes. Frontiers in
Microbiology, 11(1), 442-442. doi:10.3389/fmicb.2020.00442

Rustagi, N., Pradhan, S. K., & Singh, R. (2011). Public health impact of plastics: An overview. Indian J
Occup Environ Med, 15(3), 100-103. doi:10.4103/0019-5278.93198

Saikia, N., & Brito, J. d. (2013). Waste polyethylene terephthalate as an aggregate in concrete. Materials
Research, 16(1),341-350.

Sasaki, S. (2021). The effects on Thailand of China’s import restrictions on waste: measures and
challenges related to the international recycling of waste plastic and e-waste. Journal of Material
Cycles and Waste Management, 23(1), 77-83. do0i:10.1007/s10163-020-01113-3

Sasakova, N., Gregova, G., Takacova, D., Mojzisova, J., Papajova, 1., Venglovsky, J., ... & Kovacova, S.
(2018). Pollution of surface and ground water by sources related to agricultural
activities. Frontiers in Sustainable Food Systems, 2, 42-51.

Sayadi, A. A., Tapia, J. V., Neitzert, T. R., & Clifton, G. C. (2016). Effects of expanded polystyrene (EPS)
particles on fire resistance, thermal conductivity and compressive strength of foamed concrete.
Construction and Building Materials, 112 (1), 716-724.

Schanes, K., Dobernig, K., & Gozet, B. (2018). Food waste matters - A systematic review of household
food waste practices and their policy implications. Journal of Cleaner Production, 182 (1), 978-
991. doi:https://doi.org/10.1016/j.jclepro.2018.02.030

Schmaltz, E., Melvin, E. C., Diana, Z., Gunady, E. F., Rittschof, D., Somarelli, J. A., . . . Dunphy-Daly,
M. M. (2020). Plastic pollution solutions: emerging technologies to prevent and
collectmarineplastic pollution. Environment International, 144, 106067.
doi:https://doi.org/10.1016/j.envint.2020.106067

Senthilkumar, K., & Naveen Kumar, M. (2020). 8 - Generation of bioenergy from industrial waste using
microbial fuel cell technology for the sustainable future. In R. P. Kumar, E. Gnansounou, J. K.
Raman, & G. Baskar (Eds.), Refining Biomass Residues for Sustainable Energy and Bioproducts
(pp. 183-193): Academic Press.

Sharma, G., Annadate, S., & Sinha, B. (2022). Will open waste burning become India's largest air
pollution source? Environmental Pollution, 292, 118310.
doi:https://doi.org/10.1016/j.envpol.2021.118310

Shekdar, A. V. (2009). Sustainable solid waste management: An integrated approach for Asian countries.
Waste Management, 29(4), 1438-1448. doi:https://doi.org/10.1016/j.wasman.2008.08.025

Shittu, O. S., Williams, 1. D., & Shaw, P. J. (2021). Global E-waste management: Can WEEE make a
difference? A review of e-waste trends, legislation, contemporary issues and future challenges.
Waste Management, 120, 549-563. doi:https://doi.org/10.1016/j.wasman.2020.10.016

Silva-Martinez, R. D., Sanches-Pereira, A., Ortiz, W., Gémez Galindo, M. F., & Coelho, S. T. (2020). The
state-of-the-art of organic waste to energy in Latin America and the Caribbean: Challenges and
opportunities. Renewable Energy, 156, 509-525. doi:https://doi.org/10.1016/j.renene.2020.04.056

Singh, S. K., Chokhandre, P., Salve, P. S., & Rajak, R. (2021). Open dumping site and health risks to
proximate communities in Mumbai, India: A cross-sectional case-comparison study. Clinical
Epidemiology and Global Health, 9, 34-40. doi:https://doi.org/10.1016/j.cegh.2020.06.008

Sobhani, Z., Lei, Y., Tang, Y., Wu, L., Zhang, X., Naidu, R., . . . Fang, C. (2020). Microplastics generated
when opening plastic packaging. Scientific Reports, 10(1), 4841. doi:10.1038/s41598-020-61146-
4.

Sonibare, O. O., Adeniran, J. A., & Bello, I. S. (2019). Landfill air and odour emissions from an
integrated waste management facility. Journal of Environmental Health Science & Engineering,
17(1), 13-28. doi:10.1007/s40201-018-00322-1

167



Volume 2 Issue 1, Jul. - Dec., 2023 Priority-The International Business Review

Sousa, C. (2019). Track your trash: how Sao Paulo is reducing waste with technology. from Weforum
https://www.weforum.org/agenda/2019/09/the-benefits-of-digitizing-waste-management/

Statista. (2022). Projection of waste generation worldwide in 2016, 2030, and 2050, by region (in million
metric tons) Retrieved from USA: https://www.statista.com/statistics/233613/waste-generation-
worldwide-by-region/.

Thompson, R. C., Moore, C. J., vom Saal, F. S., & Swan, S. H. (2009). Plastics, the environment and
human health: current consensus and future trends. Philosophical transactions of the Royal
Society  of London. Series B, Biological sciences, 364(1526), 2153-2166.
doi:10.1098/rstb.2009.0053

Tumolo, M., Ancona, V., De Paola, D., Losacco, D., Campanale, C., Massarelli, C., & Uricchio, V. F.
(2020). Chromium Pollution in European Water, Sources, Health Risk, and Remediation
Strategies: An Overview. International Journal of Environmental Research and Public Health,
17(15), 5438. d0i:10.3390/ijerph17155438

Tun, M. M., Palacky, P., Juchelkova, D., & Sitar, V. (2020). Renewable Waste-to-Energy in Southeast
Asia: Status, Challenges, Opportunities, and Selection of Waste-to-Energy Technologies. /0(20),
7312.

Ugwu, C. O., Ozoegwu, C. G., Ozor, P. A., Agwu, N., & Mbohwa, C. (2021). Waste reduction and
utilization strategies to improve municipal solid waste management on Nigerian campuses. Fuel
Communications, 9, 100025. doi:https://doi.org/10.1016/j.jfueco.2021.100025

Vallero, D. A. (2011). Chapter 18 - Air Pollution: Atmospheric Wastes. In T. M. Letcher & D. A. Vallero
(Eds.), Waste (pp. 243-264). Boston: Academic Press.

Wahid, S. A., Rawi, S. M., Desa, N. M. J. J. o. B., & Research, A. S. (2015). Utilization of plastic bottle
waste in sand bricks. 5(1), 35-44.

Wang, F., Lai, Z., Peng, G., Luo, L., Liu, K., Huang, X., . . . Li, D. (2021). Microplastic abundance and
distribution in a Central Asian desert. Science of the Total Environment, 800, 149529.
doi:https://doi.org/10.1016/j.scitotenv.2021.149529

Wicaksono, L. L. (2023). Which Countries Pollute the Most Ocean Plastic Waste? Visual Capitalist.

Wojnowska-Baryta, 1., Bernat, K., & Zaborowska, M. (2022). Plastic waste degradation in landfill
conditions: the problem with microplastics, and their direct and indirect environmental
effects. International Journal of Environmental Research and Public Health, 19(20), 13223.

Wowrzeczka, B. (2021). City of waste—importance of scale. Sustainability, 13(7), 3909-3921.

Yusuf, A. A., Dankwa Ampah, J., Soudagar, M. E. M., Veza, ., Kingsley, U., Afrane, S., . . . Buyondo, K.
A. (2022). Effects of hybrid nanoparticle additives in n-butanol/waste plastic oil/diesel blends on
combustion, particulate and gaseous emissions from diesel engine evaluated with entropy-
weighted PROMETHEE II and TOPSIS: Environmental and health risks of plastic waste. Energy
Conversion and Management, 264, 115758. doi:https://doi.org/10.1016/j.enconman.2022.115758

Zaleska, M., Pavlikova, M., Jankovsky, O., Lojka, M., Pivak, A., & Pavlik, Z. (2018). Experimental
analysis of MOC  composite  with a  waste-expanded  polypropylene-based
aggregate. Materials, 11(6), 931-942.

168



