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Abstract

This study intends to deal with the environmental consequences of the COVID-19 pandemic in Malaysia, by providing a
summary of the effects of COVID-19 on municipal solid waste (MSW). In this analysis, the data on domestic waste collection
were collected from the Solid Waste Management and Public Cleaning Corporation (SWCorp) from 1 January 2020 to 31
December 2020 to evaluate the relative changes in MSW percentage via a waste weighing method. The data consisted of the
cumulative tonnage of MSW for every local authority in Peninsular Malaysia and was classified according to MCO phases;
before the MCO, during the MCO, during the conditional MCO (CMCO) and during the recovery MCO (RMCO) phases.
The results indicated that the enforcement of the early MCO showed a positive effect by decreasing the volume of MSW. This
decrease was noted across 41 local authorities, which accounts for 87.23% of Peninsular Malaysia. However, the amount of
MSW began to increase again when the MCO reached the conditional and recovery stages. From this, it can be concluded
that the implementation of the MCQ, in its various incarnations, has shown us that our lifestyles can have a harmful impact
on our environment. While the pandemic was still spreading and limitations were still in place in Malaysia, local govern-
ments and waste management companies had to quickly alter their waste management systems and procedures. The current
circumstance allows us to rethink our social and economic structures while improving environmental and social inclusion.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
COV-2), also known as COVID-19, is an infectious disease
declared by the World Health Organization (WHO) in March
2020 to be the cause of a global pandemic (Velavan and
Meyer 2020). The virus spreads directly via close contact in
human-to-human transmission, through respiratory droplets
formed from coughs or sneezes and indirectly via contami-
nated surfaces such as plastics and stainless steel (Maleki
et al. 2021 Vosoughi et al. 2021; Van Doremalen et al. 2020;
Noorimotlagh et al. 2020; Kenarkoohi et al. 2020). To date,
more than 300,000 COVID-19 instances have been recorded
in Malaysia, and as a result of these record highs, more
stringent measures such as lockdowns have been imposed.
Malaysia is one of over 200 countries and territories actively
struggling against the latest coronavirus.

Malaysia’s administration has implemented multitude
movement restrictions aimed at flattening the curve of
COVID-19 infections, including limitation of social move-
ment, immediate isolation of positive COVID-19 patients,
travel bans, closure of the national borders, closure of
schools and educational institutions and the suspension of
industrial and public transport operations (Karim and Haque
2020). Various forms of movement control orders depending
on the infection situation have been initiated (Tang 2020).
The government announced on 13 May 2020 that the MCO
would expand into conditional MCO by 9 June 2020. Only
industry sectors deemed as necessary were able to work dur-
ing the MCO; everyone else was required to stay home and
stay indoors. The aim of the Recovery Movement Control
order (RMCO), from 10 June to 31 December 2020, was to
restart and re-establish all economic and social sectors. All
sectors of the economy are now able to open, subject to strict
standard protocols and procedures for ordering. Theaters,
kindergartens, religious venues, social and cultural activi-
ties can be reopened under the RMCO with the exception of
nightclubs, which may not operate. The movement restric-
tions imposed as a result of the COVID-19 pandemic are
also responsible for numerous environmental impacts. Traf-
fic and industrial emissions have been significantly reduced
as a result of most industrial and commercial operations
being strictly prohibited during the first period of the MCO.
These environmental impacts are well known in countries
such as China, Spain, Italy and the USA, but comparatively,
there is little or no research of any kind in Malaysia (Zam-
brano-Monserrate et al. 2020; Muhammad et al. 2020; Xu
et al. 2020). Additionally, very little effort has been made
to build an overall picture of the pandemic’s effect on the
environment in all of these countries.

In Malaysia, municipal solid waste was generated from
residential, commercial, institutional, commercial and
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city areas. The average generation of municipal waste
by Malaysian local authorities is calculated in this study
using their corresponding cumulative MSW collections.
The researchers are thus quantifying MSW generation by
observing the pattern of MCO towards MSW generation
in Peninsular Malaysia based on local authority areas.
The study will provide an evidence-based consensus for
future policy development in Malaysia regarding MSW
generation and sustainable waste management following
a pandemic.

Methods

Malaysia is located in Southeastern Asia with a range of
inhabited regions stretching from the Malay Peninsula in the
west to the northern part of Borneo Island in the east. The
overall area of Peninsula Malaysia is 132,265 km? in area
which accounts for 40% of its total land mass. In Malay-
sia, solid waste management is managed by the Solid Waste
Management and Public Cleaning Corporation (SWCorp)
under the Ministry of Housing and Local Government,
Jabatan Pengurusan Sisa Pepejal Negara (JPSPN), local
authorities and private concessionaires. This study was
focused only on the states and territories that are pursuant
to regulations under the Solid Waste and Public Cleansing
Management Act 2007 (Act 672) which has been enforced in
Kuala Lumpur, Putrajaya, Johor, Melaka, Negeri Sembilan,
Pahang, Kedah and Perlis as shown in Figure 1.

In this analysis, the data on domestic waste collection
were collected from SWCorp on a monthly basis from 1
January 2020 to 31 December 2020 to evaluate the relative
changes of MSW percentage via a waste weighting method.
Various forms of the movement control order were imple-
mented by the Malaysian government based on the condition
of infection in the country, i.e. Phase I (MCO: 18 March
2020 to 12 April 2020); Phase II (CMCO: 13 May 2020
to 9 June 2020) and Phase III (RMCO: 10 June 2020 to 31
December 2020). The data consisted of the cumulative ton-
nage of MSW for every local authority in Peninsular Malay-
sia. The data was classified based on MCO phases; before
the MCO, during the MCO phase, during the CMCO phase
and during the RMCO phase.

This data covered four different categories of local
authorities in Peninsular Malaysia, namely, city council (n
= 5), municipal council (n = 14), rural district (n = 27)
and special and modified local council (n = 1). The data for
forty-seven local authorities in Peninsular Malaysia were
included in this study and are described in Table 1. First, the
variation in the MSW was determined based on a percentage
decrease in the cumulative tonnage of MSW between the
different periods, i.e. before the implementation of MCO
and during the MCO, during the MCO and the CMCO and
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during the CMCO and RMCO. This variation in the cumula-
tive tonnage has been tabulated for understanding the vary-
ing trend in every region from before the implementation of
the MCO until the RMCO.

Results and discussion

The volume of urban solid waste was significantly reduced
during the first phase of the MCO. A cumulative tonnage
analysis of MSW before and after the implementation of
the MCO showed a significant reduction in MSW volume.
MSW volume ranged from 549.76 to 118,521.87 and 552.54

to 98,844.73 tonnes respectively before and after MCO’s
implementation. Kuala Lumpur had the largest reported
decline in MSW amount of all the local authorities, dropping
from 118,521.87 to 98,844.73 tonnes (—4.01%) followed
by Melaka Bersejarah falling from 28,826.96 to 17,267.04
tonnes (—2.36%) and then Johor Bahru coming down from
52,137.85 to 44,643.93 tonnes (—1.53%). Before the MCO,
Kuala Lumpur recorded the highest volume of MSW.
Table 2 presents the difference in the cumulative tonnage of
MSW before and during the implementation of the MCOs.

When the MCO reached the conditional and recovery
stages, the volume of MSW waste began to increase again
as restrictions on movement were lifted, and most economic
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Table 1 Solid waste management by state and local authority (LA) categories in Peninsular Malaysia

State LA Category Local authorities
Kuala Lumpur 1 City council 1 Kuala Lumpur
Putrajaya 1 Special local council 1 Putrajaya
Pahang 11 Municipal council 3 Kuantan, Temerloh, C. Highlands
Rural district 8 Bentong, Bera, Jerantut, Lipis, Maran, Pekan, Raub, Rompin
Johor 10 City council 2 Johor Bahru, Iskandar Puteri
Municipal council 4 Batu Pahat, Kulai, Muar, Segamat
Rural district 4 Kota Tinggi, Mersing, Pontian, Simpang Empat,
Melaka 4 City council 1 Melaka Bersejarah,
Municipal council 3 Alor Gajah, Jasin, Hang Tuah Jaya
Negeri Sembilan 8 Municipal council 3 Seremban, Port Dickson, Nilai,
Rural district 5 Rembau, Tampin, Kuala Pilah, Jempol, Jelebu
Kedah 11 City council 1 Alor Setar
Municipal council 4 Kulim, Sg Petani, Langkawi, Kubang Pasu
Rural district 6 Padang Terap, Sik, Baling, Yan, Pendang, Bandar Baharu
Perlis 1 Municipal council 1 Kangar

Data until December 2019

LA local authorities

and social activity resumed. The volume of MSW during this
corresponding period of CMCO increased in comparison to
before the MCO (from 417,606.26 to 475,044.97 tonnes, i.e.
13.75%). This pattern of increasing volume of MSW was
noted across all local authorities in Peninsular Malaysia dur-
ing the CMCO period. Kuala Lumpur recorded the highest
increase in volume, rising from MCO = 98,844.73 to CMCO
= 111,383.18 tonnes (3.00%), followed by Batu Pahat ris-
ing from MCO = 7647.59 tonnes to CMCO = 16,081.67
tonnes (2.02%), and Kota Tinggi rising from MCO =
5477.71 tonnes to CMCO = 13,296.53 tonnes (1.87%).
In comparison to the MCO period, a continuous decrease
could be seen in a few of the local authorities during CMCO,
which contributed 21.89% of the total reduction of volume
of MSW during CMCO period. Contrary to the results pre-
sented during the CMCO, there is a slight increase in the
volume of MSW noted during RMCO. All local authori-
ties in Peninsular Malaysia showed an increasing trend in
the volume of MSW during the RMCO as compared to the
CMCO, especially in the Kuala Lumpur. Johor Bahru also
showed the highest increase in the volume of MSW, from
47,612.43 to 147,995.60 tonnes (i.e. 21.13%) followed by
Iskandar Puteri rising from 29,016.58 to 85,871.01 tonnes
(11.97%) and Melaka Bersejarah rising from 11,538.18 to
63,798.81 tonnes (11.00%).

These results indicate that the enforcement of the early
MCO showed a positive effect by decreasing the volume of
MSW. This decrease was noted across 41 local authorities
which together account for 87.23% of Peninsular Malaysia.
A significant decrease was noted in the volume of MSW
during the MCO period. However, an increase was noted in
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the period between CMCO and RMCO, specifically in the
bigger cities Furthermore, the population size was seen to be
the major factor, which led to an increase in the cumulative
tonnage of MSW. However, the overall pattern of the MSW
in Malaysia showed a decrease during the early implemen-
tation of MCO and began to increase again when the MCO
reached the conditional and recovery stages.

In an effort to understand the contribution of MCO on
the trends of MSW, this study has produced an annual cycle
of MSW, by state, in Peninsular Malaysia from year 2016 to
2020 as seen in Figure 2. The line graph is divided into two
main periods, namely, before the pandemic and during the
pandemic. Data examination showed that overall trends of
MSW during the early period of MCO, from 8 March 2020
to 28 April 2020, show a sudden drop at the end of March
to the beginning of April and indicate that the large scale of
the MCO affects waste generation due to less waste being
produced in public areas.

Solid waste management is an imperative to protect the
environment and ensure the sustainability and quality of
life for all (Shekdar 2009). It is now considered a global
issue where everyone is responsible for the daily produc-
tion of solid waste. Increased population, socioeconomic
improvement and social changes are major factors in the
increment of solid waste generation and changes in waste
composition. A number of positive and negative environ-
mental impacts have been reported as a consequence of the
COVID-19 restrictions (Boroujeni et al. 2021; Caraka et al.
2020; Mabhato et al. 2020). Most notably, there have been
significant changes in air quality and transboundary haze
emissions in the city (Sharma et al. 2020). Improvements in
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Table 2 Relative change of municipal solid waste generation in Peninsular Malaysia before MCO, MCO, CMCO and RMCO period in year

2020
State Local authorities Municipal solid waste (cumulative tonnage) Relative change (%)
Before MCO MCO CMCO RMCO MCO (%) CMCO (%) RMCO (%)
Kuala Lumpur Kuala Lumpur 118,521.87 98,844.73 111,383.18 348,341.14 -4.01% 3.00% 49.88%
Putrajaya Putrajaya 8540.95 7278.37 8296.80 30,688.52 -0.26% 0.24% 4.71%
Pahang Kuantan 19,731.17 20,209.99 21,754.62 58,737.05 0.10% 0.37% 7.79%
Temerloh 5734.79 4976.20 5931.12 19,288.56 -0.15% 0.23% 2.81%
Cameron 2503.78 2171.09 2152.90 9449.76 -0.07% -0.01% 1.54%
Bentong 4285.85 2842.58 3357.10 11,655.85 -0.29% 0.12% 1.75%
Bera 1961.51 1538.16 1773.47 5654.31 —0.09% 0.06% 0.82%
Jerantut 1847.68 1592.03 1577.06 6331.93 —0.05% —0.01% 1.00%
Kuala Lipis 1826.30 1132.13 1494.58 4801.36 —0.14% 0.09% 0.70%
Maran 1844.69 1552.90 1513.36 5663.81 —0.06% -0.01% 0.87%
Pekan 2142.07 2022.17 2390.80 7371.97 -0.02% 0.09% 1.05%
Raub 2326.60 2200.69 2450.38 7315.15 —0.03% 0.06% 1.02%
Rompin 2751.71 2303.62 2810.31 11,092.83 —0.09% 0.12% 1.74%
Johor Johor Bahru 52,137.85 44,643.93 47,612.43 147,995.60 -1.53% 0.71% 21.13%
Iskandar Puteri 29,150.53 26,159.28 29,016.58 85,871.01 -0.61% 0.68% 11.97%
Batu Pahat 11,013.37 7647.59 16,081.67 45,253.68 —0.69% 2.02% 6.14%
Kulai 12,014.72 10,765.78 12,052.29 35,383.36 -0.25% 0.31% 491%
Muar 9463.91 9125.21 9878.70 27,792.00 -0.07% 0.18% 3.77%
Segamat 3940.12 7856.40 9034.26 25,879.57 0.80% 0.28% 3.55%
Kota Tinggi 4390.63 5477.71 13,296.53 34,930.30 0.22% 1.87% 4.55%
Pontian 5334.10 4502.69 5050.16 15,554.83 -0.17% 0.13% 2.21%
Mersing 2177.64 1988.42 2180.48 7032.54 —0.04% 0.05% 1.02%
Simpang Renggam 2117.81 1854.67 2650.34 7650.94 —0.05% 0.19% 1.05%
Melaka Melaka Bersejarah 28,826.96 17,267.04 11,538.18 63,798.81 -2.36% -1.37% 11.00%
Alor Gajah 6915.98 5035.83 3437.70 20,734.26 -0.38% -0.38% 3.64%
Jasin 5089.27 3188.67 2307.57 16,287.17 -0.39% -0.21% 2.94%
Hang Tuah Jaya 7649.17 4881.09 4024.70 24,196.37 —0.56% -0.21% 4.25%
Negeri Sembilan Seremban 17,064.73 24,530.00 26,058.09 52,388.62 1.52% 0.37% 5.54%
Port Dickson 5993.26 2929.36 3552.73 21,399.15 -0.62% 0.15% 3.76%
Nilai 11,658.79 5810.36 5162.85 36,494.92 -1.19% -0.16% 6.60%
Rembau 4570.44 4682.84 3431.36 4272.38 0.02% —-0.30% 0.18%
Tampin 1483.38 976.11 2445.26 7799.99 -0.10% 0.35% 1.13%
Kuala Pilah 1123.14 741.34 2249.94 6435.44 —0.08% 0.36% 0.88%
Jempol 1712.32 981.90 2657.79 8282.84 -0.15% 0.40% 1.18%
Jelebu 2000.52 1953.66 1974.14 8614.63 -0.01% 0.00% 1.40%
Kedah Alor Setar 16,300.16 15,539.13 18,283.46 55,308.97 -0.16% 0.66% 7.79%
Padang Terap 922.77 729.59 1170.45 3039.65 —0.04% 0.11% 0.39%
Sik 950.77 843.97 1300.10 3569.36 —0.02% 0.11% 0.48%
Baling 12,735.22 3201.94 3894.39 10,346.57 —1.94% 0.17% 1.36%
Yan 1485.14 1412.27 2032.78 5571.58 —0.01% 0.15% 0.74%
Pendang 1699.63 1628.99 2149.33 6227.73 -0.01% 0.12% 0.86%
Sg Petani 22,335.31 19,963.52 24,003.64 67,466.58 —0.48% 0.97% 9.15%
Kubang Pasu 6059.84 5070.65 7768.37 20,625.91 -0.20% 0.65% 2.71%
Langkawi 8231.53 7585.18 8185.43 28,759.24 -0.13% 0.14% 4.33%
Kulim Hi Tech 549.76 552.54 727.06 1949.83 0.00% 0.04% 0.26%
Kulim 11,568.47 11,375.21 13,506.88 38,076.08 —0.04% 0.51% 517%
Bandar Baharu 889.02 783.12 1033.78 2250.05 —0.02% 0.06% 0.26%
Perlis Kangar 6888.76 7255.62 8409.87 23,160.81 0.07% 0.28% 3.11%

There are four phases of MCOs: Phase I (Before MCO: 1 January to 17 March 2020); Phase II (MCO: 18 March to 12 April 2020); Phase III

(CMCO: 13 May 2020 to 9 June 2020) and Phase IV (10 June to 31 December 2020)
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air quality have also been reported in other countries around
the world (Jephcote et al. 2021; Chen et al. 2021). However,
a dramatic rise in household plastics and medical waste was
noted as a major negative environmental effect. The find-
ings from this evaluation have an important implication on
challenges and opportunities in the aftermath of the ongoing
pandemic.

According to the Solid Waste and Public Waste Manage-
ment Act 2007 (Act 672), solid waste is defined as any scrap
material or other unwanted surplus substance or rejected
products arising from the application of any process, or any
substance required to be disposed of as being broken, worn
out, contaminated or otherwise spoiled. The scope of solid
waste in this act covers controlled solid waste, which can
be divided into seven categories namely household, com-
mercial, public, industrial, institutional and imported solid
waste. In this study, a detailed assessment was done on the
pattern of MSW in Peninsular Malaysia both before imple-
mentation of the MCO and during the different phases.
These restrictions on human movements directly decreased
the volume of domestic waste. The fall in a domestic waste
generation may be due to less waste being produced in pub-
lic areas. The temporary closure of most business during
MCO may cause a significant reduction of waste volume in
these major cities. The closure of non-essential business in
these cities during MCO has significantly reduced the num-
ber of people visit physically to many of the shops (Ismail
et al. 2020).

@ Springer

During this period, the majority of restaurants have
catered to take-away food and home delivery, people have
reduced working hours or work from home, as well as the
cancelation of all wedding ceremonies and other meetings
and gatherings. Buffets are recognized as among the main
food waste contributors, so the inability of hotels and restau-
rants to provide buffets during the MCO has also resulted in
a decline in the amount of food waste. Food waste is gener-
ated from many sources in Malaysia including, residential,
industrial, institutional, commercial and urban areas (Jereme
et al. 2016). This analysis indicates that the generation of
municipal waste by Malaysian local authorities declined dur-
ing the early MCO period due to the waste produced enter-
ing the waste stream from a single point rather than from
various points. During this period, most people remain at
home and prepare food for their households. There was little
possibility of outside food sources during this time. The new
norm of Malaysians working from home and looking at new
hobbies during the stay-at-home period also may contribute
to the reduction of waste. The changes in the expenditure
habits of the population have therefore contributed to a sig-
nificant reduction in waste during the MCO.

However, when the MCO reached the conditional and
recovery stages, the volume of MSW began to increase again
as restrictions on movement were lifted and most economic
activities resumed. The increased waste generation caused
by personal protective equipment (PPE) was followed imme-
diately by a rise in the usage of single-use plastics (SUP).
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For example, demand for plastics is projected to grow by
40% in packaging and 17% in other applications, including
medical usage (Prata et al. 2020). During COVID-19, safety
issues around shopping in supermarkets have contributed to
a preference by shoppers and providers for fresh produce
wrapped in disposable containers (to prevent food contami-
nation and prolong shelf life), as well as single-use food
packaging and plastic bags to hold groceries. To resolve con-
sumer complaints and maintain general well-being, super-
markets introduced additional health and safety initiatives
such as social distancing, cleanliness, sanitation and, where
possible, home delivery and/or a pick-up service. Taking
advantage of these preferences, plastic industry lobbyists
have addressed concerns with political officials over food
quality, sanitation and cross-contamination by utilizing recy-
cled containers and bags amid the COVID-19 pandemic.
While the plastic industry has historically capitalized on
these issues (Prata et al. 2020), recent concerns regard-
ing COVID-19 protection have culminated in a reversal of
policy to prohibit or limit SUP and fee payments in certain
jurisdictions. Viable SARS-COV-2 virus survives longer on
plastic surfaces than on other products, such as cardboard
(Heidari et al. 2019; Silva et al. 2020; Noorimotlagh et al.
2021); therefore, it may be claimed that rescinding SUP
bans is premature, as many users have already adjusted to
utilizing non-plastic substitutes following the introduction
of these policies in many jurisdictions worldwide (Xanthos
and Walker 2017; da Costa et al. 2020). Furthermore, it is
uncertain if reusable shopping bags could lead to a higher
risk as opposed to clothing or shoes, a possible risk that
could also be mitigated with better hand hygiene and a
decontamination bath (i.e. immersed in liquid soap and
water temperature > 40 °C). End-of-life waste disposal for
several SUP during COVID-19 is expected to be mixed with
urban solid waste, as recycling sources are being limited
globally. As COVID-19 disease spreads across the globe, the
indiscriminate usage and excessive disposal of medical and
plastic waste (the majority of which have low biodegrada-
tion rates in an open environment) by billions of people are
emerging as an increasingly global problem. Tang (2020)
also reported the impacts of MCO on waste generation in
Penang, Malaysia. It was observed that during MCO, online
shopping have increased 3 to 4 times a week (+7%); food
delivery increased 1 to 2 times a week (+6%) that ultimately
contributed to the growing appetite for single-use of plastics.
The use of plastic bags has also increased by 33% followed
by food containers (49%), cutleries (31%) and straws (31%)
of more than 4 pieces per week.

Medical waste is not the only kind of waste that is rising
as a result of the pandemic. COVID-19 has also resulted in
a spike in packaging as a result of online shopping and home
delivery. There is also a shift in the belief that packaging and
single-use plastics possess a “protection” element. Owing to

the increased demand on governments to resolve more press-
ing concerns as a consequence of COVID-19, the emphasis
and drive on eliminating waste plastics by different steps
such as banning and charging have slowed. Aside from that,
plastic disposal has taken a back seat owing to concerns over
contaminated waste plastics as well as the lockdown. Some
places have restricted waste recycling activities temporarily
to reduce the spread of COVID-19 in recycling facilities
(Kulkarni and Anantharama 2020).

The COVID-19 pandemic impacts the environment both
positively and negatively. Studies note that with more people
at home, there is less air pollution. This study was designated
purposely to investigate variations in the trend and pattern of
the MSW before and during the implementation of the MCO
in Peninsular Malaysia. Our results indicate that during the
early implementation of MCO in Peninsular Malaysia, the
volume of MSW showed a steep decrease, especially in the
initial phase of containment. Our result provided limited
coverage without considering types of waste during MCO.
Therefore, the safe management of domestic waste during
COVID-19 could be a challenge, as medical waste such as
contaminated masks, gloves and used or expired medications
can easily be mixed with domestic waste, yet, they must be
treated as hazardous waste and disposed of separately to
minimize possible environmental effects and to avoid them
becoming another source of virus contamination.

In addition, to reduce the environmental impact of MSW
during a pandemic, segregation of contaminated and non-
contaminated trash at the source is advised, followed by
recycling and suitable waste management. This policy
should be maintained post-pandemic to reduce environ-
mental and health concerns. Many initiatives are underway
to reduce the waste management issues caused by the high
volume of MSW generated by the COVID-19 epidemic. As
the pandemic progresses, numerous programs are being con-
ducted to improve waste management systems. However,
novel ways are required to securely handle infectious trash
while minimizing environmental damage. Inclusion of stake-
holders from all sectors of waste management systems is
critical to formulating sustainable waste management policy.
This can help waste management systems withstand future
crises. The choice of technology must also take into account
waste composition, location and social acceptance.

Conclusions

This study was designed to investigate variation in the trend
and pattern of the MSW before and during the implemen-
tation of the MCO in Peninsular Malaysia. In conclusion,
our results indicate the volume of MSW showed a steep
decrease, especially during the implementation of MCO.
However the findings provided limited coverage without
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considering the composition of waste during MCO. One
of the factors that may significantly contribute to the waste
reduction was the temporary closure of most of the busi-
ness during MCO. The implementation of the MCO has
shown us that our lifestyles can have a powerful impact on
our environment. The MCO is currently being continued,
and the volume of MSW has shown an increase in the latter
MCO phases. The COVID-19 pandemic has already had a
tremendous impact on the waste sector. While the pandemic
was still progressing and restrictions were still imposed in
Malaysia, public authorities and municipal waste operators
have had to rapidly adapt their waste management systems
and procedures to accommodate this new situation. The cur-
rent situation offers us an important opportunity for rede-
signing our social and economic systems while enhancing
environmental quality and social inclusiveness.
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