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ABSTRACT: Selangor, like many other Malaysian states, experienced various disruptions
due to the COVID-19 pandemic. In addition to health and economic challenges, the populous
state also faced notable issues regarding waste production. The pandemic has led to a dramatic
rise in solid waste generation especially in its two largest sources, municipal solid waste
(MSW) and clinical solid waste (CSW). Though, it is unclear which waste source is more
affected by the pandemic. In the present study, the trend of solid waste generation in Selangor
during the pandemic was investigated. A comparative statistical analysis was also made
between the annual generation rates of both MSW and CSW, particularly spanning the period
from 2019 to 2021. After collecting relevant numeric data from respective resources, the data
is recorded into Microsoft Excel to generate graphs. The analysis uncovered that MSW
exhibited an average annual generation rate of 4.52%, whereas CSW demonstrated a higher
average generation rate of 33.03%. An upward trend was seen in both MSW and CSW
generation in Selangor from 2019 to 2021, with CSW demonstrating a significantly higher
generation rate. The increased generation of CSW during the COVID-19 pandemic
emphasises the need for adhering to appropriate waste management practices. Failure to do
so can result in serious consequences, including environmental harm.
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1. INTRODUCTION

The COVID-19 pandemic refers to the global spread of the coronavirus disease [1]. In an
effort to end the pandemic, the Malaysian government executed strict measures such as
movement control orders (MCOs) and a national recovery plan (NRP) [2]. At this point,
Malaysians were forced to adapt their lifestyles to the new normal. Goods were delivered as
people remained at homes [3], increasing municipal solid waste (MSW) production.
Additionally, medical staff worked extended hours to care for infected patients [4], escalating
clinical solid waste (CSW) generation. This spike in Malaysia's waste production is particularly
pronounced in Selangor, the most populous state of the country [5].

Solid waste is defined as any discarded solid items from human activities [6]. MSW
comprises everyday materials produced by the public [7]; its management is under the control
of KDEB Waste Management Sdn. Bhd. (KDEBWM). Conversely, CSW is infectious waste
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generated by medical centres [8]; its handling is directed by private companies, namely
Radicare (M) Sdn. Bhd. and Cenviro Sdn. Bhd., which is monitored by the Department of
Environment (DoE). The surge in Selangor’s waste production during the COVID-19
pandemic calls for the need of proper waste management practices to avoid threatening issues
to the public and the environment.

The COVID-19 widespread has led the country to implement various measures, namely
MCO and NRP. These measures resulted in a rise in Selangor’s waste generation, specifically
MSW and CSW. During the period of the COVID-19 pandemic, MSW management in the
state is overseen by KDEBWM. As for CSW management, it is controlled by Radicare (M)
Sdn. Bhd. and Cenviro Sdn. Bhd.. However, it remains uncertain which waste source has been
more impacted by the pandemic. The aim of this study is to investigate the trends of both MSW
and CSW generation in Selangor during the COVID-19 period, from 2019 until 2021.
Additionally, it aims to conduct a comparative statistical analysis on their generation rates to
identify which waste source is more affected by the COVID-19 pandemic.

2. MATERIALS AND METHODS

In this study, Microsoft Excel is utilised. To construct graphs using this software, five steps
are involved: data preparation, data selection, graph insertion, graph subtype choosing and final

checking [9].
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Fig. 1. Steps in generating a graph (Soni, 2022).
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3. RESULTS AND DISCUSSION

This chapter discusses the study’s outcomes. Sections 3.1 and 3.2 investigated the trends
in MSW and CSW production in Selangor amid the COVID-19 pandemic. Section 3.3 then
highlights which waste source is more notably impacted by the pandemic.

3.1. Municipal Solid Waste (MSW)

This section elaborates on the yearly MSW generation in Selangor, from 2019 to 2021
[10]. In 2019, the production of MSW was relatively low. However, with the onset of the
pandemic in 2020, there was a 4.99% increase in the state's MSW production from 2019. This
escalation was attributed to the pandemic-related circumstances. The wide use of single-use
items in 2020 to curb the spreading of the disease led to an upsurge in waste production. In
2021, a further rise of 4.05% from 2020 was seen. This increase can be attributed to the
reopening of businesses and the implementation of delivery services. The disposal of packaging
materials, in particular, played a role in contributing to the overall generation of MSW.

3.2. Clinical Solid Waste (CSW)

Section 3.2 examines the annual CSW generation within the state, covering the timeframe
from 2019 to 2021 [11]. In the absence of the virus in 2019, there was a comparatively low
production of CSW. With the start of the pandemic in 2020, there was a 32% rise in CSW
generation from 2019. This increase was driven by the increasing number of patients in
healthcare facilities. Consequently, high volumes of COVID-19-related CSW were generated.
Transitioning to 2021, a growth of 33.91% from 2020 was observed. This surge can be linked
to the introduction of COVID-19 vaccinations, which led to an increase in the use of single-
use medical instruments, further heightening the CSW generation.

3.3. Comparison Of Generation Rates

This section compares the generation rates of MSW and CSW of Selangor from 2019 to
2021. To facilitate this comparison, a graph is created to illustrate the rates over the three-year
period (Figure 2).
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Fig. 2. Comparison of MSW and CSW annual generation rates 2019-2021.

It is evident that the MSW generation rate remained relatively low within the range of 4-
5% from 2019 to 2021; its average generation rate is 4.52%. On the other hand, the rate of
CSW generation exhibited a sharper incline of 32-34% in the same timeframe; its average
generation rate is 33.03%. Comparing the average generation rates, it is evident that CSW
exhibits a 28.51% greater variance when compared to MSW. The heightened rate of CSW
generation is linked to the exceptional conditions happening during the COVID-19 pandemic.
Medical practitioners were disposing of clinical disposables around the clock as they attended
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patients. Furthermore, numerous doses and boosters of COVID-19 vaccinations were
administered. This constant disposal led to a significant increase in CSW generation,
surpassing the growth of MSW.

4. CONCLUSION

From 2019 until 2021, a spike in generation was seen in both MSW and CSW. The average
annual growth rate of MSW production is 4.52%, while CSW production is 33.03%. Though
production of both waste sources was affected, CSW generation clearly had a more significant
impact from the pandemic. This may be attributed to the fact that CSW such as used protective
personal equipment (PPE), swab kits and COVID-19 vaccination wastes were only generated
during the pandemic crisis, with no production prior to that. This proves that identifying
effective CSW management practices is of higher importance. It is recommended that
Selangor’s CSW management companies take definite measures such as transport route
optimisation, employee training and equipment investing. Transport route optimisation will not
only reduce time, but it will minimise greenhouse gas emissions as well. Besides, employee
training will raise awareness on the impacts of poor waste management, ultimately reducing
environmental pollution. Lastly, investing in environmentally friendly equipment will greatly
decrease harmful emissions towards the environment during waste disposal processes.
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