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Abstract: Solid waste management is a challenge in many countries, especially 
developing economies. The author identified nine major waste issues reported during 
the current pandemic period. The impacts of the pandemic continue to be felt and have 
indicated secondary impacts with respect the waste management. The reflective topics 
highlighted in the present article are not intended to be exhaustive. Still,  they give us 
a starting point for reflecting on how we can construct a more resilient waste 
management system. 
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1. Introduction 

Solid waste management is a challenge in many countries, especially 

developing economies (Batista et al., 2021). Coronavirus disease 2019 (COVID-19), 

caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), poses 

eco-environmental and public health threats. As we have seen during the COVID-19, 

the pandemic impacted several sectors, including the waste management system 

(Mofijur et al., 2021; Sarkodie & Owusu, 2021). Within this context, the author identified 

nine major waste issues reported during the pandemic period in the relevant literature. 

 

1) Pandemic has changed citizens' habits, bringing some waste generation 

behavioral trends and new challenges. For instance, lockdown measures have 

led to an increase in the amount of packaging used for the delivery of food, 
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online shopping, and household groceries (Ganguly & Chakraborty, 2021; 

Kulkarni & Anantharama, 2020; Liang et al., 2021). 

2) The persistence of the SARS-CoV-2 on waste surfaces and materials has been 

reported in recent literature (Kampf et al., 2020). As a result, waste streams 

represent a route for viral transmission being a potential risk for the 

professionals involved in the waste chain (Di Maria et al., 2020). (Almeida et al., 

2021) reported that coronavirus contamination among waste workers was up to 

5.5-fold higher. 

3) Biomedical waste generation increased, aligned with the increase in the number 

of confirmed COVID-19 cases (Agamuthu & Barasarathi, 2020; Sangkham, 

2020). If improperly collected or treated, contaminated wastes are a significant 

risk to medical staff and patients and can also accelerate disease spread 

(Ramteke & Sahu, 2020; Yu et al., 2020).  

4) The generation of an excessive amount of pandemic-related waste impacted 

biowaste treatment facilities operations, leading to improper treatment and/or 

disposal, mainly in cities without the necessary resources to deal with the waste 

increment (Filimonau, 2021). 

5) The plastic demand increased, particularly for personal protection products 

(e.g., facemasks, wipes, and gloves) and healthcare purposes, which caused 

the growth of plastic waste generation (Vanapalli et al., 2021).  

6) The pandemic caused volatility in secondary material prices and a decline in 

profits of waste-to-material companies. Recycling cooperatives and scrap 

brokers were also heavily impacted, mainly in poor and developing nations 

(Almeida et al., 2021; Zhou et al., 2021). 

7) Waste logistics operations, including collection, transportation, and disposal of 

waste, were hindered during the pandemic outbreak, which created additional 

barriers for the proper waste destination (Babaee Tirkolaee & Aydın, 2021).  

8) The pandemic intensified the mismanagement of recyclable materials, 

particularly in developing nations, causing further economic loss and social 

impacts. Readers are guided to (Warmadewanthi et al., 2021) for more 

information. 
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9) Scholars argue that the temporary interruption of selective collection and 

recycling and the relaxation of waste policies during the critical pandemic period 

may negatively affect the waste system in the post-pandemic scenario. Besides, 

it is worth mentioning that the pandemic has postponed recycling and plastic 

waste policies (Liang et al., 2021; Penteado & Castro, 2021). 

 

2. Analysis 

Our society has fragilities that are exposed and intensified during emergency 

scenarios. Using the iceberg metaphor, waste pollution is only the tip of the iceberg 

(Figure 1). Therefore, oriented actions are needed to improve existing waste systems 

and face future pandemic-like situations. 

 

Figure 1. The iceberg analogy for the waste problem. Created in BioRender.com 

 

3. Recommendations 

Concerning biomedical wastes, monitor both the production and the installed 

capacity of treatment facilities to assess an eventual need for system expansion is 

pivotal to construct a more resilient waste system. Besides, the frequency of waste 
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collection needs to be increased and modulated according to specific needs. 

Temporary alternatives for biowaste management should be utilised in unforeseen 

circumstances, particularly in poor and developing countries. For example, if existing 

biowaste plants cannot deal with the waste increment, urban incinerators, industrial 

furnaces, deep burial, and cement kilns should be adopted as temporary solutions 

(Urban & Nakada, 2021). 

Technology can play a vital role in the construction of resilient waste systems. 

More real-time waste data collection via satellite technology, artificial intelligence, and 

the internet of things for waste amount prediction and/or waste transportation 

optimisation can help thinkers, city stakeholders, and decision-makers to plan waste 

management policies strategically. Indeed, plan for potential uncertainties in advance 

is needed. Furthermore, the transition to automated waste systems can reduce health 

risks in future pandemics. Innovative waste treatment technologies and waste 

management models beyond existing ones and a shift to more sustainable material 

usage are also needed – For example, designing bio-sourced polymers and hybrid 

packaging materials that could enable low effort efficient recycling (Klemeš et al., 2020; 

Sharma et al., 2020). 

On the other hand, full adoption of waste management practices requires 

governmental policies (e.g., specific regulations and social inclusion) and incentives 

(e.g., tax justice, subsides, and waste programmes), which have barely be done in 

emerging nations. The lack of investments to build waste facilities − landfills, 

composting, anaerobic digestion, and recycling plants − hinders the residues' proper 

final destination and constitutes a significant problem. Investments in waste sector 

infrastructure and environmental education – awareness campaigns, 

consumers/citizens guidance, diffusion of good practices for waste 

prevention/minimisation/reuse, and training of formal/informal workers − are required 

during public health emergencies and beyond.  

Besides, industries must consolidate their waste management practices and get 

more involved in urban waste management systems. Last but not least important, 

selective collection and reverse logistics need improvements. Special attention to the 

informal recycling sector should be given in low- and - middle countries (Azevedo et 

al., 2019, 2021). 
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4. Conclusions 

Several studies have been published about waste management during the 

pandemic period, and linked to them, potential questions and future research gaps 

emerge. The reflective topics highlighted in the present article are not intended to be 

exhaustive. Still,  they give us a starting point for reflecting on how we can construct a 

more resilient waste management system.  
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