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Abstract: The SARS-CoV-2 or/andCOVID-19 may have contaminated the wastes, which need especial precaution as suggested by 

WHO guidelines. WHO also suggested that no cases have been reported of infection from the waste workers working on infected wastes 

so far. However, in case of Nepal, 50% wastes used to be collected at the time 2011, which seems significantly improving as high as 81% 

in sampled areas. In COVID period, the concern was raised on safety issues of waste workers as suggested by RDT positive, hence, the 

public perception of waste management, the scope of recycling of wastes and up streaming of waste materials as economical commodities 

with proper intervention of technologies, awareness and behavior is incorporated in this study. It is estimated that the total Plastic wastes 

of major city centers could be significantly turned into useful products including fuel. For example, Kathmandu Valley can extract 24,298 

KL oil from wastes plastics, which is based on calculation of waste per capita, waste composition and conversion ratio. Hence, the 

COVID-19 pandemic could be turn into opportunities in the sector of waste management provided we act wisely. 
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1. Introduction 

 The Novel Corona Virus-2019(n-cov-19), also 

called SARS-CoV-2, was first identified in Wuhan, 

China in December, 2019. (Centers for Disease 

Control and Prevention, 2020; European Centers 

for Disease Control, 2020).With the exception of 

asymptomatic cases, the proportion of which 

remains yet to be confirmed further, infection with 

the virus is associated with an illness known as 

‘COVID-19’is characterized most frequently by 

respiratory infection, which can progress to 

pneumonia, severe lung damage and death(CDC, 

US, May 2020; ECDC May, 2020; ECDC 

Diseases, May 2020).A pivotal point is that no 

respiratory virus, including SARS-CoV, MERS-

CoV, and influenza viruses have ever been 

confirmed as transfusion-transmissible by any 

blood product (APBN White Paper 2019, 

Transfusion news, 2020). 

 It is worth noting that, according to the Centers 

for Disease Control and Prevention (CDC), 

touching a surface or object contaminated with the 

virus and then touching one's own face is not the 

main way the virus spread In May, the CDC 

updated its guidance to say that COVID-19 spreads 

"very easily" from person to person through 

contaminated droplets produced by others as they 

talk, cough, sneeze and breath, especially in 

enclosed spaces. One aspect that has been unclear 

is exactly how long SARS-CoV-2, can survive 

outside the human body. Some studies on other 

corona viruses, including SARS and MERS, found 

they can survive on metal, glass and plastic for as 

long as nine days, unless they are properly 

disinfected. The virus can travel through the air in 

respiratory droplets produced when a sick person 

breathes, talks, coughs or sneezes. Referring to 

WHO, the Ministry of Health, Government of 

Nepal, also said that the virus can survive for up to 

72 hours on plastic and steel surfaces, and 24 hours 

on cardboard, Some can even hang around for up to 

28 days in low temperatures. 

 Hence, most important issue is, containment of 

virus if any in the trash that has to be tightly 

packed. It is also know that the plastic bags are the 

best materials to pack the trash tightly inside so that 

dissemination could be avoided. However, using 

plastic bags are not considered as friendly in the 

general perception of the wider societies in Nepal. 

Not only that the government decision was 

published in the official gazette on April 1, 2015 

stated that the import, storage, sale and use of 

plastic bags that are smaller than 20 inches in width 

and 35 inches in length and thinner than 40 micron 

cannot be used in the three districts of Kathmandu 

Valley. Unfortunately, 12 days later of  the decree 

made by the GoN, there was mega-earthquake that 

creates havocs among the general public and the 

situation became more plastics demanding as 

packed food and relief packages focusing on their 

convenience. Similarly, the another calamities now 

came to us, the SARS- CoV-2 pandemic, which 

demand more plastics use in the form of PPE 

including Face shield and mask, gloves, boots and 

others. (WHO-WASH, 2020) 

 WHO has indicated that there is no evidence of 

dissemination of COVID-19 by direct 

contamination to the unprotected waste workers, 

which in fact should be collected safely and 

cautiously if it is infected as suggested by the 

WHO guidelines. The waste should be treated, 

preferably on-site, and then could be safely 

disposed. If transportations needed, it is critical to 

understand where and how it will be treated and 

disposed. Contaminated waste should be 

disinfected first, or autoclaved. WHO Guidelines 

suggested that all wastes from the infected people 

should be tightly packed and handed over to the 

waste workers. Waste generated at home during 

quarantine, while caring for a sick family member 

or during the recovery period should be packed in 

strong black bags and closed completely before the 

disposal and eventual collection by municipal 

waste services. Tissues or other materials used 

when sneezing or coughing should immediately be 

thrown in a waste bin. After such disposal, correct 

hand hygiene should be performed (US, FDA 

Blood Transfusion, 2020; WHO Hygiene and 

Sanitation Guidelines, 2020). 

 It is known fact that urbanization is ever 

expanding, where consumerism culture could be 

prevail in coming days that makes more wastes to 

be generated, organic wastes would be shrunk and 

inorganic wastes could be expanded. Nepal, which 

is ever focusing on solid waste transfer rather than 

management, has continuously not only 

deteriorating the environment and public health but 

also looses the useful and functional resources. The 

review and some recent study have clearly 

indicated that there is some transitional scope of 

waste management after COVID-19 Pandemic 

(Dhakal, 2019). 

 

2. State of the art review, challenges, and 

opportunities 

 The waste management issues always remain in 

darker side of the society, which is fully ignored by 

the whole mechanism that makes wastes neither 

properly handled, nor managed, nor adequately 

recycled yet. There is a substantial change in the 

volume of waste collection if we compare for last 

20 years, which had nearly 50% of collection rate. 

But the matter of fact is mere collection doesn’t 

suffice the demand of integrated approach of waste 
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management and its scope. The urbanization in 

Nepal is rapidly increasing, where waste generation 

is ever expanding and moving out of the capital 

city. 

 As we know that as of 2011 (ADB Report, 2013) 

per capita waste generation is 317g/day and it also 

suggested that half of it get collected. It could be 

presumed that the percent is bit improving these 

days as local government is formed and get 

autonomy to manage under its jurisdiction. More 

importantly recently declared metropolitan city or 

adjoining municipalities has also shown some 

remarkable trends of waste collection and transfer, 

but not management scheme started as of the study 

period. One of our studies in Biratnagar 

Metropolitan City and 3 other municipalities in 

Jhapa District of province No.1 suggested that 81% 

of wastes get collected and transferred to assigned 

site of local Municipalities that is landfill site of 

corresponding local government (Survey Report, 

2018). The data also shows that some bad practices 

of waste collection and disposal scheme have been 

surfaced as depicted in Fig. 1. 

 

Figure 1. Graphical representation of waste 

collection/disposal Scheme in Province 1 in its 

representative cities. 

 No matter when and where the wastes are 

generated, they need to be segregated, transported 

and processed as much as possible and dumped. But 

in the context of COVID-19, the collection should be 

more cautious. As suggested by WHO, they need to 

be sterilized at the site and collectors should be 

equipped with personal protective equipment. RDT 

positive cases and PCR negative is indicative of 

infection at any prior time of the PCR testing, which 

may not be proved how it was originated but 

indicated that there could be out break at any time in 

future during waste handling(The Himalayan Times, 

May 15).  There was also a story from Province No. 

5 that the deceased body didn’t get permission from 

local community people and family were even 

barred to performed their last rites as  security forces 

buried without presence of bereaved family (The 

Rising Nepal ,). The dead body is also now covered 

by the plastic to avoid dispersions of the viruses. 

This is not story all about, it is the indicative scene 

how society may react to the corona infection crisis 

and handle it in case of wide spread of epidemics in 

the country.  

 

Hence, the major challenges of waste management 

are as follows: 

1. The wastes are not generally air tight packed 

while disposing, and even using plastics is not 

enough to contain the spread.  

2. Low number of tracking, tracing and testing 

indicated that any households could be infectious or 

say contagious 

3. Any waste stuff could be infectious in the sack of 

wastes, which is generally handled by the waste 

workers, as most of them are working all the way 

without having any protective equipment. 

4. There are low level of chemicals, infrastructure 

and other resources available to sterilize, or disinfect 

them  

5. The public denial is about to sprout to dump the 

wastes in their territory in the light of suspecting 

SARS-COV-2 existence in the wastes. 

 

2.1. Opportunities 

1. Behavior changes: With fear of contamination, 

50% of waste collection pattern in 2011, which 

have seen 81% in some urban areas of our studies 

could turn into 100% as of now as no one wants to 

posses the suspicious wastes in their yard. 

2. Technology Use: there is almost no waste 

processing facilities in the country, the emerging 

concept could create positive stimulants to have 

some incinerators, disinfectants tunnels and spray, 

and waste packaging machineries may come to roll 

out in future. 

3. Sanitation issues: Misconception about 

preferences of virus in wastes may inspire waste 

workers use PPE and sanitize them in regular basis 

even for future. Is more likely that WASH sector 

will get proper attention even in future with 

insignificant social campaigns. 

4. Management: Local government may think 

processing facilities could be destiny for any kind 

of wastes and is the only solution to contain the 

microorganism spread. 

 Hence, according to the integrative approach of 

waste management, the pyramid we have used so 

far, which is still different than other countries, 

could turn upside down where we could more focus 

on energy and materials recovery and safely  
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Figure 2. Schematic representation of Pre and post COVID scenario of waste management hierarchy. 

 

manage the remaining wastes as per public concern. 

Currently, the people are seeing all wastes coming 

out of home is equivalent to medical wastes as every 

pouch could be considered as full of biohazard, 

which may reduce the tendency of manual recycling 

and reuse policy and trend but assuming that COVID 

scenario doesn’t exist for long. In any case, 

technological intervention may come to the fore front 

in near future so that energy harnessing and materials 

recovery approach could be prevail so that post 

COVID-19 scenario would be blessing to waste 

management sector. It is presumed that existing 

practice of low level of waste reduction and reuse 

tendency is slowly moving towards some recycling 

and composting trends but majority of the wastes is 

still going to landfill sites. However, we could 

assume that the post COVID Scenario may transpire 

the general public and administrator for behavior 

change and moved towards waste prevention, 

Technology acquisition, reuse the waste materials as 

much as possible, recycle or upcycle as when the 

technology available and if not possible may tend to 

harness the energy by any means and finally very 

few wastes may go to the landfill sites as depicted in 

Fig.2.  
 To validate this perspective, we have also 

conducted the social survey in 250 households, 115 

institutions including shops, malls, factories and 

school as sample in the study area at province No.1 

to evaluate their choices. The study found that only 

11% of total population surveyed still preferred 

current practices of land filling, where as 27% prefer 

recycling while majority of the respondents(61%) 

prefer fuel extraction from waste plastics. This 

response was also prior to COVID-19, hence, it could 

be assumed that this response could be slightly 

differed as of now having COVID epidemic in mind. 

 

3. Role of the Field in Nation’s Economy 

As the country prospering, the waste generation per 

capita of 317g/day as of 2011( ADB Report, 2013) 

could have substantially changed as of now with 

decreasing percentage of biodegradable wastes 

against the other materials, that also inferred that 

recycling economy could be bigger, less cost 

intensive and benign for the environment. Increased 

use of plastic wastes, which is again best use in any 

calamities as we have recently seen its importance, 

could served increased volume of waste plastics 

against any other materials in short future, but, it 

may provoke the general public to use such kind of 

stuffs in long run, that may put extra weight on 

plastic proportions against the other waste materials 

in future. Having said that plastic recovery could be 

prime concern in future where as manufacturing of 

PPE and its recycling with disinfecting them could 

be another venture for novel entrepreneurs that may 
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eventually put extra volume of waste plastics could 

come to such recycling businesses.  

 So processing, recycling/upcycling or energy 

harnessing of 3.3Million ton of wastes, in which 12-

18% of waste proportion could be plastics, that come 

to economical basket for further use. Based on the 

secondary data, it is estimated that huge amount 

(237,000 KL) fuel could be obtained and other 

clusters of the cities could extract oil as mentioned in 

Fig. 4 based on population of concerned area and 

ADB Report, 2013. As the wastes are in conveyer, 

the street could be clean and people are in healthy 

mood and so it could invite many visitors to observe 

another Visit Nepal20XX. So, energy recovery, 

employment generation, environmental protection 

and supporting cyclic economy could be achieved as 

outcome of COVID-19 crisis. 

 

 

 

 
Figure 3. Percentage distribution of public choice of waste plastic management. 

 

 

 
 

Figure 4. Estimation of annual production scope of fuel from waste plastics in different Cities Center of Nepal. 
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4. Ways Forwards 

As COVID-19 surges up, the infected wastes also 

could be expanded and goes beyond to the limit to 

handle effectively, if it is contagious and spread to 

nationwide. But mechanization of the collection, 

disinfecting from the distance and automation of the 

processing could be the best solution to which local 

government should consult with concern experts for 

the purpose. It is not as easy as assumed that every 

waste cautiously handled, segregated, collected, 

processed and finally disposed as less as possible 

after harnessing useful materials and energy out of it.  

On these bases, it could be suggested that the 

following activities could be taken into account: 

1. Contagious or suspected contagious waste 

materials collected from the hospitals, 

quarantines, isolated homes should be differently 

processed segregating from non-infected 

households wastes during the COVID-19 period. 

2. The waste management scheme should come to 

new height of mechanization and automation of 

the process that should include recycling, energy 

and materials recovery.  

3. Increased volume of waste plastics in the form of 

PPE and also packaging of food and waste 

materials has to be converted into more useful 

products as it is the most universal recyclable 

materials. 

4. The novel waste management mechanism has to 

be formulated in the country considering the 

societal consciousness level and regulating the 

waste disposal process focusing on international 

norms and practices.   

 

5. Conclusions and Recommendations  

The infected wastes from hospitals, quarantine 

centers, isolated homes and other possible areas 

could be cautiously collected and handled so that 

SARS-CoV-2 couldn’t be spread out of waste 

collection stations. The normal households’ wastes 

could also be collected with high alertness and safety 

during COVID-19 period. After COVID-19 arena, 

such alertness is not necessary all the times but of 

course energy recovery and materials recycling and 

upcyling should be opted as projected in the 

integrated hierarchical approaches depicted in Fig.2. 
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