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Abstract: There is no doubt that covid-19 is harmful for health and environment because of greatly infectious 
waste Generation which potentially acted as secondary virus medium transmission. This current research 
presents an investigation on medical waste from covid-19 intensive care hospitals and disposable face mask 
waste generation in Indonesia. The results showed that the generation of medical waste is estimated 16.74-
25.12 times lower than disposable face mask waste of 80.37 tons/day and 1,345.99-2,018.98 Tons/Day, 
Respectively. It proves that masks have become an important part for human life sustainability. Meanwhile, 
the rate of medical waste generation is 1.58 Kg/bed/day. Therefore, Indonesia has been generating 1,699.46-
2,372.45 tons/day of Infectious waste during the covid-19 outbreak. Some guidelines have been implemented 
by the government to manage infectious waste in Indonesia, but it has not been optimally performed. 
Therefore, all aspects of infectious waste management need to be improved, including the role and 
responsibility of the government to avoid further phenomena due to the abundance of infectious waste. 
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1. INTRODUCTION 

The coronavirus diseases (Covid-19) pandemic phenomenon has many impacts on socio-economy, mental 

health, and environment aspects since December 2019 then estimated to be more severe than any previous 

outbreaks such as H1N1 and Ebola [1, 2, 3, 4]. One of the impacts is the rapid growth of infectious medical 

waste generation such as used personal protective equipment (PPE), laboratory specimens, pharmaceutical 

materials and device, and domestic waste from isolation room of healthcare facilities [4, 5, 6, 7].   

Shi and Zheng [8]; Sharma et al. [9] reported that in Hubei Province, China, the generation of medical waste 

during Covid-19 pandemic has increased from 40 tons/day to 240 tons/day. Furthermore, in all areas of China 

the amount of medical waste reached to 486.90 tons/day [7]. An increasing amount of medical waste is also 

reported by Somani et al. [10] in Ahmedabed, India, by 0.55-0.60 tons/day to 3.00 ton/day. It means that the 

increasing number of medical waste generation is about 6.00 times higher than before. ADB [11] also stated 

that several cities in various countries showed a high generation of medical waste in 2020, such as in Manila, 

Kuala Lumpur, Bangkok, Ha Noi of 280; 154; 210; and 160 tons/day, respectively. Similar to those cities, at the 

end of 2020, Jakarta is estimated to produce 212 tons medical waste/day [7, 12]. In addition, infectious waste 

is also generated by household activities, such as used disposable face mask, sanitizers and disinfectant 

packaging [3], which might be accumulated in large quantities during Covid-19 pandemic. 

Infectious waste generation has become the concern of the current research because a proper handling is 

needed to minimize the risks of Covid-19 transmission, human exposure, and environmental pollution [8, 13, 

14]. As described by Rume and Islam [5]; Sarkodie and Owusu [15]; Mihai [16] that the main problem for 
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determining the proper handling during the Covid-19 outbreak is the limitation of scientific data in all regions, 

especially for developing countries that lack of waste management facilities including Indonesia. Scientific data 

is also needed for mapping environmental conditions in order to plan preventive actions to reduce and 

manage the risks in the future. 

To the best of our knowledge infectious waste generation in Indonesia, which is one of the countries with the 

highest infection have reached to 780,232 cases by the end of December 2020 [17], has not been widely 

studied. To fill this gap, this current study aims to investigate medical waste generation on Covid-19 intensive 

care hospitals in Indonesia and face mask waste generated throughout Indonesia. In addition, some 

established policies, guidelines, and an approach to appropriate solutions for infectious waste handling in 

Indonesia are also explored and discussed in this paper. 

 

2. MATERIAL AND METHODS 

Medical waste data were collected from several Covid-19 intensive care hospitals to estimate its generation in 

Indonesia, in accordance to the sample population calculation by Kotz [18]. The medical waste generation rate 

could be calculated based on the following formula: 

      
   

   
   (1) 

Where: 

RMWG  = Rate of medical waste generation (kg/bed/day) 

TMW = Total of medical waste (tons/day) 

Ncp  = Number of Covid-19 patients (bed) 

RMWG would be utilized as a basis for estimating the medical waste amount in Indonesia, according to 

Sangkham [7] formula: 

     
          

    
  (2) 

Where: 

AMW = Amount of medical waste (tons/day) 

Nch  = Number of Covid-19 patients (bed) 

RMWG  = Rate of medical waste generation (kg/bed/day) 

In addition, an online survey was conducted on 5-25 January 2021 to identify public knowledge on medical 

waste generated from household activities. Due to the limitations of primary data, this research was 

complemented by collecting and analyzing various data from reliable scientific literatures [5, 15]. 

 

3. RESULT AND DISCUSSION 

A. Medical Waste Generation on Covid-19 Intensive Care Hospitals in Indonesia 

The population in Indonesia at 2020 was 269,197,500 people, where 0.27% of population has been confirmed 

as Covid-19 patients [19]. The amount of medical waste in one of intensive care hospitals in Indonesia during 

2020 ranged from 873.38 kg to 4,231.60 kg (see Table 1). The highest was found in December, where the 

number of Covid-19 patients increased massively in all regions in Indonesia. Table 1 shows an increase in the 

average amount of medical waste before and during the Covid-19 outbreak, reaching 1.3 times higher 

(1,288.04 kg/month). An increase was also found in an intensive care hospital in Jakarta of 1.47 times higher 

than before. 
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Table 1. Medical Waste Generation in Covid-19 Intensive Care Hospital in Indonesia

 
 

*Covid-19 intensive care in the hospital was carried out for 14 days 

Medical waste generation from patient care increased by 1.58 kg/bed/day (Table 1), which was 1.43 times 

higher than the stated by Directorate of Hazardous and Non-Hazardous Waste Assessment [20] of 1.10 

kg/bed/day. Similar finding was found in Jordan, where the generation on medical waste during Covid-19 

pandemic increased by 1.47 times, from 2.69 kg/bed/day [21] up to 3.95 kg/bed/day [6]. There are a 4.17-fold 

increase on medical waste generation was reported in Wuhan City, the centre of Covid-19 spread, from 0.60 

kg/bed/day to 2.50 kg/bed/day [14]. A higher medical waste increasing of 5.00-8.00 times was found in India, 

from 0.50 kg/bed/day to 2.50-4.00 kg/bed/day [4]. These conditions confirm that the rate of medical waste 

generation in Covid-19 intensive care hospital during pandemic has significantly increased. It was influenced by 

the complexity of Covid-19 treatment procedure, which is determined by symptoms diagnosis and 

hospitalization duration [22, 23], thus requiring more health workers and medical equipment and materials. 

Abu-Qdais et al. [6] described that 90% of these medical equipment and materials are disposable.  

In addition, based on information from the authorities in West Java, it was found that the average requirement 

of Covid-19 detection kits and PPE for health workers, in terms of hazmat suits, medical masks, and gloves in 

the 86 Covid-19 intensive care hospitals are 950.44 kg/month. As it is known that PPE and Covid-19 detection 

tools which have been used up will end up as infectious waste, then mixed with other medical wastes. 

Compared to the amount of medical waste in Table 1, the composition of PPE and Covid-19 detection kits 

waste were; and infectious domestic waste were estimated at 41.78% and 58.22%, respectively. 

 

B. Medical Waste Generation on Covid-19 Intensive Care Hospitals in Indonesia 

The amount of medical waste generated by Covid-19 intensive care hospitals throughout Indonesia during 

2020 was estimated amounted to 4,948.60 tons (Table 2). The value was lower than prediction made by 

Sangkham [7] because the calculation using medical waste generation rate in Jordan of 3.95 kg/bed/day. On 

the other hand, the estimation of medical waste amount was carried out for 14 days of intensive care per 

patient in accordance to Covid-19 protocol in Indonesia.  
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Table 2. Estimation of medical waste from Covid-19 intensive care hospitals in Indonesia 

 
 

Table 2 also shows that the amount of medical waste in each Covid-19 intensive care hospitals in Indonesia 

varied from 13.25 up to 1,125.15 tons, where the highest was found in DKI Jakarta, followed by East Java, West 

Java, and Central Java. The estimation of medical waste amount in DKI Jakarta was lower than previous 

research by ADB [11] that estimated the medical waste generation reached to 80.37 tons/day and 220 

tons/day, respectively. The difference might be caused by scope area for current research only for Covid-19 

intensive care hospitals, which also affected the number of Covid-19 patients as a basis data for calculation. 

Therefore, similar study in other health facility that also dealt with Covid-19 is needed to obtain 

comprehensive information. 

Large quantities of infectious medical waste might be posed a huge risk for health because it is of the main 

media for secondary transmission of Covid-19. As described by UNEP [24] and Wang et al. [25] that Covid-19 

can survive on the surface of medical waste such as stainless steel and plastic, cardboard, and copper surfaces 

up to 48-72; 24; and 4 hours, respectively. Moreover, Kampf et al. [2] found a longer Covid-19 lifespan at the 

plastic, glass, and metal surfaces reached to 216 hours or 9 days at room temperatures. 

 

C. Estimation of Face Masks Waste Generation in Indonesia 

The results recorded 1,045 responses which indicated that there were no citizens who did not use masks every 

day (Fig. 1). Fig. 1 has shown that most citizens use 2-3 and 1-2 disposable face masks/day with the respective 

percentages of 67.46% and 14.83%, respectively. It indicates that the people are increasingly aware in 

preventing Covid-19 transmission as it has been stated as a mandatory [7], where the productive systems are 
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around 16 hours. It is also in accordance to disposable face mask specifications, which is only used for less than 

6 hours due to virus contamination outside [26].  

 
Figure 1. The amount of face mask used per day in Indonesia 

 

Disposable face mask used in Indonesia during 2020 was estimated amounted to 538,40-807,59 million 

pieces/day or 1,345.99-2,018.98 tons/day (see Table 3). When combined with medical waste, the total amount 

of infectious waste in Indonesia per day may reach 1,699.46-2,372.45 tons. Table 3 shows that the highest 

generation of face mask waste in Indonesia are found at West Java, followed by East Java and Central Java of 

247.83-371.74; 199.78-299.67; and 173.69-260.54 tons/day, respectively. The results confirmed that the larger 

population in an area, the more disposable face masks are used, and the more waste is generated. On the 

other point of view, a high demand of face mask has also led to the scarcity for unsafe mask recycling. 

 

Table 4. The Estimation of Disposable Face Mask Waste Generation in Indonesia 
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D. Management of Infectious Medical Waste during Covid-19 Outbreaks in Indonesia 

There are several rules for infectious waste management in Indonesia that was modified from WHO [27] and 

UNEP [28] by Directorate of Environmental Health (2020) in terms of segregation, collection, storage, 

transportation, and disposal (Fig. 2). Waste workers safety is ensured by using PPE and proper cleaning 

procedures. Infectious waste from Covid-19 intensive care hospitals are collected in a yellow leak-proof plastic 

bag with biohazard clearly symbol for up to 12 hours or ¾ filled. The yellow bags were disinfected using 0.50% 

chlorine in 30 minutes and stored in hazardous short-term storage for a maximum period of 48-hours (2 days); 

168-hours (7 days); or 2,160-hours (90 days) at room temperature; 3.00-8.00C; or  0.00C, respectively [29, 

30]. Chlorine use is prioritized following Wang et al. [25] who stated that it has been able to inactivate the 

Covid-19 in a short-time because of its vulnerability. 

 
Figure 2. Infectious waste management in Indonesia during Covid-19 outbreak [29, 31, 32] 

 

Furthermore, figure 2 shows several flows for transportation and treatment depending on facility availability. 

For Covid-19 intensive care with a licensed incinerator, disinfected yellow bags can be transported 

immediately by a trolley to the hazardous treatment facility to incinerated and sterilized using an autoclave 

with a shredder at 850-1200C and 121-135C, respectively [29]. The residue is toxic bottom ash due to the 

fact that it might be contained in polychlorinated dibenzodioxins and heavy metals from combustion process 

[24], which must be immobilized in a permanently closed container or solidified or encapsulated, then placed 

on a licensed landfill [24, 29]. Infectious waste management in Bangladesh, China, India, Japan, Kenya, 

Malaysia, Mexico, Nepal, Saint Lucia, South Africa, Sri Lanka, and Thailand has been reported by Sangkham [7] 

and UNEP [24] are similar to those of flows in Indonesia, which mostly use incinerator as a destruction 

technology [28].  

If licensed landfill does not available, the residue is allowed for on-site disposal in a well-designed pit (fig. 3), 

following to the WHO [13]; UNEP [24]; and Directorate of Environmental Health [29] standard. On-site disposal 

is also permitted for infectious waste generated in areas without incinerator or autoclave facilities, but has 

been confirmed to be disinfected using chlorine. In addition, Covid-19 intensive care hospital without licensed 

incinerator should be collaborated with third party to transport and process labelled yellow bags by 

incineration or sterilization, then disposed it in licensed landfill. 

 
Figure 3. Construction for on-site disposal of infectious waste [29] 

 

Similar actions have been also prepared for infectious waste from self-isolation or quarantine place. The 

difference are masks, gloves, tissues, etc. those contaminated with nasal or mouth droplets were collected in a 
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trash bag or strong black bag for less than 6 hours prior to transported to the government central storage 

facility for processing [29, 31, 32]. Moreso, it must be ensured that waste transportation uses closed and 

sealed vehicle so as not to endanger public health [33].  

E. Management of Infectious Waste during Covid-19 Outbreaks from Household Activities in Indonesia  

The guidelines were composed by simply rules for disposable face mask waste management, in terms of 

segregation, disinfection, devastation, collection, then being managed as municipal solid waste (MSW) to be 

transported and disposed of in landfills. Segregation in the guidelines is intended not only for disposable face 

mask waste, but also other infectious waste generated from household activities such as gloves, sanitizer and 

disinfectant packaging.  Authorities in Malaysia, Thailand, Philippines, China, India, Kenya, and Sri Lanka are 

also enforcing segregation of household waste. It is necessary to minimize non-infectious waste from 

household activities during Covid-19 pandemic which has been proven by Italia that reduce 27.50% of paper, 

cardboard, glass, plastic packaging, and food scraps [9, 15]. As a comparison, households infectious waste 

management from other developing countries is also listed in Table 5.  

Sufficient guidelines do not guarantee public compliance. In Indonesia, it has been found that public 

adherence to segregated-collected disposable face mask waste in different container of 56.46% (fig. 4a) which 

indicates that nearly half of population has not. Waste mixing also occurs in Nigeria [34], Guyana [3], India [9], 

and Morocco [35] that could be enhanced the risk of contamination.  

Furthermore, additional rules for disinfection and devastation of disposable face mask waste were added into 

guideline to avoid scavenging that leads to unsafe recycling. These rules only found in Indonesia and India 

among other developing countries (see Table 5). Unfortunately, only 16.27% of people follow these rules while 

44.98% did not (Fig. 4b). Plastic bag is widely used as waste container (Fig. 4c), where UNEP [29] advised for 

using double bagged.  

Then, waste is managed like MSW where almost all population about 95.73% (fig. 4d) stated that waste 

container is placed in temporary shelters for residents and transported by waste workers to the sanitary 

landfill using sterilized vehicle [11]. In fact, most of waste workers in Indonesia are not equipped with 

appropriate PPE which causes work related illness as occurs in India where 40 people were confirmed Covid-19 

and 15 people died [4]. Another problem is the lack of sanitary landfills and inequality of the availability 

throughout Indonesia [36], which is also found in Nigeria and Guyana [3]. Along to the rapidly growth of MSW, 

the amount of waste landfilled is also escalated which has an impact on the significantly decreased of landfill 

area. Zand and Zeir [37] reported that it causes landfill capacity in Isfahan, Iran, decreased 3.60 times faster.  

Then, waste is managed like MSW where almost all population about 95.73% (fig. 4d) stated that waste 

container is placed in temporary shelters for residents and transported by waste workers to the sanitary 

landfill using sterilized vehicle [11]. In fact, most of waste workers in Indonesia are not equipped with 

appropriate PPE which causes work related illness as occurs in India where 40 people were confirmed Covid-19 

and 15 people died [4]. 
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Table 5. Face mask waste management in several development countries 

 
 

Another problem is the lack of sanitary landfills and inequality of the availability throughout Indonesia [36], 

which is also found in Nigeria and Guyana [3]. Along to the rapidly growth of MSW, the amount of waste 

landfilled is also escalated which has an impact on the significantly decreased of landfill area. Zand and Zeir 

[37] reported that it causes landfill capacity in Isfahan, Iran, decreased 3.60 times faster.  

On another point of view, Table 5 shows that several countries such as Malaysia, Thailand, China, Kenya, and 

Sri Lanka avoided unsafe scavenging and recycling by centralization of infectious waste management to ensure 

the appropriate mechanisms. The centralization is collecting infectious waste in sealed container, transporting, 

and treating it separately using incineration which follows UNEP [29] recommendation to avoid pollution by 

complying various disposal standards [9].  

Based on those results, it can be concluded that half of public in Indonesia has not managed infectious waste 

properly due to many people who do not know the guidelines which reach to 71.29%. It was poor, considering 

the amount of disposable face mask waste in Indonesia is 16.74-25.12 times greater than the medical waste 

from the Covid-19 intensive care hospital. Similar finding was also found in Romania [16]. It is due to the lack 

of infrastructure provided by the government and guidelines campaign to the public. Those problems 

commonly occurred in developing countries with difficulties in implementing sustainable waste management 

such as high investment costs (15; 33, 37]. 
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Indonesia Yes

Yes, using 

disinfectant/chlorine/ble

ach solution

Yes, by tearing and

cutting off the middle and

straps, respectively

Yes, in a plastic bag Yes Yes Yes Yes N/A N/A N/A [24]

Malaysia Yes No

No, but the mask is 

folded and rolled up to 

hide the mask 

contaminated side 

Yes, in a plastic bag. Yes Yes N/A N/A Yes Yes Yes [29, 38]

Thailand Yes No No
Yes, in a plastic bag labelled 

medical waste

Yes, using special 

vehicle with medical 

waste bin inside

N/A N/A Yes Yes N/A [7, 39]

Philippines Yes

Yes, using a mixture of 

bleach solution with 

fresh water.

No

Yes, in a plastic bag labelled 

biomedical waste or 

infectious waste for a 

maximum 72-hours period

Yes Yes Yes Yes N/A N/A N/A [40, 41]

China Yes No No Yes, in a plastic bag Yes
Yes, using special 

vehicle
N/A N/A Yes Yes N/A [7]

Bangladesh No No No No Yes Yes Yes Yes N/A N/A N/A [33]

India Yes
Yes, using bleach 

solution or NaOCl

Yes, by cutting of the 

straps

Yes, in a paper bag for a 

maximum 72-hours period

Yes, or burned/buried at 

the depth of 10 m from 

topsoil

Yes Yes Yes N/A N/A N/A [29, 42]

Iran No No No No N/A N/A Yes N/A N/A N/A N/A [43]

Kenya Yes Yes No
Yes, in a plastic bag for a 

maximum 72-hours period
N/A Yes N/A N/A Yes Yes - [44]

Sri Lanka Yes No No

Yes, in a leak-proof yellow 

plastic bag labelled special 

waste for less than 72 hours

Yes

Yes, the bag is 

disinfected when 

loaded on to vehicle 

N/A N/A Yes Yes N/A [29]

South 

Africa
N/A No No No Yes Yes Yes N/A N/A N/A N/A [29]

Nigeria No No No No Yes Yes Yes N/A N/A N/A N/A [3, 34]

Morocco No No No No Yes Yes Yes N/A N/A N/A N/A [35]

Developing 
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Figure 4. Management of disposable face mask from household activities 

 

F. The Challenges and Recommendation for Infectious Waste Management in Indonesia 

Inappropriate management practice causes many illegal dumps that subsequently leads to an increase of 

plastic debris which is 60-80% accumulated in the ocean [33, 45, 46]. Meanwhile, Sarkodie and Owusu [15] 

reported that there is a 3-fold increase in plastic waste disposal in UK and 4.20 times in Thailand. Plastic debris 

by disposable face mask waste disposal has been confirmed by Shammi and Tareq [33]; Lambert and Wagner 

[47] could affect microplastic pollution because it consists of various polymers such as polypropylene, 

polyurethane, polycarbonate, polyethylene, etc. It can be destructed or fragmented into smaller particle of < 5 

mm. Invasive pathogens can attach to microplastic, then potentially contributing to the spread of disease (Reid 

et al., 2019). Therefore, plastic debris by disposable face mask waste could be disrupting ecosystems, food 

chain and health through biomagnification process ([33, 48, 49]. 

Furthermore, incinerator that is recommended as infectious medical waste destruction technology is hard to 

use optimally in Indonesia and other developing countries. It is due to high operating costs and limited number 

of incinerators. UNEP [24] reported that only 20 Covid-19 intensive care hospitals have licensed incinerator in 

Indonesia with processing capacity of 54.00 tons/day [24]. Compared with the previous estimate, there were 

26.37 tons/day of untreated infectious medical waste. It can be submitted to the third parties who have 

licensed incinerator located in Java, Kalimantan, Sumatera, and Sulawesi Island for 7; 1; 1; and 1 company, 

respectively. Despite untreated waste was sent, rough third-party locations pose accessibility and 

transportation problem that might increase the risk of open burning and illegal dumping [33]. Limited 

incineration facility not only exist in Indonesia, but also in Bangladesh, India, Kenya, Malaysia, Mexico, Saint 

Lucia, South Africa, and Thailand each are 3; 225; 10; 12; 19; 20; 9; 87 operated unit [24, 33]. 

Incinerator also potentially caused cross-contamination by gas emission as by-products of incomplete 

combustion. It is inevitable that both of them contained by toxic compounds and significantly polluting the air, 

soil, and water if not managed soundly [15, 24]. UNEP [24] explained that gas emission containing particulate 

matter 2.50 and 10.00; polychlorinated dibenzodioxins, polychlorinated benzofuran, carbon monoxide, acid 

gasses (hydrogen chloride, sulfur dioxide, nitrogen oxides, carbon dioxide), various metals (cadmium, arsenic, 

chromium, copper, mercury, manganese, nickel, lead), and persistent organic pollutants in relatively high 

concentrations. Moreover, Johnke [50] stated that carbon dioxide concentration in incineration gas emission is 

at least 10 times higher than other combustion emissions. Johnke [50] also explained that 1.00 mg of 

incinerated MSW will release 0.70-1.20 mg of carbon dioxide contained in gas emissions that affect climate 

change. In case of Indonesia implementing incinerator as the main method for MSW elimination, it is 

estimated that all incinerators in 1 month must operate for a minimum 10 days period, following to the 

calculation of Prihartanto [31]. Thus, the effectiveness of incineration is not worth for serious pollution as its 

long-term impact threatens human health and environment. 

An approach to deal with the impact of infectious waste is implement cradle to grave as suggested by life cycle 

assessment. It is conducted by using biodegradable materials such as cassava starch as raw material for 
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disposable mask and glove production. These biodegradable wastes only need sterilization to remove its 

infectious characteristic and on-site burying (fig. 3) as final treatments. UNEP [29] supported steam-based 

sterilization using autoclave or microwave as alternative technologies. Autoclave is operated at 121-135C and 

30 of steam pressure during 30 minutes [29, 43] and takes approximately 30 m
2
 area [51]. Autoclave also 

needs to be upgraded to mobile treatment facilities for facilitated underserved areas in Indonesia [14, 33]. 

However, comprehensive mapping, planning, and monitoring with measurable targets are main requirements 

for long-term approach to implementing the alternatives above equipped with integrated monitoring system 

in Indonesia. Mapping the source of infectious waste from healthcare facilities and household activities are 

necessary to identify and observe the growth and composition of waste. Extensive campaigns about infectious 

waste management are also needed to improve public knowledge, awareness, and ability for waste 

segregation, minimization, devastation, collection, packaging and storage [5, 29, 35, 45]. It was suggested by 

41.15% of respondents to ensure and optimize the collection-transport schedule and treatment adjustment 

[16, 29] to optimize infectious waste reduction as implemented in Italy [15]. 

Therefore, the role of local authorities in supervision needs to be increased by adapting the existing national 

guidelines to a local scale, including education and sanctions. It means that the commitment of public, local-

national authorities, and third parties to engage, collaborate, and keep a priority in realizing consistent long-

term actions are also needed to achieve common goals in Indonesia and other developing countries. 

 

4. CONCLUSION 

There is undeniable that the large amount of infectious waste during Covid-19 outbreaks in Indonesia, that 

estimated at 80.37 tons/day and 1,345.99-2,018.98 tons/day for medical and disposable face mask, 

respectively, was caused by the huge number of Covid-19 patients and its symptoms, and also early protective 

measures. Infectious waste handling in Indonesia still not optimally managed, which also occurred in other 

developing countries which may be due to inadequate planning, lack of public knowledge and infectious waste 

facilities. It needs more focus and commitment from all parties to update, improve, and implement the 

infectious waste management guidelines responsibly, in terms of 1) source mapping; 2) plan an build an 

adequate integrated infectious waste management systems; 3) improve the technology to meet the 

requirements of based on cradle to grave principle, such as utilization of biodegradable plastics as raw material 

for PPE and mobile autoclave. Especially for infectious waste household activities, frequent campaigns and 

workshops are also needed to make the public familiar with guidelines and succeed waste minimization for 

infectious waste handling. Infectious waste from household activities not only come from disposable face 

mask, but also disinfectant and sanitizer packaging, therefore a further research is needed to complete the 

data about infectious waste composition in household waste. 

 

5. ACKNOWLEDGMENT 

The authors gratefully acknowledged to the Research and Public Service of Universitas Singaperbangsa 

Karawang for sponsor and financial support through UNSIKA priority grant (HIPKA). 

 

6. REFERENCES 

[1] MES El Keshky, SS Basyouni, and AM Al Sabban. Getting Through COVID-19: The Pandemic’s Impact on the 

Psychology of Sustainability, Quality of Life, and the Global Economy–A Systematic Review. Front. Physiol. 

2020, DOI: 10.3389/fpsyg.2020.585897. 

[2] G Kampt, D Todt, S Pfaender, E Steinmann. Persistence of Coronaviruses on Inanimate Surfaces and Their 

Inactivation with Biocidal Agents. Journal of Hospital Infection. 2020, DOI: 10.1016/j.jhin.2020.01.022. 

[3] TDT Oyedotun, OF Kasim, A Famewo, TD Oyedotun, Z Monnsammy, S Ally, D-M Renn-Moonsammy. Municipal 

Waste Management in the Era of COVID-19: Perceptions, Practices, and Potentials for Research in Developing 

Countries. Research in Globalization. 2020, DOI: 10.1016/j.resglo.2020.100033 

[4] S Ramteke and BL Sahu. Novel Coronavirus Disease 2019 (COVID-19) pandemic: Considerations for the 

Biomedical Waste Sector in India. Case Stud. Chem. Environ. Eng. 2020, DOI: 10.1016/j.cscee.2020.100029. 



 

73 Asian Journal of Social Science and Management Technology 

 

 

[5] T Rume and SMD Islam. Environmental Effects of COVID-19 Pandemic and Potential Strategies of Sustainability. 

Heliyon. 2020, DOI: 10.1016/j.heliyon.2020.e04965. 

[6] HA Abu-Qdais, MA Al-Ghazo, and EM Al-Ghazo. Statistical Analysis and Characteristics of Hospital Medical 

Waste under Novel Coronavirus Outbreak. Global J. Environ. Sci. Manage. 2020, DOI: 

10.22034/GJESM.2019.06.SI.03. 

[7] S Sangkham. Face Mask and Medical Waste Disposal during the Novel COVID-19 Pandemic in Asia. Case Stud. 

Chem. Environ. Eng. 2020 DOI: 10.1016/j.cscee.2020.100052. 

[8] J Shi and W Zheng. Coronavirus: China Struggling to Deal with Mountains of Medical Waste Created by 

Epidemic, Available at: www.scmp.com/news/china/society/article/3065049/coronaviruschina, accessed 

January 2020. 

[9] HB Sharma, KR Vanapalli, VRS Cheela, VP Ranjan, AK Jaglan, B Dubey, S Goel, J Bhattacharya. Challenges, 

Opportunities, and Innovations for Effective Solid Waste Management during and Post COVID-19 Pandemic. 

Resour. Conserv. Recycl. 2020: DOI: 10.1016/j.resconrec.2020.105052.  

[10] M Somani, AN Srivastava, SK Gummadivalli, A Sharma. Indirect Implications of COVID-19 Towards Sustainable 

Environment: An Investigation in Indian Context. Bioresour.  Technol. Rep. 2020, DOI: 

10.1016/j.biteb.2020.100491.  

[11] Asian Development Bank (ADB). Managing Infectious Medical Waste during the COVID-19 Pandemic, Available 

at: https://www.adb.org/publications/managing-medical-waste -covid19, accessed December 2020. 

[12] T Prasetiawan. Medical Waste Problems of Covid-19 in Indonesia (In Indonesian). Brief Information on Social 

Welfare: A Brief Study of Actual and Strategic Issues. Research Centre of Parliament of Indonesia. 2020: 9, 1-6. 

[13] World Health Organization (WHO). Safe Management of Wastes from Health-Care Activities: A Summary. 

World Health Organization, Geneva, 2017. 

[14] H Yu, X Sun, WD Solvang, X Zhao. Reverse Logistics Network Design for Effective Management of Medical 

Waste in Epidemic Outbreaks: Insights from the Coronavirus Disease 2019 (Covid-19) Outbreak in Wuhan 

China. Int. J. Environ. Res. Public Health. 2020, DOI: 10.3390/ijerph17051770.  

[15] SA Sarkodie and PA Owusu. Global Assessment of Environment, Health and Economic Impact of the Novel 

Coronavirus (COVID-19). Environment, Development, and Sustainability, 2020; 1-10, DOI: 10.1007/s10668-020-

00956-y.  

[16] F-C Mihai. Assessment of COVID-19 Waste Flows During the Emergency State in Romania and Related Public 

Health and Environmental Concerns. Int. J. Environ. Res. Public Health. 2020, DOI: 10.3390/ijerph17155439. 

[17] World Health Organization (WHO). Indonesia: WHO Coronavirus Disease (COVID19), Available at: 

https://covid19.who.int/region/searo/country/id, accessed January 2021. 

[18] S Kotz, CB Read, N Balakrishnan, B Vadakovic. Encyclopedia of Statistical Sciences. John Wiley & Sons, Inc., New 

Jersey, 2006. 

[19] (The Indonesian Covid-19 Task Force, 2021) 

[20] Directorate of Hazardous and Non-Hazardous Waste Assessment. Hazardous Waste Management Roadmap 

from Health Service Facilities (In Indonesian). Indonesian Ministry of Environment and Forestry, Jakarta, 2018. 

[21] M Minoglou, A Gerassimidou, and D Komilis. Healthcare Waste GenerationWorldwide and Its Dependence on 

Socio-Economic and Environmental Factors. Sustainability. 2017, DOI: 10.3390/su9020220. 

[22] Z-M Chen, J-F Fun, Q Shu, YH Chen, C-Z Hua, F-B Li, R Lin, L-F Tang, T-L Wang, W Wang, Y-S Wang, W-Z Xu, Z-H 

Yang, S Ye, TM Yuan, C-M Zhang, Y-Y Zhang. Diagnosis and Treatment Recommendations for Pediatric 

Respiratory Infection Caused by the 2019 Novel Coronavirus. World J. Pediatr. 2020, DOI: 10.1007/s12519-020-

00345-5. 

[23] European Centre for Disease Prevention and Control (ECDC). Infection Prevention and Control and 

Preparedness for Covid-19 in Healthcare Settings–Fifth Update. ECDC, Stockholm, 2020. 

[24] United Nations Environment Programme (UNEP). Waste Management during the Covid-19 Pandemic. Institute 

for Global Environment Strategies, Kenya. 2020. 

[25] J Wang, J Shen, D Ye, X Yan, Y Zhang, W Yang, X Li, J Wang, L Zhang, L Pan. Disinfection Technology of Hospital 

Wastes and Wastewater: Suggestions for Disinfection Strategy during Coronavirus Disease 2019 (Covid-19) 

Pandemic in China. Environ. Pollut. 2020, DOI: 10.1016/j.envpol.2020.114665 

[26] AA Chughtai, S Stelzer-Braid, W Rawlisnson, G Pontivivo, Q Wang, Y Pan, D Zhang, Y Zhang, L Li, R Maclntyre. 

Contamination by Respiratory Viruses on Outer Surface of Medical Masks Used by Hospital Healthcare 

Workers. BMC Infect. Dis. 2019, DOI: 10.1186/s12879-019-4109-x.  

https://doi.org/10.22034/GJESM.2019.06.SI.03
https://doi.org/10.1016/j.cscee.2020.100052
http://www.scmp.com/news/china/society/article/3065049/coronaviruschina
https://doi.org/10.1016/j.resconrec.2020.105052
https://doi.org/10.1016/j.biteb.2020.100491
https://www.adb.org/publications/managing-medical-waste%20-covid19
https://doi/org/10.3390/ijerph17051770
https://doi.org/10.3390/ijerph17155439
https://covid19.who.int/region/searo/country/id
https://doi.org/10.3390/su9020220
https://doi.org/10.1007/s12519-020-00345-5
https://doi.org/10.1007/s12519-020-00345-5
https://doi.org/10.1016/j.envpol.2020.114665


 

74 Asian Journal of Social Science and Management Technology 

 

 

[27] World Health Organization (WHO). Overview of Technologies for the Treatment of Infectious and Sharp Waste 

from Healthcare Facilities. World Health Organization, Geneva. 2019. 

[28] United Nations Environment Programme (UNEP). Practical guideline for the handling, storage and disposal of 

Covid-19 infected wastes, including personnel protective equipment. Institute for Global Environment 

Strategies, Kenya, 2020. 

[29] Directorate of Environmental Health. Waste Management Guidelines for Hospitals, Emergency Hospital and 

Health Centre for Covid-19 Handling (In Indonesian). Indonesian Ministry of Health, Jakarta, 2020. 

[30] Regulation of the Health Minister of the Republic of Indonesia No. 7. Hospital Environmental Health (In 

Indonesian). Jakarta, 2019. 

[31] Prihartanto, 2020;  

[32] RA Wardani and R Azizah. Management of Solid Medical Waste on One of the Covid-19 Referral Hospitals in 

Surabaya, East Java. Jurnal Kesehatan Lingkungan. 2020: 12(1), 38-44. 

[33] M Shammi and SM Tareq. Environmental Catastrophe of COVID-19: Disposal and Management of PPE in 

Bangladesh, Global Social Welfare. 2020, DOI: 10.1007/s40609-020-00195-z.  

[34] A Obioma, A Christian, and EP Chijioke. Poor Covid-19 Pandemic Waste Management Outcome in Nigeria: A 

Possible Potential Public Health Threat and Promoter of Community Transmission. Biomed. Res. Clin. Rev. 

2020, DOI: 10.31579/2692-9406/013.  

[35] O Ouhsine, A Ouigmane, E Layati, B Aba, RJ Isaifan, M Berkani. Impact of COVID-19 on the qualitative and 

quantitative aspect of household solid waste. Global J. Environ. Sci. Manage. 2020, DOI: 

10.22034/GJESM.2019.06.SI.05. 

[36] D Purningsih. HPSN 2019, Waste expertise: critical condition of landfills in Indonesia, Available at: 

https://www.greeners.co/berita/tpa-di-indonesia-dalam-keadaan-kritis/, accessed February 2021. 

[37] AD Zand and AV Heir. Emanating Challenges in Urban and Healthcare Waste Management in Isfahan, Iran after 

the Outbreak of COVID-19. Environ. Technol. 2021, DOI: 10.1080/09593330.2020.1866082. 

[38] BM Lingham. Hazard in Rubbish Bin, Available at: https://www.thestar.com.my/metro/metro-

news/2020/03/25/hazard-in-rubbish-bin, accessed February 2021. 

[39] K Thampanishvong and W Wibulpolprasert. Face Mask Crisis of Another Design, Available at: 

https://tdri.or.th/en/2020/05/face-mask-crisis-of-another-design/, accessed February2021. 

[40] GK Cabico. In the Philippines, Medical Waste Piles Up as COVID-19 Cases Rise, Available at: 

https://earthjournalism.net/stories/in-the-philippines-medical-waste-piles-up-as-covid-19-cases-rise, accessed 

February 2021. 

[41] Department of Environmental and Natural Resources (DENR). Improperly Discarded Face Mask Finds Its Way 

on the Shores of Manila Bay. Republic of Philippines, Available at: https://ncr.denr.gov.ph/index.php/news-

events/photo-releases/1389-improperly-discarded-face-mask-finds-its-way-on-the-shores-of-manila-bay, 

accessed February 2021. 

[42] DR Bandela. COVID-19: Here is What You Should do to Safely Dispose Your Used Mask, Available at: 

https://www.downtoearth.org.in/news/waste/covid-19-here-is-what-you-should-do-to-safely-dispose-your-

used-mask-71006, accessed February 2021. 

[43] AD Zand and AV Heir. Emerging Challenges in Urban Waste Management in Tehran, Iran during the COVID-19 

Pandemic, Resour. Conserv. Recycl. 2020, DOI: 10.1016/j.resconrec.2020.105051. 

[44] K Koome. How Kenya Plans to Safely Dispose of Waste During the Covid-19 Pandemic, Available at: 

https://www.rockefellerfoundation.org/blog/how-kenya-plans-to-safely-dispose-of-waste-during-the-covid-

19-pandemic/, accessed  February 2021. 

[45] OO Fadare and ED Okoffo. Covid-19 Face Masks: A Potential Source of Microplastic Fibers in the Environment, 

Sci. Total Environ. 2020, DOI: 10.1016/j.scitotenv.2020.140279. 

[46] CJ Moore. Synthetic Polymers in the Marine Environment: A Rapidly Increasing.      Environ. Res. 2008, DOI: 

10.1016/j.wasman.2014.09.018. 

[47] S Lambert and M Wagner. Microplastics are Contaminants of Emerging Concern in Freshwater Environments: 

An Overview. The Handbook of Environmental Chemistry: Freshwater Microplastics, 2018, DOI: 

10.1007/978-3-319-61615-5_1.  

[48] RE Engler. The Complex Interaction between Marine Debris and Toxic Chemicals in the Ocean. Environ. Sci. 

Technol. 2012, DOI: 10.1021/es3027105.  

https://doi.org/10.1007/s40609-020-00195-z
https://doi.org/10.31579/2692-9406/013
https://www.greeners.co/berita/tpa-di-indonesia-dalam-keadaan-kritis/
https://doi.org/10.1080/09593330.2020.1866082
https://www.thestar.com.my/metro/metro-news/2020/03/25/hazard-in-rubbish-bin
https://www.thestar.com.my/metro/metro-news/2020/03/25/hazard-in-rubbish-bin
https://tdri.or.th/en/2020/05/face-mask-crisis-of-another-design/
https://earthjournalism.net/stories/in-the-philippines-medical-waste-piles-up-as-covid-19-cases-rise
https://ncr.denr.gov.ph/index.php/news-events/photo-releases/1389-improperly-discarded-face-mask-finds-its-way-on-the-shores-of-manila-bay
https://ncr.denr.gov.ph/index.php/news-events/photo-releases/1389-improperly-discarded-face-mask-finds-its-way-on-the-shores-of-manila-bay
https://www.downtoearth.org.in/news/waste/covid-19-here-is-what-you-should-do-to-safely-dispose-your-used-mask-71006a
https://www.downtoearth.org.in/news/waste/covid-19-here-is-what-you-should-do-to-safely-dispose-your-used-mask-71006a
https://doi.org/10.1016/j.resconrec.2020.105051
https://www.rockefellerfoundation.org/blog/how-kenya-plans-to-safely-dispose-of-waste-during-the-covid-19-pandemic/
https://www.rockefellerfoundation.org/blog/how-kenya-plans-to-safely-dispose-of-waste-during-the-covid-19-pandemic/
https://doi.org/10.1016/j.scitotenv.2020.140279
https://doi.org/10.1016/j.wasman.2014.09.018
https://doi.org/10.1007/978-3-319-61615-5_1


 

75 Asian Journal of Social Science and Management Technology 

 

 

[49] FC Alam, E Sembiring, BS Muntalif, V Suendo. Microplastic Distribution in Surface Water and Sediment River 

around Slum and Industrial Area (Case Study: Ciwalengke River, Majalaya district, Indonesia). Chemosphere. 

2019, DOI: 10.1016/j.chemosphere.2019.02.188. 

[50] B Johnke. Emissions from Waste Incineration. Background Paper IPCC expert meetings on Good Practice 

Guidance and Uncertainty Management in National Greenhouse Gas Inventories. 2002, 455-468. 

[51] S Mulyadi. Covid 2019, Medical Waste, and Hazardous Solid Waste, Available at: 

https://www.amritaenviro.com/file/download/3739209newsletter%2036.iii.2020.pdf, accessed January 2021. 

 

 

 

 

INFO:- 

Corresponding Author: Gina Lova Sari, Department of Environmental Engineering, Faculty of Engineering, 

 Singaperbangsa Karawang, Indonesia. Universitas

How to cite this article: Gina Lova Sari, Infectious Waste Management as the Effects of Covid-19 Pandemic 

in Indonesia, Asian. Jour. Social. Scie. Mgmt. Tech. 3(2): 62-75, 2021. 

https://doi.org/10.1016/j.chemosphere.2019.02.188
https://www.amritaenviro.com/file/download/3739209newsletter%2036.iii.2020.pdf

