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Abstract 

Solid waste is global problem relating to environment, society and economics. 

Waste management is challenging issue as the quantity has been increasing with increase of 

population, urbanization and economic status. Some dozens of printed and online published 

books, journals, dissertations, website of agencies etc. were reviewed and by making outline 

and following guideline this article was prepared. It is found that the waste production 

varies from 0.25Kg to 1.38 Kg per capita per day in developing countries. In south South 

American countries it was recorded 1.07 Kg/capita/day, in Asian countries 0.4 to 1.62 

Kg/capita/day and in African region it was found 0.49 Kg/capita/day of waste production. 

The waste contains mostly biodegradable (50% to 80%). The collection system was very 

poor and from rural area only 10% to 20% waste and in urban area 44% to 90% of total 

produced waste was carried to collecting and management system. The common waste 

managements adopted in developing countries were open dumping, landfill site, 

composting, incineration and open burning etc. From 18% to 92% of waste were found to 

dumping. In east pacific region 46% and in American countries 68.5% of total waste was 

carried to landfill site. The use of incinerator is scarcely found. Only in few countries well 

managed composting plants could be observed. Some landfill sites and incinerating plants 

have generated electricity, biogas, brickets etc. Some pointed research gaps in this field are 

waste management and biodiversity, medicinal and hazardous waste management, 

vermicomposting etc. It can be recommended that for the waste management public 

awareness, participation of locals, application of reduction, reuse and recycling concept, 

waste management inside house premise, modernization and scientific management of solid 

wastes. Further researches are needed in different aspects of waste and management for the 

complete solution.  

Keywords: Biodegradable, composting, landfill site, municipal waste   

Introduction 

Solid waste management is global issue in terms of environmental contamination, 

social inclusion and economic sustainability (Gupta et al., 2015). Solid waste are those 

materials which are in solid form and we do not use at the mean time. On the other words 

any garbage or refuse, sludge from a wastewater treatment plant, houses, and other 

discarded material, resulting from industrial, commercial, mining, and agricultural 
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operations, residential areas and from community activities are collectively called solid 

wastes. Some researchers have claimed that solid waste is not limited to wastes which are 

physically in solid form but may be converted to other forms and can be used in multi 

purposes. 

The composition of solid waste varies greatly from place to place and it also 

depends on the community and human evolution and economic development and it changes 

significantly with time (Kumar et al., 2016). At the beginning of 20th century, the domestic 

waste consisted of  coal ash from open fires (Lewis, 2009). 

Waste refers to materials which are byproduct but not prime product. Solid waste 

may be hazardous and useless material with low liquid content. Municipal garbage, 

industrial and commercial waste, sewage sludge, wastes resulting from agricultural and 

animal husbandry operations and other connected activities, demolition wastes and mining 

residues are included in solid wastes. Not properly managed solid wastes may have severe 

impact on human health on one hand and there is poor type of practice of management, i.e., 

landfilling technology. So, the probable and relative effects on both public health and 

environmental safety of tradition and modern landfill technologies will be evaluated with 

respect to proposed alternative treatment technologies (Hammer, 2003). The solid waste has 

been increasing with rapid urbanization, improved living standards and changing 

consumption patterns (Rao, 1985). Solid waste is the unwanted or useless solid materials 

generated from combined residential, industrial and commercial activities in a given area 

(Sharma et al., 2014). 

The solid waste is a burning issue in the environment sector. The advanced countries 

have developed many technologies which process upon the waste and after refining produce 

many useful materials which fill the demand of human being who are throwing the waste. 

But in developing countries it is established as a big problem since they could not manage 

it. Some researchers claimed that solid waste is not limited to wastes which are physically in 

solid form. 

Solid waste management includes the collecting, treating, and disposing of solid 

material that is discarded because it has already given the service and now no longer useful 

in this form (Reddy, 2011). The Waste management comprises the activities and actions 

required to manage waste from its inception to its final disposal which is organized by the 

collection, transport, treatment and disposal of waste, along with monitoring and regulation 

of the waste management process and waste-related laws, technologies, economic 

mechanisms (UNSTAT, 2018). 

Waste management describes all types of waste, including industrial, biological, 

household, municipal, organic, biomedical, radioactive wastes and it can pose a threat to 

human health (IFC, 2014). A developing country can be categorized with a less developed 

industrial base and a low Human Development Index (HDI) relative to other countries 

(Sullivan and Sheffrin, 2003). The United Nations has formulated some ideas to identify the 

developing countries. But the World Bank has stopped using these terms in favor of others, 

such as based on gross national income per person (UNCTD, 2018). Developing countries 

are those which have low human development index, undeveloped industrial base, have low 

living standards and socially and economically they are trying their best and also the annual 

per capita income between US dollar 875 to 10725 (IGI, 2017). 
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There is the close relation between economic level of people and solid waste 

production. The researchers have found a positive correlation between household waste 

generation and monthly income of people and household size. On the other hand, a negative 

correlation was found between household waste generation and the education level of the 

household head. Due to the low economic status people developing countries may produce 

less amount of solid wastes but not managed wastes have been creating many 

environmental and health problems. There are about 145 developing countries facing 

similar problems relating to the solid wastes due to urbanization, economic activity and 

quality of life. These problems have been accelerating with the acceleration of population 

growth and waste generation (Kumar et al., 2019). The managements adopted in developing 

countries may differ than the advanced countries. Less economy may indicate poor 

management practices, lacking of technology and processing of wastes. Solid waste 

management is also an indicator of development and prosperity and it is important for 

health and hygiene. The general objective of the study is to assess the current situation of 

generation and management of solid waste in developing countries. The specific objectives 

are as follows:1.To search the current situation of solid waste generation in developing 

countries 2. To explore the various measures adopted for its management in the same 

countries. 

Materials and Methods 

To prepare this review article some literatures were studied. Some dozens of 

websites of agencies, books, printed and online journals were read thoroughly. From some 

important article searching engines like Google scholar, PubMed, Scopus, Joster, 

Science.gov etc. related articles were downloaded. By sorting them out, about 45 literatures 

were analyzed minutely. The literatures were organized, analyzed, evaluated, synthesized 

and summarized.  This research was based on qualitative analysis. Hence it is qualitative 

research. 

Results and Discussion 

Solid waste management (SWM) is one of the major environmental issues in cities 

of many developing countries. Urban population growth and economic development lead to 

increasing generation of municipal solid waste (MSW). Unmanaged disposal of medical 

wastes from hospitals and clinics also contribute to pollution and public health hazards in 

the localities. Therefore, SWM has become a major concern for the developing countries. 

Some keys of solid waste issues in developing countries were listed by intergovernmental 

preparatory meeting for CSD 19 in UNO head quarter. They were uncontrolled   population 

growth in urban centers, lack of legislation and policies for realistic, long-term planning, 

inadequate storage and limited collection, lack of proper disposal use of inappropriate 

technology and equipment, scavenging and insufficient knowledge of basic principles 

(Diaz, 2011). 

Waste generation  

  Since the population levels increasing, economy is booming and rapid urbanization 

the solid waste generation rate in developing countries has been increasing (Minghua et al., 

2009). A research work showed that the total annual production of wastes in major 360 

towns of India was estimated 68.8 million tons per year. The data pointed 50% increase in 

MSW generated within a decade since 2001.  Relying to the outcome of that research it 

would be about 160.5 million tons per year by 2041 (Annepu, 2012). Tanmoy Karak and 
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other two researchers overviewed the waste production globally. They after reviewing the 

literature found that in the average the developed countries generate 521.95–759.2 kg/ 

person/ year solid waste. The developing countries have the data of 109.5–525.6 Kg/ 

person/year (Karak, 2012). They also estimated that municipal solid waste generation 

globally exceeds 2 billion tons per year in the near future. In the context of Asian 

developing countries, the waste production was estimated after reviewing the previous 

works by Yeny and friends. According to them the waste production rate was found in 

between 0.4-1.62 kg/capita/day. They analyzed the composition also and mentioned 

occurrence of biodegradable organic waste in range of 42 to 80.2%. They reported the 

increasing trend of plastic waste (Yeni and Yullinh,  2012).  

According to the documents of World Bank the waste production rate has been 

increasing in Asian developing countries. It was estimated that 1.2 billion tons of municipal 

solid waste was generated in 2016 and by 2030 this figure is predicted to increase to 1.5 

billion tons and it would be continued and reached to 1.9 billion tons by 2050 (World Bank, 

2018). Today's population 7.7 billion with the existing increment rate will reach to 11.2 

billion by the end of this century (UN, 2019). Hence the waste production directly relates to 

the population increase. 

World Urbanization Prospects shows the number of urban people in developing Asia 

has increased tenfold since 1950, it was 246 million, has increased to 2.27 billion in 2018 

(UNDESA, 2019).  The larger developing country India produces about 133760 tonnes of 

municipal solid waste per day but not all collected to the management system (CPCB, 

2000). It can be calculated that the waste generation per capita in India ranges from 0.17 kg 

/day/person in small towns to 0.62 kg per person per day in large cities (Kumar et al., 2009). 

In the context of Nepal, a mountainous developing country, waste generation from the 

urban areas was about 3023 tons per day and the average per capita waste generation is 

0.223 kg/person/day. The waste contained 70% degradable and 25% recyclable (Adhikari 

and Thapa 2010). The developing countries generate lower levels of waste per capita and 

such wastes contain higher proportion of organic materials in which the percentage of 

biodegradable exceed 50% (UNEP, 2005). 

By reviewing the different sources like (Mbue et al., 2015) it can be plotted that the 

amount of waste generation in some developing countries as Buenos Aires, Argentina 1.15 

kg /capita/day, Mexico 1.38 kg /capita/day and Alexandria city, Egypt 1.2 kg/capita/day. 

Similarly, Hanoi, Vietnam 1.06, Tehran, Iran 0.88 Puerto Cabezas, Rabat, Morocco 0.76 

Nairobi, Kenya 0.72, Nicaragua Tashkent, Uzbekistan 0.55, Cameroon 0.54 Kg /capita/day. 

The average of these country was 1.07 Kg/capita/day. 

Another study has given an interesting data of waste production. According to that 

the Asian developing countries are mentioned here with their waste production rate. 

Bangladesh produces 0.25 kg/capita/day. Bhutan 0.54, China 0.80, India 0.28, Indonesia 

0.90, Nepal 0.35, Pakistan 0.84, Philippines 0.67, Sri Lanka 0.83, Thailand 1.10 and Turkey 

produces 0.60 Kg /capita/day wastes. The average was about 0.65 Kg/capita/day. Similarly, 

the American developing countries generate the waste nearly to the same as Asian. For 

examples: Costa Rica -0.50 kg/capita/day, Ecuador 0.50 Carmen de los 0.50 Nicaragua 0.48 

Masaya 0.40 Peru 0.47 Suriname 0.47 Kg/capita/day. Daily per capita waste generation in 

African developing countries was as following: Ethiopia 0.32 Kenya 0.50 Malawi 0.50 

South-Africa 0.65 Emfuleni 0.60 Tanzania 0.50 Zambia 0.37 Kg/capita/day (Gurrero et al., 

2013). The average of the waste production was 0.49 Kg/Capita/day. The maximum waste 

production was in South- Africa and minimum in Zambia among the African countries.  
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Waste management system 

Waste management is a challenging problem in developing countries. In the rural 

areas people throw the wastes in their agricultural field or make compost mixing with cow 

dung. They do not have any organized waste management system and rules. The Kitchen 

wastes are consumed by domesticated cattle. But the population and density of residential 

area are increasing in rural areas too. The agriculture and livestock farming both becoming 

more commercialize and professional. So in the future waste may be problem even in rural 

part.  A researcher Bolton advised that for the proper and scientific management of solid 

wastes in large cities and rural areas like particular geographical regions, many technical 

and social innovations might be required (Bolton et al., 2016). Comparatively to the rural 

area solid waste has been established as challenging issue in urban area. 

Depending upon the many circumstances the chip and best west management 

systems in developing countries are burning, dumping and filling the land field site. They 

are found in more unscientific ways. The waste management is neglected political issue. No 

leader shows the commitment for it. But politics inevitably play a large role in solid waste 

management systems. The functioning and governance of waste management systems are 

affected by the relationship between central and local governments and the role of party 

politics in local government administration (Schubeler, 1996). There is less allocation of 

budget for this purpose. Some researchers in different countries pointed out low budget in 

this sector. They found least budget for waste collection and management with respect to 

the per capita gross domestic product (GDP).  For example, it was 0.82% for the Region of 

Umbria and 1.2% for the West Bank (Maria et al., 2018). The waste management has two 

major parts: Collection and Disposal. 

Collection 

In the urban area there was lack of high technology and enough facility   so no all 

people come to access to basic household solid waste collection services. According to 

Tchobanoglous and Kreith,2002 most of their municipal solid waste management facilities 

were found irregular, insufficient, uncontrolled and unlined dumps and low-cost, 

unmanaged landfills, without leachate management system (Tchobanoglous and Kreith, 

2002). In this world in the year of 2015, more than two billion people were without access 

to such services (UNEP and ISWA, 2015). 

Most of the developing countries of Asia the waste collection rates were low, with 

only 44% of total production. In south Asia and pacific region, the collection rate was 71%. 

When they do not join to the collection service it is understood they dump the wastes 

haphazardly (World Bank, 2018).  But, some countries like India, their city areas revealed 

more positive result. There was a finding that about 70–80% of generated solid waste was 

collected for the scientific management. Among the collected waste only 9% was treated 

through composting and rest was disposed in uncontrolled open landfills (Talyan et al., 

2007). 

Some more literatures mentioned the problem in collection system. In Egypt, waste 

collection services covered less than 30% of urban and rural areas. It is clear that rest of the 

waste was not clearly managed. Okot-Okumu focused the research aiming to find the 

collection practice of wastes. According to that, mostly practiced collection system was 

door to door with vehicles (Okot-Okumu, 2012). Only 85% of total waste from urban and 

30% from rural area was collected to the disposal system in Latin American and Caribbean 
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region. In Middle East and North Africa 90 % of produced waste was collected in urban 

area and 74% from rural site. In Southeast East Asia and Pacific region 77% of total 

production is collected from urban and 45% from rural communities (World Bank, 2018). 

In Israel the management system was found better because the collection services cover 

almost all area of country (IMEP, 2010). 

Disposal practices 

Not only in collection but in the disposal practice also, there is not proper system 

and access of all people. Waste management in developing countries is found variety. Out 

of collected waste in East Asia and Pacific region 46% were carried to landfill, 18% directly 

to open dump, 24% burning or incineration, 9% of wastes were sent to recycling and only 

2% to composting. The data of American developing countries and Caribbean region were 

taken out. According to that, out of total collected wastes 68.5% were landfilled, 26.8% 

were dumped into uncontrolled sites, 4.5% recycled and less than 1% waste used 

composting (World Bank, 2018). If the wastes did not come to the organized management 

system, most of them go for burning.  comparatively to the town in rural areas burning 

practice was mostly common (Ferronato and Torretta, 2019). 

Dumping and Landfilling 

Some other study in the field of developing countries showed the disposal situations 

of solid waste. That showed that among the collected, 8% was sent to compost plant and the 

rest is sent to dump sites scattered in Jordon and surrounding countries which raised the 

high risk to public health and the environment (METAP, 2004). This situation can be 

generalized in countries of the regions like Syria, Palestinian, Jordon, south-east Asian, 

African and American countries. In Israel there was good availability of landfill sites, 15 

number in different parts of country. There were recycling plants also and about 23% of 

total generated waste were to be recycled (IMEP, 2010). In the Gulf Arab countries about 

25% of the generated solid waste was carried to compost plant (UAE-MoE, 2006). From the 

municipal areas waste was transported to the landfill site but the landfill site operated then 

were not so scientific and based on health standards. One study showed that out of the 

largest 50 landfill sites in the world, 17 presented in Asia, which were causing major health 

risks and environmental pollution due to the insufficient sanitation (Waste Atlas, 2014).  

India has adopted the represented disposal practices. Joshi and Ahmad listed out the 

practices which were open dumping, land filling, land filling to energy generating, thermal 

treatment, biological treatment like aerobic and anaerobic composting, vermi composting 

etc. (Joshi and Ahmad, 2016). 

It can be generalized after reviewing some literatures almost 65 to 80% of collected 

municipal solid waste was managed into landfills in developing nations. The waste if 

analyzed in landfill site about 40 to 70% organic content might be recorded. Hence it is the 

method of choice in developing nations because it is the lowest cost disposal option. Not 

only in developing countries but mostly developed and industrial nation also still using this 

method of waste management (Agamuthu, 2013). 

Landfill   represents the only affordable solution in developing countries. It can be 

modified and made effective management system by raising public awareness and 

improving social and economic situation (Lavagnolo, 2018). Adhikari by completing his 
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work suggested that the landfill site was in common in Nepal and other developing 

countries but it should be more scientific, professional and well managed (Adhikari, 2010). 

Incineration 

It is the best way of waste management specially for hazardous waste. But it not in 

practiced commonly. India had made three incinerator plants in Delhi.  In Timarpur-Okhla 

waste to Energy Plant was established in 1987. It was designed to incinerate 300 tons of 

municipal solid waste per day to generate 3.75 MW of electricity. Unfortunately, after an 

interval of time it was stopped. The plant ran for 21 days of trial operations before shutting 

down due to the poor quality of incoming waste. Gazipur Plant Projects the processing of 

1,300 tons per day of municipal waste generated in the Trans Yamuna area and produced 

electricity. The Narela-Bawana waste to energy plant consumed 4000 tones wastes daily 

and recycled the materials (Kumar, 2013). 

Composting 

Composting is also better method of waste management but it is also not much 

common because of various factors. One factor is less amount of pure biodegradable and 

next lacking of composting plants. One research work found that 14 of the investigated 

cities of India did not have composting practices but other 21 had been practicing the 

compost of organic wastes. Some people make compost, either at the household level, or by 

the private sector or municipality (Gurreo et al., 2013).  Composting, which is a traditional 

yet sustainable and environment friendly way of managing solid waste is being neglected in 

Nepal and Nepal like developing country. Composting even in individual(private) level was 

the best possible option of waste management and it will reduce even small amount of 

waste to be managed (Lohani, 2017).  In developing countries over 50 percent of an average 

city’s municipal solid waste could be composted. Composting is a relatively simple process, 

helps nature and highly compatible with other types of recycling. But such practice was 

found less in the countries. Composting is sustainable method of waste management with 

many advantages like production of bio-fertilizers, reduction of environmental pollution, 

income generation and low investment and operational cost. Hence it was recommended all 

the developing countries to apply composting (Taiwan, 2011). 

Another research regarding with the composting found that the maximum 

probability of composting but minimum public interest for this. The research emphasized 

that successful composting initiatives could arise from local capacity in developing 

countries but the lack of municipal integration and support it was vulnerable to external 

factors (Oberlin and Szanto, 2011). 

Conclusion 

This study aimed to explore the situation of solid waste generation and existing 

management practices in developing countries. This research article depended on the 

published literatures in different websites of agencies and it also based on qualitative 

analysis. 

The study showed that low income of family or nation -less waste generation. This 

study found that the waste production varies from 0.25Kg to 1.38 kg /capita/ day in 

developing countries. In south south American countries, it was recorded 1.07 

Kg/capita/day, in Asian countries 0.4 to 1.62 Kg/capita/day and in African region it was 
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found 0.49 Kg/capita/day. Globally only in developing countries 109.5 Kg to 525 

.6Kg/capita/year waste was produced in average. The volume of waste generation from 

whole nations has been found increasing. The waste contains mostly biodegradable (50 to 

80%). The collection system was very poor and from rural area only 10 to 20% waste 

comes in collecting system. In urban area the organized management system has been 

collecting 44 to 90% of total produced waste. 

The common waste managements adopted in developing countries were open 

dumping, landfill site, composting, and incineration and open burning etc. In the east pacific 

region about 46%  and in American countries 68.5% waste of total products is carried to 

landfill site. From 18 to 92% of waste were found to be dumping in open field or on the 

bank of river. The incineration is best tool for hazardous waste management but it is 

scarcely found. Since the waste contains higher proportion of organic matter it has high 

probability of composting. At least 50% of waste was compostable. In few countries, 

government has made composting plant but in the community level it is commonly found. 

Some landfill sites and incinerating plants have generated electricity, biogas, bricket etc. 

In this review some research gaps were also pointed out. Among them waste 

management and biodiversity, roles of microorganisms, nematodes, annelids in 

management and other higher classed animals, biological methods of waste management, 

public participation in waste management, medicinal and other hazardous waste 

management etc. It can be recommended to the stake holders from an individual to 

government that for the waste management public awareness, peoples participation, 

application of reduction, reuse and recycling concept, waste management inside house 

premise, modernization and scientific management of solid wastes. 
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