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Fueling Waste 
Management in 
developing Countries

While developed world dreams up ever more ingenious ways improve on 
our already well developed recycling and renewable energy infrastructure, it’s 
easy to forget the simply enormous challenges faced by many developing 
countries.

For developed countries, it’s about creating an ever more sustainable and 
circular economy. For developing countries, it’s about knowing how to take 
the next step when they’re struggling with only basic or ageing infrastruc-
ture – in some cases no permanent roads, no reliable power, no radio, TV or 
newspapers, no Wi-Fi and therefore no internet access. Coupled with environ-
mental pollution and its impact on the most vital commodity – drinking water 
– the contrast couldn’t be starker.

For many developing countries and their people, the keys to being able to 
make real progress along the road to development are having a robust power 
supply and a healthy environment and population. But in most cases they’re 
likely still to be dependent on dwindling reserves of environmentally damag-
ing fossil fuels which may be inadequate to provide the amounts of electricity 
they need for their growing populations. The reserves may not even under 
their own control.

And getting back to waste, developing countries face huge environmental 
and health risks if poorly managed landfill sites or uncontrolled burning are 
their only way of disposing of it. Drinking water can easily be polluted by 
heavy metals or hazardous substances. Dioxins can get into the food chain 
through uncontrolled emissions. Landfill gas can migrate and pose an explo-
sion risk to adjacent properties.

So how can our own well developed waste resource management industry 
apply what we’ve learned to help developing countries for our mutual benefit?

Small-scale technologies to recover energy from waste are probably the 
best place to start, given the challenges of collecting waste in areas where 
road access may be difficult. They would have to be quick and easy to install 
and commission, and need relatively little maintenance.

Coupled with the solar and wind projects that are starting to gain momen-
tum in emerging nations, this would enable development at a local level – vil-
lage by village.
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Editor
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Every year about 50 million tons of MSW is generated in In-
dia. Waste production is increasing by 5% per year due to ur-
ban growth, lifestyle and consumption changes. Current MSW 
management standards are far from satisfactory in India: large 
cities collect 70-90% of the MSW generated, whereas smaller 
cities collect less than 50%. Uncontrolled landfilling is practiced 
in most Indian cities, without any processing. 

More than 91% of collected MSW is landfilled on open lands 
and dumped, raising ma-jor environmental issues. Every year 
the open burning of MSW and landfill fires together release a 

lot of pollutants, requiring immediate intervention.

In response, the government of India framed the Municipal Sol-
id Waste Rules 2000, introducing new obligations for municipal 
authorities throughout the country, irrespective of size and pop-
ulation. This program introduced objectives and obligations for 
the better collection, segregation, transportation and suitable 
disposal of municipal waste, and for the elaboration of aware-
ness programs for segre-gating waste at source, to promote 
higher recycling rates. However, implementation remains slow, 
due to lack of communication with the general public, lack of fi-

solid waste management 
in indian Cities

CoMposiTion oF MUniCipAl solid WAsTe (%)

Waste generation in indian Cities decomposable and non-decomposable waste, 
and the waste is disposed at a communal dis-
posal center.

The collection of MSW is the responsibility 
of corporations/municipalities. The predomi-
nant system of collection in most of the cities 
is through communal bins placed at various 
points along the roads, and sometimes this 
leads to the creation of unauthorized open 
collection points. Efforts to organize house-
to-house collection have been started in many 
megacities now. It has been observed that 
many municipalities have employed private 
contractors for secondary transportation from 
the communal bins or collection points to the 
disposal sites. Others have employed NGOs 
and citizen’s committees to supervise segrega-
tion and collection from the generation source 
to collection points located at intermediate 
points between sources and dumpsites.

The current regulations (MSWM rules, 2000) 
are very stringent. Norms have been devel-
oped to ensure a proper MSWM system..

nancial resources, understaff-
ing, lack of adequate training, 
lack of accountability and 
lack of support by the states.

Storage of MSW at the source 
is substantially lacking in 
most of the Indian cities. The 
bins are common for both 

Implementation of solid waste management programs has remained slow, due 
to lack of public awareness, abysmal financial resources, understaffing, inade-
quate training, little accountability and support by the states.
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iT park goes self-reliant in 
waste management 

Technopark, one of the largest IT parks in the country which 
houses 40,000-50,000 employees and produces around 3 
tonnes of waste on a daily basis, is successfully managing the 
waste within its campus using an integrated waste manage-
ment system. Technopark will formally inaugurate the waste 
management system on Wednesday after a successful trial run 
for five months.

The integrated waste management system, launched with 
the support of Credai clean city movement, has biogas plants, 
bio bins, incinerator, plastic shredding unit, etc. to treat all types 
of wastes at the source level itself. “Food waste, which has more 
than 40% water content, will be treated in biogas plant and 
those below 40% water content will be treated in bio bins. The 
bio bins will turn waste into fertilizer in almost 16 days using ac-
celerated decaying by spraying bio culture. The incinerator will 
burn napkins, diapers, used tissue, etc. The highly modernized 
incinerator emits pollution-free white smoke. The biogas plant 
has a capacity to treat 2 tonnes of waste a day and a bio bin has 
a capacity of one tonne. That a total 3 tonnes of waste produced 
per day could be handled here itself. A vegetable garden has 
also been grown around the plant,” he said.

World Bank sees global 
garbage crisis

The world’s city dwellers are fast producing more and more 
trash in a “looming crisis” that will pose huge financial and en-
vironmental burdens, the World Bank is warning.

Developing country cities, already coping with burgeoning 
populations, scarce financial resources, and limited capacity 
to manage environmental issues, are facing a sharp rise in the 
amount and costs of garbage that they will be required to deal 
with by 2025.

Urban specialists said the growing pile of trash from urban 
dwellers is as daunting as global warming and the costs will be 
especially high in poor countries, mainly in Africa.

In a report on “a relatively silent problem that is growing 
daily,” the World Bank estimated city dwellers will generate a 
waste pile of 2.2 billion tonnes a year by 2025, up 70 percent 
from today’s level of 1.3 billion tonnes.

3 billion people worldwide 
lack access to controlled 
waste disposal facilities 
The United Nations has done the math on the scope of the 
worldwide waste situation as part of its study “Global Waste 
Management Outlook”. Between 7 and 10 billion tonnes of 
urban waste are produced each year, while 3 billion people 
worldwide lack access to controlled waste disposal facilities, 
according to the UN. Fuelled by population growth, urbaniza-
tion and rising consumption, the volumes of waste are likely to 
even double in lower-income African and Asian cities by 2030, 
warns the study, presented by the United Nations Environment 
Programme (UNEP) and the International Solid Waste Associ-
ation (ISWA) in Antwerp, Belgium this week.
The implementation of holistic waste management could save 
hundreds of billions USD and reduce greenhouse gas emis-
sions by up to 20 per cent annually, according to the study. The 
study calls for states to shift their focus towards waste as an eco-
nomic resource, and towards the circular “reduce-reuse-recycle” 
approach to the lifecycle of materials. 
The goal of the study prepared jointly by UNEP and ISWA is 
not only to map the daunting scale of global waste production, 
but also to offer practical examples of how countries can bring 
their mounting waste arising under control by moving to a 
broader concept of resource management.

No quick fixes for solid 
waste crisis
The developing world’s population, economy, and consump-
tion are growing, and that means more and more solid waste. 
A complex and multi-dimensional approach - taking into ac-
count the environment, socio-cultural practices, legal issues 
and economics - is needed to solve these challenges of waste 
management.
“I always say when I go to cities, if somebody comes with a mag-
ical solution for the waste management situation of the city, be 
scared about it,” said Lilliana Abarca-Guerrero of the Costa Rica 
Institute of Technology and Eindhoven University of Technolo-
gy in the Netherlands. “There are no magical solutions or quick 
fixes in waste management. There are paths to follow for the 
prevention, reduction, reuse, recycle and safe disposal of waste.”
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Cities produce up to  
10 Billion Tonnes of 
Waste each Year: Un 

Inadequate waste management has become a 
major public health, economic and environmental 
problem, with 7-10 billion tonnes of urban waste 
produced each year and 3 billion people worldwide 
lacking access to controlled waste disposal facilities.

Fuelled by population growth, urbanization 
and rising consumption, the volumes of waste 
are likely to even double in lower-income African 
and Asian cities by 2030, warns the Global Waste 
Management Outlook - launched by the United 
Nations Environment Programme (UNEP) and 
the International Solid Waste Association (ISWA) 
today.

UNEP Executive Director Achim Steiner said, 
“An urgent response to the world’s mounting 
waste problem is not only a public health and 
environmental necessity, but also a sound 
economic investment. Inaction is costing countries 
5-10 times more than investments in proper waste 
management. A greater commitment by nations 
to systematically apply the 3 R’s - Reduce, Reuse, 
Recycle - can transform the problem of waste into a 
resource for our economies. 

Dr. Oyun Sanjaasuren, President of the United 
Nations Environment Assembly (UNEA) said: 
“Collectively we have the technological capacity to 
solve the global waste problem. Despite of this, a 
staggering 3 billion people worldwide lack access 
to controlled waste disposal, with the result that 
wastes litter our streets with grave environmental 
and health consequences.

“This situation can be changed only if countries 
enforce proactive policies and sound institutions 
that encourage waste minimization and recycling” 
she added. “Major producers should also be more 
involved in managing the entire lifecycle of their 
products. International cooperation will be vital in 
preventing developing countries from becoming 
dumping ground for hazardous materials.”

E-waste mounting in 
developing countries
MThe United National Environment Program (UNEP) says 
developing countries like China and India risk serious con-
sequences to the environment and human health unless they 
institute proper e-waste collection and recycling programs.
The report predicts that by 2020, e-waste from mobile phones 
in China will be about seven times greater than what it was in 
2007, and waste from old computers will be up to five times 
greater.
The growth in India will be even higher, the report suggests, 
with e-waste from mobile phones in 2020 being 18 times 
greater than in 2007, and e-waste from computers six times 
greater.

Schoolgirls respond 
to Modi’s Swachch 
Bharat with Sellixo app

As part of Teacher’s Day celebrations today, Prime Min-
ister Narendra Modi interacted with five teenage girls from 
Bangalore’s New Horizon Public School. These innovative 

teenagers recently won the Technovation Challenge in San 
Francisco for Sellixo, a waste management app. Technovation 
is a global entrepreneurship program for young women in 
technology. They said their inspiration was Modi’s Swachh 
Bharat initiative. Here’s a closer look at the idea behind Sell-
ixo and the app itself.

Besides the OLXs and Quikrs for mobiles, cars, watches, 
etc, India has raddiwallahs (dry waste collectors) for old news-
papers, plastic and metal. But, despite the fact that India has 
a flourishing trade built around waste material collection, re-
cycling, extraction of metals from waste, a large metro like 
Mumbai alone generates more than 7500 metric tonnes of 
waste every day. Scientific disposal of that waste is still a con-
cept that’s more fiction than reality and there’s no more space 
for dumping grounds near large cities.
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uman activities create waste, and it is the way these 
wastes are handled, stored, collected and disposed of, 
which can pose risks to the environment and to public 

health. In urban areas, especially in the rapid urbanizing 
cities of the developing world, problems and issues of 
Municipal Solid Waste Management (MSWM) are of 
immediate importance. This has been acknowledged by most 
governments, however rapid population growth overwhelms 
the capacity of most municipal authorities to provide even the 
most basic services. Typically one to two thirds of the solid 
waste generated is not collected. Furthermore, even collected 
waste is often disposed of in uncontrolled dumpsites and/or 
burnt, polluting water resources and air. 

 There are sometimes situations in which the difficulty 
experienced by urban managers in planning and directing 
concrete projects in a cost-effective way may overshadow 
the need for technical solutions to MSWM problems. In 
other cases, there is a tendency for MSWM decisions to be 
made without sufficient planning, to take into account only 
some aspects of a situation, to be based on a short-term 
view of the situation, or to be influenced by the interests of 
political elites. Adequate municipal solid waste management 
is much more than a technological issue it always also 
involves institutional, social, legal, and financial aspects and 

involves coordinating and managing a large workforce and 
collaborating with many involved stakeholders as well as the 
general public. The preparation and management of a good 
solid waste management system needs inputs from a range 
of disciplines, and careful consideration of local conditions.

Challenges in solid Waste Management 
In Municipal Solid Waste Management (MSWM) of 
developing countries typical problem areas can be identified. 
These can be described as: 1) inadequate service coverage and 
operational inefficiencies of services, 2) limited utilization of 
recycling activities, 3) inadequate landfill disposal, and 4) 
inadequate management of hazardous and healthcare waste.
Service Coverage for Waste Collection 
Municipal solid waste collection schemes of cities in the 
developing world generally serve only a limited part of the 
urban population. The people remaining without waste 
collection services are usually the low-income population 
living in periurban areas. One of the main reasons is the 
lack of financial resources to cope with the increasing 
amount of generated waste produced by the rapid growing 
cities. Operational inefficiencies of SW services operated 
by municipalities can be due to inefficient institutional 
structures, inefficient organizational procedures, or deficient 
management capacity of the institutions involved as well as 

Waste Menace in developing countries

Integration 
is the key

H
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the use of inappropriate technologies. 

With regard to the technical system, often the “conventional” 
collection approach, as developed and used in the 
industrialized countries, is applied in developing countries. 
The used vehicles are sophisticated, expensive and difficult 
to operate and maintain, thereby often inadequate for the 
conditions in developing countries. After a short time of 
operation usually only a small part of the vehicle fleet remains 
in operation.

resource recovery and recycling 

Recycling inorganic materials from municipal solid waste is 
often well developed by the activities of the informal sector 
although such activities are seldom recognised, supported, 
or promoted by the municipal authorities. Some key factors 
that affect the potential for resource recovery are the cost of 
the separated material, its purity, its quantity and its location. 
Reuse of organic waste material, often contributing to more 
than 50% of the total waste amount, is still fairly limited 
but often has great recovery potential. It reduces costs of 
the disposal facilities, prolongs the sites life span, and also 
reduces the environmental impact of disposal sites as the 
organics are largely to blame for the polluting leachate and 

methane problems. This is one of the reasons why solid waste 
managers in many parts of the world are now exploring ways 
to reduce the flow of biodegradable materials to landfills.

disposal
Most of the municipal solid waste (MSW) in developing 
countries is dumped on land in a more or less uncontrolled 
manner. These dumps make very uneconomical use of the 
available space, allow free access to waste pickers, ani-mals 
and flies and often produce unpleasant and hazardous smoke 
from slow-burning fires.

The present disposal situation is expected to deteriorate 
even more as with rapid urbanization settlements and 
housing  estates now increasingly encircle the existing 
dumps and the environmental degradation associated with 
these dumps directly affect the population. Waste disposal 
sites are therefore also subject to growing opposition 
and it is becoming increasingly difficult to find new sites 
which find public approval and which are located at a rea-
sonable distance from the collection area. Siting landfills 
at greater distances to the central collection areas implies 
higher transfer costs as well as additional investments in 
the infrastructure of roads hence intensifying the financial 
problems of the responsible authorities. In addition to all 
this, an increase in service coverage will even aggravate the 
disposal problem if the amount of waste cannot be reduced 
by waste recovery.
Other reasons for inadequate disposal are the mostly 
inappropriate guidelines for siting, design and operation 
of new landfills as well as missing recommendations for 
possible upgrading options of existing open dumps.

Healthcare Wastes from Hospitals and Hazardous Wastes

Healthcare wastes are generated as a result of activities related 
to the practice of medicine and sales of pharmaceuticals. 
Some of the health-care wastes coming from any particular 
hospital or institution are similar in nature to domestic solid 
wastes, and may be called “general health-care wastes”. The 
remaining wastes pose seri-ous health hazards because of 
their physical, chemical or biological nature, and so are 
known as “hazardous healthcare wastes”. For treatment of 
hazardous healthcare wastes many strategies rely solely on 
the provision of incinerators or other treatment technologies. 
Such a strategy has several weaknesses as often the hospitals 
and healthcare facilities are not able to afford the operating 
costs of the plant. Thus plants are left unused or not repaired 
when they break down. Further, many of the risks occur 
before the waste gets to this final stage, and therefore they 
are not reduced by the provision of treatment equipment. The 
key to improving healthcare waste management is to provide 
better methods of storage and to train the staff to adopt safer 
working practices and segregate as hazardous healthcare 
wastes from general healthcare wastes. 

Factors influencing solid Waste Management in developing 
Countries 

There are many factors that vary from place to place and that 

The exponential 
growth of waste calls 
for a practice change. 
sustainable waste 
management means 
reducing the volume of 
waste at source,  
improving sorting, and 
increasing recycling 
and waste recovery in 
the form of energy or 
compost.
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must be considered in the design of a solid waste management 
system. Amongst them are: 

Waste amount and composition 
Typically, domestic waste from industrialised countries has a 
high content of packaging made of paper, plastic, glass and 
metal, and so the waste has a low density. In many developing 
countries wastes contain large amounts of inerts such as sand, 
ash, dust and stones and high moisture levels because of the 
high usage of fresh fruit and vegetables. These factors make 
the waste very dense (high weight per unit volume). The 
consequences of this high density are that vehicles and systems 
that operate well with low-density wastes in industrialised 
countries are not suitable or reliable when the wastes are 
heavy. The combination of the extra weight, the abrasiveness 
of the sand and the corrosiveness caused by the water content, 
can cause very rapid deterioration of equipment. If the waste 
contains a high proportion of moisture, or is mostly inert 
material, it is not suitable for incineration, and so this treatment 
option is ruled out. Recycling or salvaging operations often 
reduce the proportion of combustible paper and plastic in 
waste before it reaches the treatment stage.

Access to waste for collection 

Many sources of waste might only be reached by roads or alleys 

which may be inaccessible to certain methods of transport 
because of their width, slope, congestion or surface. This is 
especially critical in unplanned settlements such as slums 
or low-income areas and thus largely affects the selection of 
equipment.

Awareness and attitudes 

Public awareness and attitudes to waste can affect the whole 
solid waste management sys-tem. All steps in solid waste 
management starting from household waste storage, to waste 
segregation, recycling, collection frequency, the amount of 
littering, the willingness to pay for waste management services, 
the opposition to the siting of waste treatment and disposal 
facilities, all depend on public awareness and participation. 
Thus this is also a crucial issue which determines the success 
or failure of a solid waste management system.

institutions and legislation 
Institutional issues include the current and in-tended 
legislation and the extent to which it is enforced. Standards 
and restrictions may limit the technology options that can be 
considered. The policy of government regarding the role of the 
private sector (formal and informal) should also be taken into 
account. The strength and concerns of trade unions can also 
have an important influence on what can be done.
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TNowhere else in Pakistan is the urban rot more pronounced 
than in the waste-littered streets. Apart from being an 
eyesore, ill-managed solid waste in Pakistan is one of the 
primary causes of health and environmental problems, 
which costs the state and individual households hundreds of 
millions of rupees in healthcare costs and lost productivity.

Household solid waste management (SWM) is an important 
concern for urban Pakistan where it remains largely 
unmanaged. According to the National Conservation 
Strategy, Pakistan generates an estimated 48,000 tonnes 
of solid waste per day of which almost 20,000 tonnes is 
generated in urban areas. Often solid waste is left to litter or 
decompose on streets and empty lots. Even when municipal 
authorities collect household solid waste, it is incinerated in 
open lots; a practice not consistent with sustainable waste 
management principles. 

While solid waste directorates do exist in most large urban 
centres, the service offered by such directorates is irregular, 
inefficient, and inadequate. Moreover, the final disposal of 
solid waste by these authorities involves either dumping the 
waste in nonengineered landfills or is burnt, which further 
pollutes the environment. The household solid waste 
generation rate in Pakistan has been reported around 0.5 to 
0.7 kg per capita per day, which is comparable to the rates 
reported for other developing countries. Even with relatively 

low per capita waste generation rate, 
managing solid waste in Pakistan 
remains a formidable challenge. For 
instance, the municipal authorities 
in Karachi, the largest city in 
Pakistan, reportedly recover only 
50% of the 7,000 tonnes of solid 
waste generated every day.

Traditionally, both formal and 
informal sectors have been involved 
in solid waste collection in Pakistan. 
The municipal authorities comprise 
the formal sector where the tradition 
has been to collect waste from the 
city and dump it in non-engineered 
landfills, which are essentially 
large open lots. The informal 
sector has two components: the 
small entrepreneurs who purchase 

recyclables directly from the households and the scavengers 
(informal sector) comprising mostly street children who 
sort through the formal and informal waste dumping sites 
scattered throughout the city to recover any recyclables, 
which they later sell to other intermediaries who in turn 
sell recyclables to the industry. Other small-scale efforts 
included a market for recyclables where households would 
sell their recyclable waste. One such project in Karachi, 
known as the Safai Kamal Bank, operated under the slogan, 
garbage is gold. Another similar initiative in Karachi 
converted the vegetable refuse into three organic products.

In the absence of proper solid waste collection services, 
households are more inclined to dispose of household 
solid waste by dumping it in open lots or on government 
land. Even in the high income neighbourhoods, where local 
government provided solid waste collection services, the 
practice of dumping waste in open lots was common. This 
suggests that issues related with solid waste collection are 
common across all income strata. Most solid waste disposed 
by households in Pakistan does not contain any recyclable 
materials. The recyclables are often sold to street hawkers. 
There are, however, unique traits that distinguish low-
income households from high income ones, whereas low-
income households sell recyclables to hawkers. However, 
high income households donate recyclables to domestic 
help, who in turn sell those to hawkers.

Household Waste Management 
in Urban pakistan
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China is one of the fastest growing countries in the world 
and has, as a result, a growing waste management problem. 
Also, due to a lower heating value (LHV) of the MSW, 
China engaged itself in developing a new technology, more 
specifically a Circulating Fluidised Bed especially adapted 
to their waste. With 17% of its MSW being processed in 
WtE facilities it is clear that China is doing a better job 
than the US But they still have a long way to go. Also here 
the majority of waste is still being landfilled.

China has experienced a high growth rate in economic 
development and urbanisation indicating a steady rise 
in material consumption of modern life style and ever 
growing Municipal Solid Waste (MSW) generation. 

Solid waste management (SWM) is a major public health 
and environmental concern in urban areas of many 
developing countries. Nairobi’s solid waste situation, 
which could be taken to generally represent Kenya’s status, 
is largely characterized by low coverage of solid waste 
collection, pollution from uncontrolled dumping of waste, 
inefficient public services, unregulated and uncoordinated 
private sector and lack of key solid waste management 
infrastructure.
Composition of waste is determined by various factors 
which include population, level of income, sources, social 
behavior, climate, industrial production and the market 
for waste materials. The current municipal solid waste 
generated on daily basis in Nairobi is 4,016 tonnes.
The evolving trend of Nairobi’s solid waste composition 
shows a decrease in organic waste and increase in paper 
contents over the years. This can be attributed to the 
changing lifestyle of the Nairobi residents of packaged 
goods consumption. ‘Other’ waste content which includes 
textiles, wood and ash seems to be increasing over the 
years due to population increase and the increased rate of 
urbanization.
The collection rate of MSW in Nairobi City is as low as 
33% which leaves about 2,690 tonnes uncollected. The 
total solid waste reuse and recycling in the city is about 
100-150tons/day which is approximately equivalent to 
3.7% of total waste generated. With the assumption that 

collection of recyclables/reusables happens before final 
collection, uncollected waste reduces to 2,540 tonnes 
per day. This could be assumed to be largely disposed-
off in inappropriate ways such as burning and illegal/
indiscriminate dumping either by collectors or due to non-
collection.
At the local level, Nairobi City Council (NCC) is the body 
that has the primary responsibility for the provision and 
regulation of SWM services to the city of Nairobi. NCC 
delivers its SWM services through the Department of 
Environment (DoE) under the cleansing section, one of 
its three units. Until the mid 1970s, the cleansing section 
collected over 90% of the waste. As years went by, there was 
a decrease in the number of waste collection vehicles due 
to lack of appropriate maintenance. On the other hand, the 
expansion of industrial and commercial sectors resulted 
in increased urban migration, improved standard of living 
and technological advancement which in turn led to 
increased waste generation. In mid 1980s, NCC collected 
only 20% of the municipality’s solid waste, leaving about 
290,000 tonnes of solid waste at the Dandora open 
dumpsite, located about 7.5Km from the city centre.
The collection rate of MSW in Nairobi City is as low as 
33% which leaves about 2,690 tonnes uncollected. The total 
solid waste reuse and recycling in the city is about 100-
150tons/day which is approximately equivalent to 3.7% of 
total waste generated. With the assumption that collection 

WAsTe To 
energY in 
CHinA

sWM: A Case of Kenya
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of recyclables/reusable happens before final collection, 
uncollected waste reduces to 2,540 tonnes per day. This could 
be assumed to be largely disposed-off in inappropriate ways 
such as burning and illegal/indiscriminate dumping either 
by collectors or due to non-collection.
Solid waste management (SWM) is a major public health and 
environmental concern in urban areas of many developing 
countries. Nairobi’s solid waste situation, which could 
be taken to generally represent Kenya’s status, is largely 
characterized by low coverage of solid waste collection, 
pollution from uncontrolled dumping of waste, inefficient 
public services, unregulated and uncoordinated private 
sector and lack of key solid waste management infrastructure.
Composition of waste is determined by various factors which 
include population, level of income, sources, social behavior, 
climate, industrial production and the market for waste 
materials. The current municipal solid waste generated on 
daily basis in Nairobi is 4,016 tonnes.
The evolving trend of Nairobi’s solid waste composition 
shows a decrease in organic waste and increase in paper 
contents over the years. This can be attributed to the 
changing lifestyle of the Nairobi residents of packaged goods 
consumption. ‘Other’ waste content which includes textiles, 
wood and ash seems to be increasing over the years due to 
population increase and the increased rate of urbanization.
The collection rate of MSW in Nairobi City is as low as 
33% which leaves about 2,690 tonnes uncollected. The total 
solid waste reuse and recycling in the city is about 100-
150tons/day which is approximately equivalent to 3.7% of 
total waste generated. With the assumption that collection 
of recyclables/reusables happens before final collection, 

uncollected waste reduces to 2,540 tonnes per day. This could 
be assumed to be largely disposed-off in inappropriate ways 
such as burning and illegal/indiscriminate dumping either 
by collectors or due to non-collection.
At the local level, Nairobi City Council (NCC) is the body 
that has the primary responsibility for the provision and 
regulation of SWM services to the city of Nairobi. NCC 
delivers its SWM services through the Department of 
Environment (DoE) under the cleansing section, one of 
its three units. Until the mid 1970s, the cleansing section 
collected over 90% of the waste. As years went by, there was 
a decrease in the number of waste collection vehicles due 
to lack of appropriate maintenance. On the other hand, the 
expansion of industrial and commercial sectors resulted in 
increased urban migration, improved standard of living and 
technological advancement which in turn led to increased 
waste generation. In mid 1980s, NCC collected only 20% of 
the municipality’s solid waste, leaving about 290,000 tonnes 
of solid waste at the Dandora open dumpsite, located about 
7.5Km from the city centre.
The collection rate of MSW in Nairobi City is as low as 
33% which leaves about 2,690 tonnes uncollected. The total 
solid waste reuse and recycling in the city is about 100-
150tons/day which is approximately equivalent to 3.7% of 
total waste generated. With the assumption that collection 
of recyclables/reusable happens before final collection, 
uncollected waste reduces to 2,540 tonnes per day. This could 
be assumed to be largely disposed-off in inappropriate ways 
such as burning and illegal/indiscriminate dumping either 
by collectors or due to non-collection.

A 2012 World Bank report estimated that by 2025, more than 
40% of the world’s MSW would be generated in East Asia and 
the Pacific region in China, more than 180 million tonnes of 
MSW are collected from urban cities. Similarly to most low 
to medium income countries, the common practice of MSW 
disposal in China is by landfilling, either in sanitary landfills 
or open dumping sites. Since the mid 1990s however, China 
has clearly become a major player in the implementation 
of Waste-to-Energy. Combustion on a moving grate with 
energy recovery is the most commonly used Waste-to-
Energy (WtE) technology for reducing the volume of waste 
by nearly 90% and the need of land for landfilling. 

Moreover, incineration plants equipped with boiler and 
steam turbine recover the hydrocarbon energy as electricity 
or steam for district heating. Ferrous or non-ferrous material 
recovery from the incineration of solid wastes is also 
proved to be feasible. An estimated 15% of the total amount 
of MSW generated in the country (23 million tonnes of 
MSW) is processed in over 100 WTE facilities. China is 
also an exception to the general rule that nations with 
relatively low GDP per capita have a less pronounced MSW 
system. Developing countries typically rely exclusively on 
landfilling, but China clearly seems to have been stepping 
away from this method and is advancing more sustainable 
MSW management systems.
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