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SOLID WASTE MANAGEMENT
IN THE WORLD’S CITIES



FOREWORD

Regardless of the context, managing solid waste is one of biggest challenges of the urban areas of all
sizes, from mega-cities to the small towns and large villages, which are home to the majority of
humankind. It is almost always in the top five of the most challenging problems for city managers. It is
somewhat strange that it receives so little attention compared to other urban management issues. The
quality of waste management services is a good indicator of a city’s governance. The way in which
waste is produced and discarded gives us a key insight into how people live. In fact if a city is dirty, the
local administration may be considered ineffective or its residents may be accused of littering.
Available data show that cities spend a substantial proportion of their available recurrent budget on
solid waste management, yet waste collection rates for cities in low- and middle-income countries
range from a low of 10 per cent in peri-urban areas to a high of 90 per cent in commercial city centres.

Many developing and transitional country cities have active informal sector recycling, reuse and
repair systems, which are achieving recycling rates comparable to those in the West, at no cost to the
formal waste management sector. Not only does the informal recycling sector provide livelihoods to
huge numbers of the urban poor, but they may save the city as m'uch as 15 to 20 per cent of its waste
management budget by reducing the amount of waste that would otherwise have to be collected and
disposed of by the city. This form of inclusion in solid waste management shows how spectacular
results can be achieved where the involvement of the informal sector is promoted.

The struggle for achieving the Millennium Development Goal and related targets for water and
sanitation is being waged in our cities, towns and villages where solid wastes are generated. It is at
this level that policy initiatives on solid waste management become operational reality and an
eminently political affair: conflicts have to be resolved and consensus found among competing interests
and parties.

This publication, Solid Waste Management in the World Cities, is the third edition in UN-HABITAT's
State of Water and Sanitation in the World Cities series. It aims to capture the world'’s current waste
management trends and draw attention to the importance of waste management, especially regarding
its role in reaching the UN Millennium Development Goals. The publication acknowledges the escalat-
ing challenges in solid waste management across the globe. It seeks to showcase the good work that is
being done on solid waste by cities around the world, large and small, rich and poor. It achieves this by
looking at what drives change in solid waste management, how cities find local solutions and what
seems to work best under different circumstances. The publication endeavours to help decision-makers,
practitioners and ordinary citizens understand how a solid waste management system works and to
inspire people everywhere to make their own decisions on the next steps in developing a solution
appropriate to their own city’s particular circumstances and needs. Most readers will never travel to
all the 20 cities featured in this report, but through this publication they will have access to real expe-
riences of people working on the ground. We hope it will provide a reference point for managing solid
waste in the world’s cities and towns, and that many will follow in the footsteps of our authors, and
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Anna Tibaijuka
Under-Secretary General, United Nations
Executive Director, UN-Habitat

we can move to an improved set of global reference data.
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A NOTE TO DECISION-MAKERS

A good solid waste management system is like
good health: if you are lucky to have it, you don't
notice it; it is just how things are, and you take it
for granted. On the other ha?ld, if things go
wrong, it is a big and urgent problem and every-
thing else seems less important.

Managing solid waste well and affordably is
one of the key challenges of the 21st century, and
one of the key responsibilities of a city govern-
ment. It may not be the biggest vote-winner, but
it has the capacity to become a full-scale crisis,
and a definite vote-loser, if things go wrong.

This note to decision-makers introduces
UN-Habitat’s Third Global Report on Water and
Sanitation in the World’s Cities: Solid Waste
Management in the World's Cities.

A unique feature of the book is that it is
based on new information, collected in a stan-
dardized format, from 20 reference cities around
the world. The cities demonstrate a range of
urban solid waste and recycling systems across
six continents and illustrate how solid waste
management works in practice in tropical and
temperate zones, in small and large cities, in rich
and poor countries, and at a variety of scales.

The book shows that cities everywhere are
making progress in solid waste management —
even relatively small cities with very limited
resources — but also that there is plenty of room
for improvement. The authors are interested in
understanding and sharing insights on what
drives change in solid waste management, how
things work in cities and what seems to work
better under which circumstances.

If you take just one message from this
book, it should be that there are no perfect solu-
tions, but also no absolute failures: the specific

technical and economic approaches that work in,
say, Denmark or Canada or Japan may not work
in your country. As in most other human endeav-
ours, ‘the best is the enemy of the good'.

There is only one sure winning strategy,
and that is to understand and build upon the
strengths of your own city — to identify, capital-
ize on, nurture and improve the indigenous
processes that are already working well. These
may well be outside the ‘formal’ waste manage-
ment system provided by the city — the research
for his book shows that the informal and micro-
enterprise sectors in many developing country
cities are often achieving recycling rates, compa-
rable to those reached in Europe and North
America only after years of high investment by
the city. For example, the research for this book
shows that informal recyclers handle 27 per cent
of the waste generated in Delhi; if they were to
disappear, the city would have to pay its contrac-
tors to collect and dispose of an additional 1800
tonnes of waste every day.

The overall aim of the book is to facilitate
actors in cities everywhere — the mayor, other

politicians, officials, citizens, non-governmental

Urban cities
continue to expand
to areas with
difficult accessibility,
posing a challenge
for collecting waste
from these
neighbourhoods.
The example from
Caracas,Venezuela
is representative for
many Latin
American cities.

© Jeroen Ijgosse




Solid waste is
a vital
municipal
responsibility.
You need to be
able to put all
three
elements in
place —
collection,
disposal and
materials
recovery.

Solid Waste Management in the World's Cities

organisations, the formal and informal private
sector, and indeed the national government — to
make their own decisions on the next steps in
developing a solution appropriate to their own
city’s particular circumstances and needs.

We hope that this book will inspire you to
be both creative and critical: to design your own
models, to pick and mix, adopt and adapt the
components and strategies that work in your
particular circumstances. You and your citizens
and stakeholders deserve the best system, and
nothing less. If this book can contribute to that,
we will have done our work well.

ot THE ISWM
FRAMEWORK
This book is built around the concept of inte-

(solid)
management, known as ISWM. We have divided

grated and sustainable waste
an ISWM system for convenience into two ‘trian-
gles’, the physical elements and the governance
features. The first triangle comprises the three
key physical elements that all need to be
addressed for an ISWM system to work well and

to work sustainably over the long term:

1 public health: maintaining healthy condi-
tions in cities, particularly through a good
waste collection service;

2 environment: protection of the environment
throughout the waste chain, especially
during treatment and disposal; and

3 resource management: ‘closing the loop’
by returning both materials and nutrients
to beneficial use, through preventing waste
and striving for high rates of organics
recovery, reuse and recycling.

Triangle 2 focuses on ISWM ‘software’: the
governance strategies to deliver a well function-
ing system. Until the 1990s, this would probably
have been framed primarily around technology;
but there is consensus today on the need for a
much broader approach. Three interrelated

requirements for delivering ISWM are distin-
guished here under the framework of ‘good waste
governance’. There is a need for the system to:

1 be inclusive, providing transparent spaces
for stakeholders to contribute as users,
providers and enablers;

2 be financially sustainable, which means
cost-effective and affordable; and

3 rest on a base of sound institutions and
pro-active policies.

88 THREE KEY SYSTEM
ELEMENTS IN ISWM

Public health (collection)

The safe removal and subsequent management of
solid waste sits alongside the management of
human excreta (sanitation) in representing two
of the most vital urban environmental services.
Other essential utilities and infrastructures, such
as water supply, energy, transport and housing,
often get more attention (and much more
budget); however, failing to manage properly the
‘back end’ of the materials cycle has direct
impacts on health, length of life, and the human
and natural environment.

Uncollected solid waste blocks drains, and
causes flooding and subsequent spread of water-
borne diseases. This was the cause of a major
flood in Surat in India in 1994, which resulted in
an outbreak of.a plague-like disease, affecting
1000 people and killing 56. Annual floods in East
and West African, and Indian cities are blamed,
at least in part, on plastic bags blocking drains.

The responsibility of municipalities to
provide solid waste collection services dates
back to the mid-19th century, when infectious
diseases were linked for the first time to poor
sanitation and uncollected solid waste. There are
major cities in all continents that have had
collection services in place for a century or more.

The data collected for this book, and other
UN-Habitat data, show waste collection coverage

for cities in low- and middle-income countries



ranging from a low of 10 per cent in peri-urban
areas to a high of 90 per cent or more in commer-
cial city centres. This means that many
households in many cities receive no services at
all, with the result that far too much waste ends
up in the environment. UN-Habitat health data
also show that rates of diarrhoea and acute
respiratory infections are significantly higher for
children living in households where solid waste is
dumped, or burned in the yard, compared to
households in the same cities that receive a regu-
lar waste collection service.

Perhaps surprisingly, even in Europe and
North America uncollected waste can still hit the
headlines, as in the 2008 example of Naples,
Italy, where mountains of solid waste lined the
streets for months; collectors stopped picking up
the waste because all of the region’s landfills
were full, and residents protested fiercely.

The 20 reference cities in this report
provide many examples of different approaches
that have been successful in providing collections
services across the city. For example, both
Bengaluru (Bangalore) in India and Quezon City
in the Philippines have collection coverage rates
over 90 per cent. One key message is to adopt
and adapt technology that is appropriate, and
can easily be maintained locally. Just as it is
amusing to picture a cycle rickshaw collecting
waste in Adelaide, it is ridiculous to send a giant
compactor truck designed for Australian roads
into the lanes of the old city in Dhaka, or even
onto the main roads which have not been
designed for such high axle loading rates.
Another key message is to ‘mix and match’ the
methods of service delivery. New Delhi is an
example of a city where primary collection is
done by authorized informal sector collectors/
recyclers, who deliver the waste by hand cart to
a large private sector operator who provides
secondary collection from communal bins.

Environmental protection (waste treatment
and disposal)

Until the environmental movement emerged in

the 1960s, most wastes were disposed of with

A note to decision-makers

little or no control: to land, as open dumping; to

air, by burning or evaporation of volatile
compounds; or to water, by discharging solids
and liquids to surface, groundwater or the ocean.
There was little regard for the effects on drinking
water resources and health of those living nearby
— the philosophy was ‘out of sight, out of mind’.

Over the last 30 to 40 years, countries and
cities seeking to take control of growing quanti-
ties of waste and to maintain a clean
environment have built up experience about what
works. Moving towards modern disposal has
generally followed a step-by-step process: first
phasing out uncontrolled disposal, then introduc-
ing, and gradually increasing, environmental
standards for a disposal facility. In the process,
controlling water pollution and methane emis-
sions from sanitary landfills, and air pollution
from incinerators, receive increasing attention.

Attention in high-income countries may
now be moving on to other aspects, but many
cities in low- and middle-income countries are
still working on phasing out open dumps and
establishing controlled disposal. This is a neces-
sary first step towards good waste management;
a properly controlled landfill site is an essential
part of any modern waste management system.

Whatever technologies and equipment are
used, they should be appropriate for and adapted
to the local conditions. The small and relatively
remote city of Ghorahi in Nepal shows what can
be achieved with limited local resources: their
well-sited and managed facility includes waste
sorting and recycling, sanitary landfilling,

Sorted and crushed
ferrous and non-
ferrous metals being
loaded on a truck
for transportation
to the recycling
industry (Cainde,
Brazil)
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Phasing out
and upgrading
open dumps
and
controlling
the disposal
of waste is a
necessary
first step.



Beware the
‘magic
solution’
salesman,
whose
technology
will solve
your problem
at little or no
cost.

Waste is a
resource, and
the entire
waste system
should be
designed to
maximize the
benefits from
the discarded
materials.
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leachate collection and treatment, and a buffer
zone with forests, gardens and a bee farm that
shields the site from the surrounding area.

Many ‘new’ technologies are being devel-
oped to treat solid wastes, and salesmen target
both developed and developing country cities. In
principle, this is fine, but it is important that
decision-makers have the information they need
to make informed choices. Unfortunately, experi-
ence shows that there are no magic solutions:
technologies developed for relatively dry wastes
with high calorific value in the ‘North’ may not
work when confronted with wet and mainly
organic wastes with low calorific value in the
‘South’. If a solution seems ‘too good to be true’,
it’s probably not true.

Resource management (valorization of
recyclables and organic materials)

Prior to the industrial revolution, most cities had
few material resources, money was scarce and
households had more needs than they could meet.
Wastage was minimized, products were repaired
and reused, materials were recycled and organic
matter was returned to the soil.! Extensive infor-
mal recycling systems flourished, but began to be
displaced by emerging formal municipal waste
collection systems in the late 19th century.
Recycling and materials recovery became large,
but almost invisible, private industrial activities.

During the past 10-20 years, high-income
countries have been rediscovering the value of
recycling as an integral part of their waste (and
resource) management systems, and have
invested heavily in both physical infrastructure
and communication strategies to increase recy-
cling rates. Their motivation is not primarily the
commodity value of the recovered materials,
which was the only motivation of the earlier,
informal or private sector, systems. Rather, the
principal driver is that the recycling market
offers a competitive ‘sink’, as an alternative to
increasingly expensive landfill, incineration of
other treatment options.

Many developing and transitional country
cities still have an active informal sector and

micro-enterprise recycling, reuse and repair

systems, which often achieve recycling and
recovery rates comparable to those in the West;
the average recovery rate across the 20 refer-
ence cities is 29 per cent. Moreover, by handling
such large quantities of waste, which would
otherwise have to be collected and disposed of by
the city, the informal recycling sector has been
shown to save the city 20 per cent or more of its
waste management budget. In effect, the poor
are subsidizing the rest of the city.

There is a major opportunity for the city to
build on these existing recycling systems, to
increase further the existing recycling rates, to
protect and develop people’s livelihoods, and to
reduce still further the costs to the city of
managing the residual wastes. The formal and
informal sectors need to work together, for the
benefit of both.

The priorities of good resource manage-
ment are expressed by the ‘3Rs’ — reduce, reuse,
recycle. The last can be further split between
‘dry’ recyclables and bio-solids or organic
wastes:

1 Reduce the quantities of waste being
generated. This is the new focus of modern-
ization in developed countries; but it is
important also for rapidly growing cities in
middle- and low-income countries to bring
their waste growth rates under control.

2  Reuse products that can be reused,
repaired, refurbished, or remanufactured to
have longer,useful lives.

3 Recycle materials that can be extracted,
recovered and returned to industrial value
chains, where they strengthen local,
regional and global production.

4  Return nutrients to the soil, by compost-
ing or digesting organic wastes

(‘bio-solids’) — plant and animal wastes

from Kkitchen, garden and agricultural

production, together with safely managed
and treated human excreta. These are
sources of key nutrients for the agricultural
value chain, and their proper utilization is
important to food security and sustainable

development.
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Inclusivity

The municipal government is responsible for solid
waste management in a city, but cannot deliver
on that responsibility by prescribing or undertak-
ing measures in isolation, entirely on their own.
The best-functioning solid waste systems involve
all the stakeholders in planning, implementing,
and monitoring the changes.

A solid waste system consists of three main
groups of stakeholders: the providers, including
the local authority, who actually offer the serv-
ice; the users, who are the clients; and the
external agents in the enabling environment,
including both national and local government,
who organize the boundary conditions and make
change possible.?

Users, or waste generators, are key stake-
holders in waste management, as are the NGOs,
women's unions, and other organizations that
represent them in the policy and governance
processes. The reference cities demonstrate a

range of good practices, in areas such as:

. consultation, communication, and involve-
ment of users;

. participatory and inclusive planning;

. inclusivity in siting facilities; and

»  institutionalizing inclusivity — the solid
waste ‘platform’.

Service providers include the formal municipal

waste organization, in partnership with a variety

of private, informal and/or community actors of

widely varying sizes and capabilities. They can

supplement the knowledge and capacity of the

local authority to implement recycling, manage

organic waste and serve households with waste

collection. In urban waste systems in most low-

and middle-income countries, the informal and

micro-enterprise collection and recycling sector

is particularly important, providing a livelihood

for an average of 0.5 per cent of the urban popu-
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lation across 10 of reference cities, and of more
than 1 per cent in both Delhi and Dhaka. The
numbers are much lower, but the informal sector
does operate also in the US, Canada, Europe and
Japan.

Financial sustainability

Financial sustainability in solid waste manage-
ment is a major issue for cities all over the world.
In developing and transitional country cities,
solid waste management represents a significant
proportion of the total recurrent budget of the
city, with figures of 3 to 15 per cent being
reported by the reference cities. When the solid
waste budgets are divided by the population, and
this per capita figure is expressed as a percent-
age of per capita GDP, most of the cities are in
the range 0f'0.1-0.7 per cent, with two greater
than 1 per cent. Yet in spite of relatively high
costs, collection service coverage is often low
and disposal standards remain poor.

Costs in high-income country cities are
continuing to increase as wastes are collected in
several separate streams to facilitate recycling,
wastes are diverted from landfill to higher cost
facilities, and the costs of environmental protec-
tion at treatment and disposal sites have
increased.

For most cities in low- and middle-income
countries, the coming years will see increased
waste, more people, more vehicles, more labour
needed for collection, more transfer stations,

more separated waste types of collection and

more administration. As the city spreads and
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The private
sector
includes both
formal and
informal
enterprises,
of widely
varying
sizes and
capabilities.
They can
supplement
the
knowledge
and capacity
of the local
authority to
implement
recycling,
manage
organic
waste, and
serve
households
with waste
collection.

An appropriate time
schedule of
collection routes
needs to coincide
with local
circumstances: in
Managua, Nicaragua,
it is early morning
when citizens are at
home
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