
ankind has long possessed
the notion of rarity, and reco-
gnised the limited nature of

its resources compared with the extent 
of its needs.  Everything available had to
be used and nothing – or practically 
nothing – was ever discarded.  However,
the Industrial Revolution obliged mankind
to adopt a new rationale, that of exploita-
tion, predatory behaviour and the
consumption of resources, whether sus-
tainable or not, with no apparent limits.
Gradually waste became regarded as 
pollution and had to be collected, hidden
or buried, with minimum impact on the
environment.
However, at the beginning of the 
21st century, the world experienced a 
series of shocks affecting as much the
natural resources markets as the clima-
tic and environmental equilibrium of our
planet.  The explosion of prices in world
markets in 2008 impacted economies
reaching their limits as much in demo-
graphic as physical and biological terms.
Rarity had suddenly returned to centre
stage of our concerns.
Mankind had now collect, sort, recover
and recycle, and in a word, get back to the
ancient ideal of closing the material cycle

loop by transforming waste into material
resources.  Waste management had been
a matter of proximity for a long time, and
tended to be perceived in a caricatural
manner in its environmental pollution 
reduction task.  Today it is becoming the
increasingly world-wide problem of ma-
naging resource supplies exploited for
the energy and materials they provide.
The increase in world flows of scrap and
recovered cellulose fibres and plastics
has turned the developed countries of 
the northern hemisphere into a source 
of supply, one which those in southern
hemisphere are now beginning to exploit.
This is inducing new problems of inter-
dependence between north and south.
The 2009 World Waste Panorama study 
is the result of collaboration between
Veolia Environmental Services, world
No. 1 in the waste management, recovery
and recycling domain, and CyclOpe, the
leading European research institute in the
area of raw material and commodity
markets.  The study has been produced
by Catherine Gaillochet, a legal expert
specialising in environmental law, under
the direction of Philippe Chalmin, Pro-
fessor with the Paris-Dauphine Univer-
sity and Chairman of CyclOpe.
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All – or practically all – countries reflect a particular situation, although a number of major rules exist which check 
out in most cases:

  �The poorer a country, the less it possess genuine waste policies, and the higher the proportion of waste landfilled 
with a very high percentage placed in wildcat landfill sites. This is the case in the majority of developing countries, 
but also a number of emerging countries such as Turkey and Mexico, the majority countries with formally centrally 
planned economies (USSR and Eastern Europe), where ecological awareness is at least recent, and even in Europe in 
a country such as Greece or, in a different context, Southern Italy, the most flagrant example of a developed country 
incapable of controlling its wildcat landfill sites.

  �The greater the size of a country, the greater the attraction of using space for controlled landfill sites and application 
of burial rationales. This is the case with Australia and, to a lesser extent, the USA and, paradoxically, Hong Kong.

  �The greater the environmental awareness, the more marked the recovery and recycling policies applied. This is the 
case in most Scandinavian countries, Switzerland and Germany.

  �Generally, the choice of incineration corresponds to high urban population densities and a relative shortage of space, 
such as for Japan, Taiwan or Northern Europe.

  �Countries which have accorded priority to the recycling of industrial waste ahead of municipal waste, such as Japan.
  �Countries which have placed the emphasis on recycling and composting of organic matter extracted from municipal 
waste, such as South Korea.

However, other factors can be mentioned, such as the nature of clay soils in the United Kingdom, explaining the 
choice of landfilling as the main method of waste treatment.

Source: OECD Environmental Data, Compendium 2006/2007.

Municipal waste: incineration rate in OECD countries
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Source: OECD Environmental Data, Compendium 2006/2007.

Source: OECD Environmental Data, Compendium 2006/2007.

Municipal waste: composting rate in OECD countries

Municipal waste: recycling rate by OECD country
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In total, we observe a number of waste treatment schools of thought, apart from differing levels of economic 
development, and taking the industrialised countries only:

  �Countries still marked by landfilling and underground disposal (over 50% of total waste): Oceania, United Kingdom, 
Ireland and the USA on the one hand, and Greece, Spain and Italy on the other. On the one side, the Anglo- Saxon 
countries, and on the other the Mediterranean countries, which we could perhaps not have imagined adopting the 
same practices in regard to waste.

  �Incineration culture generally less marked, but which we find in Northern Europe, Switzerland and, in particular, 
in Japan, where it represents three-quarters of all waste treatment.

  �Growth in material recovery (composting and recycling), very strong (over 50%) in Northern Europe, but also in 
South Korea and Singapore.

  �Finally, a few countries such as France, with more or less balanced profiles. The case of France is relatively unique 
with an almost even balance between landfilling (36%), incineration (34%) and recovery (30%).  

THE DEVELOPING COUNTRIES

Waste management in developing countries is closely linked to the need for an approach adapted to a socio-economic 
context which differs from that of industrialised countries. This approach is now accepted by the various players in the 
waste management domain, as being the only approach that can ensure the success of waste management projects in the 
countries of the southern hemisphere. Yet this awareness is not fully substantiated. The Millennium Development Goals 
(MDGs) to be achieved by 2015, do not include waste-related problems explicitly.

Waste management in developing countries is still most frequently the responsibility of the municipalities. Neverthe-
less, we observe that public budgets are being trimmed, waste management costs are on the increase, and municipalities 
in these countries are confronted with growing problems of corruption. The private sector is increasingly called on to 
handle this management task. Now added to conventional waste management is management by the informal sector, 
comprising a poor population engaged in collection and recycling of materials extracted from waste, for resale and in 
order to guarantee its revenues, which also manages that part of waste not handled by the municipalities.

In many towns and cities, waste is largely absorbed by the activities of the informal sector, traditionally regarding 
waste as a resource. However, these activities are conducted under conditions injurious to the health of the workers and 
the environment. Solutions have been found in some countries for the purpose of recognising the value of the informal 
sector activity, and to reconcile this activity with modern management methods. This trend stems from progressive 
international recognition of recycling as the primary waste treatment method. It should also be noted that the informal 
sector is becoming increasingly organised, benefiting from its social and environmental usefulness and professionalism, 
although its procedures have not yet been perfected. Thus, the trend is towards coexistence, on the one hand of manage-
ment methods of a high technological level, adapted for certain towns and cities where the composition of the waste is 
tending to resemble that of the industrialised countries and, consequently, become more complex, and on the other of 
the extremely flexible and suitably adapted management methods practiced by the informal sector.

Collection in the developing countries is the responsibility of the municipalities, but is still far from efficient for a 
number of reasons. Management and supervision of staff are weak, waste transport vehicles are inadequate, collection 
routes are not rational and highly diversified, travel times are not adjusted and the capacity of most transfer centres is 
insufficient. The private sector, together with NGOs and the informal sector, could contribute in better adapted, more 
efficient and less costly solutions.

Landfilling is the preponderant waste treatment method in the developing countries. Waste transport distances are 
tending to push up collection costs, and waste disposal costs in emerging and developing are increasing by as much. 
Consequently, the number of wildcat disposal sites is on the increase. This partially explains the growing attraction of 
recycling for the purpose of reducing waste disposal costs. Waste is still sorted for recycling by the informal sector on 
the landfill sites themselves. However, there is no assessment of the quantities sorted in this way. The waste management 
modernisation wave requires closure of wildcat sites, and the construction of landfills meeting sanitary and environmental 
standards.

20  /  FROM WASTE TO RESOURCE – WORLD WASTE SURVEY 2009
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Recycling in developing countries

Average revenue developing countries

Low revenue developing countries

Recycling in some developing countries’ cities

Recycling has a natural usefulness in developing countries, insofar as the economy of these countries is 
one of penury. Recycling is totally conducted by and depends on the informal sector. There is consequently 
no assessment of the volumes involved, such assessment being difficult as the waste flows do not enter the 
conventional circuit.

According to some experts, between 1 and 2% of the urban population in developing countries is 
involved in urban material recycling or over 15 million persons worldwide, with an economic impact of 
several hundred million dollars a.

The municipal waste produced in developing countries and, in particular, Asian towns and cities, 
is generally largely absorbed by re-use and informal recycling (75-95% b). This means that only a small 
proportion of municipal waste is actually landfilled.

Recovery and recycling factors depend on the scarcity of materials, the level and lifestyle of the 
inhabitants, the existence or not of a social group linked to waste management, the number of rural 
migrants, the number of homeless, the industrial diversity, the level of trading in recycled raw materials, 
agricultural activities in peri-urban areas, available technology, the efficiency of collection and official 
treatment methods, and the policy adopted by municipalities in regard to homeless people.

Waste content in developing countries is also a key factor in regard to recovery and recycling. Content 
varies according to the revenue level of the countries c:

Recovery and recycling methods in developing countries range from barter trade between the 
households, charity donations and sorting of waste in the landfill sites themselves, at transfer centres and 
waste hoppers and in the street. They also include the sale of materials by households or small stores, 
institutions to itinerant merchants, small traders or farmers, and the sale of materials between structured 
dealers and recycling operators. Higher up the scale we find trading in materials between industries, trading 
and auctioning of scrap for industrial applications, exporting of surplus materials for recycling elsewhere, 
material imports, small-scale composting and the sale of organic waste.

		  Quantities	 Number of persons involved
	 City	 recycled by year	
		  (tonnes)	 in the informal sector

Cairo, Egypt 	 2,162,500 	 40,000
Cluj, Romania 	 14,700 	 3,200
Lima, Peru 	 529,400 	 11,200
Lusaka, Zambia 	 5,400 	 390
Poona, India 	 117,900 	 9,500
Quezon City, Philippines 	 141,800 	 10,100

Recyclable materials 	 25%
Compostable organic matters 	 50%
Humidity content 	 50%

Recyclable materials 	 15%
Compostable organic matters 	 60%
Humidity content 	 60%

Source: WASTE, Anne Scheinberg, GTZ/CWG Case studies, 2008
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Informal sector characteristics are generally as follows:
  �most vulnerable segment of the population: recent migrants, unemployed, widows, handicapped persons, 
the elderly and children;

  �the names given to the persons concerned vary from country to country and are frequently linked to the 
materials recovered or recycled (paper, cardboard or metal) or the methods of recovery employed (tricycles, 
carts, sacks): “cartoneros”, “catadores”, “pepenadores”, “buscabotes”, “traperos”, “chatarreros”, “mikhali”, etc.;

  �the recycling activity dates back a very long way;
  �the sector is increasingly organised, and possesses a level of know-how not to be found in the public sector;
  �the informal sector is highly sensitive to factors modifying economic growth, demand and raw material 
procurement.

The advantages of integrating the informal sector in waste management by municipalities or private enter-
prises are numerous:
  �the informal sector operates at the waste colle ction and sorting stages;
  �landfilling is the preponderant conventional treatment method. Intervention by the informal sector makes 
it possible to reduce volumes landfilled by recycling raw materials collected and sorted upstream, in 
particular in urban areas;

  �it ensures all recycling of recyclable materials, and constitutes a major supplier to the industries, reducing 
the dependence of these countries on raw material imports d;

  �selective sorting of organic materials extracted from the municipal waste flows makes it possible to 
produce quality compost for the farming industries e. Small-scale or decentralised composting is particularly 
appropriate as it reduces transport and landfilling costs;

  �intervention by the informal sector makes it possible to reduce waste management costs in the towns and 
cities, and extend the lifetime of the landfill sites. Procurement of recycled materials enable the industries 
to maintain their competitiveness; 

The organised informal sector is a potential private sector, providing for the creation of micro-businesses 
and cooperatives.
Nevertheless, a number of factors restrict their activity. Urban zoning, land values, control of tricycle and cart 
transport added to flow controls impede the activity of itinerant merchants and small traders. Enterprises and 
farms moving round the periphery of towns and cities leads to higher transport costs for these small operators, 
making the recovery of low value materials unprofitable. Mechanised collection is making access to recyclable 
materials more difficult for informal sector workers, thus encouraging them to sort these materials on the 
landfill sites. However, it is more dangerous for them to work on the sites than in the road. In many cases, 
privatisation of waste collection which integrates informal sector workers prevents the latter from continuing 
their recyclable material recovery activities as staff is forbidden to sell recyclable materials. Furthermore, 
municipal authorities frequently control informal waste collection by introducing a worker registration system. 
Repressive policies in regard to the informal sector can also exist, leading to further deterioration of their 
living conditions. Nevertheless, examples of cooperation between municipalities, NGOs, informal worker 
associations or cooperatives, as also private enterprises are making it possible to find waste management 
solutions which are both suitable and balanced, and can serve as models for integration.
Imports of recovered raw materials can also have a decelerating impact on local development of recovery 
and recycling activities. Negotiations on the liberalisation of environmental services and goods under the 
auspices of the WTO, and the General Agreement on Trade in Services (GATS) are also decisive insofar as 
the measures for controlling imports of waste for recycling are liable to be regarded as contravening the 
conditions for free trade.

a. Christine Furedy ibid; Martin Medina, “The world’s scavengers, salvaging for sustainable consumption and production”, 2007.
b. Christine Furedy, “Solid waste in the waste economy: socio-cultural aspects”, Urban studies program, York University, North York, Ontario, Canada, 1994.
c. The growing complexities and challenges of solid waste management in developing countries, Sandra Cointreau (Sandra Cointreau estimates), World Bank, 2007.
d. In Brazil, 90% of materials recycled by industry are recovered by the “Catadores”, at a rate of 30 000 tonnes per day. Martin Medina, “Waste pickers in developing 
countries: challenges and opportunities ” 2007.
e. Non-contamination of organic waste by hazardous substances, or materials such as glass or metal is nevertheless essential for the durability of the activity.
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Incineration is a waste treatment method largely unsuitable for the towns and cities in the developing countries, as 
all the conditions for efficient operation of a site are rarely met. The waste has low calorific power, humidity content is 
high and the supply of large quantities of waste is not ensured. Furthermore, the level of investment required can only 
be achieved in rare cases. 

INDUSTRIAL WASTE DIFFICULT TO ASSESS

Measurement of industrial waste production has been found to be even more difficult because of incomplete, 
heterogeneous and uncertain available data. Our estimates, corresponding to a waste collection figure of 1.2 billion 
tonnes, should be regarded at best as an order of magnitude. In many countries, industrial waste includes waste generated 
by the production of energy, and even mining waste. At the two extremes, neither Russian nor US figures can be taken at 
face value. In Russia and also Ukraine, data are manifestly overestimated and take account, at least partly, of mining waste. 
Conversely, in the USA, there is no precise measurement of industrial waste, apart from a number of specific categories 
(plastics, tyres, etc.), and the figures available seem equally underestimated. Finally, as far as China is concerned, the most 
total degree of imprecision rules the roost, with estimates ranging from 135 million tonnes to one billion tonnes, a figure 
quoted by some professionals.

Logically, at least for “recent waste”, industrial waste geography concords with industrial geography itself. In the 
case of “historical waste”, we follow substantially more a process of deindustrialisation logic. The existence of dedicated 
markets, such as the naval demolition market, should be noted.

Manufacturing industry non-hazardous waste production in a selection of countries

Source: Ministries of the Environment, OECD, Eurostat, Veolia Environmental Services estimates, CyclOpe and UN Statistics.
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Source: Ministries of the Environment, OECD, Eurostat, Veolia Environmental Services, CyclOpe and UN Statistics. 

Source: Ministries of the Environment, OECD, Eurostat, Veolia Environmental
Services, CyclOpe and UN Statistics. 

Source: Ministries of the Environment, OECD, Eurostat, Veolia Environmental
Services, CyclOpe and UN Statistics.
Note: Japan and Ukraine: forestry, agriculture and services included.

Manufacturing industry non-hazardous waste collected in a selection of countries

Construction and demolition waste
production in a selection of countries

Mining industry and electricity
production waste quantities
in a selection of countries
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Source: Ministries of the Environment, OECD, Eurostat, Veolia Environmental Services, CyclOpe and UN Statistics.

Manufacturing industry hazardous waste collectes in a selection of countries

We should also mention construction and demolition waste on the one hand, mining and electricity production waste 
on the other. Data in these cases is far too incomplete and heterogeneous for aggregation to have any form of relevance. 
One may simply note that these waste categories represent considerable volumes and tonnages, and are of very low value.

Production of non-hazardous industrial waste is difficult to assess in developing countries, despite existing manage-
ment conducted in most cases by the manufacturers themselves, recycling operators or the informal sector. One may 
hope that the implementation of concepts such as “cleaner production” will in the future help in assessing waste quantities 
and in elaborating statistics.

SPECIAL CASE OF HAZARDOUS WASTE

The question of hazardous waste is one of the most sensitive in regards to public opinion, regularly alerted by scan-
dals and “affairs” such as the “Probo Koala” affair involving a tanker which dumped toxic waste in Abidjan, or the more 
tragicomically tribulations of the “France” and “Clémenceau”. At international level, the Basel Convention of March 1989 
sets up an international control system for hazardous waste flows. However, there is still no real standardization in the 
definitions of hazardous waste and in its quantification. Increasingly strict application of the precautionary principle on 
the one hand, and the complexity of waste produced from increasingly sophisticated consumer goods on the other, have 
induced real awareness of the importance of hazardous waste management in some countries, whereas neighbouring 
countries were still continuing to underestimate the phenomenon. On the basis of the non-exhaustive statistics available, 
it can be estimated that worldwide collection of hazardous waste, as defined in the Basel Convention, accounts for some 
300 million tonnes. However, to highlight the fragility of this figure, it should be emphasised that Russia alone is declaring 
hazardous waste production at a figure of 150 million tonnes (basically plausible when we think of the total absence of 
environmental consideration presiding over Soviet industrial development, and that this figure includes hazardous waste 
stored and awaiting treatment).
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The production of hazardous waste in developing countries is lower than in developed countries, but represents 
serious problems. Management of this waste is practically non-existent apart from medical waste, consequently creating 
severe cases of environmental and public health damages. Assessing the production of this waste is difficult despite the 
existence of dedicated regulations. Figures for hazardous waste collection are substantially lower than corresponding 
production, and vary according to the revenue levels of developing countries.

A WORLD MARKET WORTH 300 BILLION EUROS

All economic activities associated with waste, from collection to recycling, would appear to represent a world mar-
ket of some 300 billion euros, shared about evenly between municipal waste and industrial waste. This figure essentially 
covers OECD countries and a number of large emerging countries such as China and Brazil. The true figure is thus pro-
bably substantially greater, insofar as mere assessment of the informal sector, present in most emerging and developing 
countries, is impossible.

The four major municipal waste markets are the USA, Europe, Japan and China, together accounting for a turnover worth 
more than 130 billion euros. The leading industrial waste market would appear to be Japan, ahead of Europe and the USA.

These figures are representative of the “modern” waste economy sector, illustrating above all the extraordinary he-
terogeneity of this activity at world level. On the one side, in many countries, the informal economy deals with waste 
collection with, in parallel, more or less effective participation by the municipalities, resulting in massive landfill sites 
picked and operated by the descendants of the erstwhile rag-pickers. In contrast, in developed countries and in towns 
and cities of emerging countries, waste management has become an integral part of urban engineering. Alongside the 
municipal services, we find small and large enterprises in increasing numbers, the large enterprises having an internatio-
nal dimension in the same way as the principal players Veolia Environmental Services and Suez Environnement or, in the 
American market only, Waste Management.

It is true that part of the downstream waste market has acquired worldwide proportions.

26  /  FROM WASTE TO RESOURCE – WORLD WASTE SURVEY 2009

Source: Ministries of the Environment, OECD, Eurostat, Veolia Environmental Services, design and engineering entities and CyclOpe.
Note: Attempts have been made to estimate the value of the recycling market in the low revenue Asian countries. In Thailand, for example, given the composition of the municipal waste, it 
has been estimated that 42% of this waste is potentially recyclable. Thus, the market for recyclable materials obtained from municipal waste in this country has been estimated at 16 billion 
THB per year (or 402 million euros) for 2003. In Vietnam, it has been estimated that the informal sector recycles 22% of municipal waste produced. The recycling market in this country 
consequently has considerable potential for expansion. It has been estimated that the informal recycling sector captures VND 135 billion per year (or 5.7 million euros for 2004)a.

a. Environment Monitor, World Bank.
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FROM WASTE TO RESOURCE

Waste recovery combines both local and global approaches. Local when landfill biogas is recovered into electricity or 
when compost is produced. The local approach also includes incineration with energy recovery or production of biofuels 
from used oils or solvents. The global approach corresponds to markets now operating on a worldwide basis for a number 
of substantial “secondary” materials, at the forefront of which we find ferrous or non-ferrous scrap and recovered cellulose 
fibres (RCF).

In total, all these forms of waste recovery represent volumes of the order of one billion tonnes, or slightly over one-
quarter of world production or a third of the volume collected. Recycling appears to represent 700 million tonnes, with 
precise estimates for scrap (400 million tonnes) and RCF (250 million tonnes), and substantially less accurate figures for 
plastics. Reliable figures exist for plastic recycling in Europe, with of 12.3 million tonnes recovered of which 5 million 
tonnes recycled. About 200 million tonnes would be treated through energy recovery incineration, while biological ap-
plications such as composting accounts for another 100 million tonnes.

The potential for developing waste recovery and recycling is consequently substantial, all the more so as accelerated 
urban development worldwide will oblige an increasing number of populations to integrate “modern” management of 
their waste, while the increasing pressure of environmental constraints and awareness of the reduced availability of natural 
resources will oblige politicians to develop genuine recovery strategies for their waste.

A new phenomenon has appeared over the last few years: the emergence of genuinely worldwide markets for a 
number of secondary materials (scrap and paper) for which 2007 and 2008 performances copied and then anticipated 
those for raw materials (steel and paper pulp). From a marginal situation, world secondary material flows have become 
essential, to the point of becoming a veritable indicator for part of the world waste economy, and also industry in general. 
It is now wealthy countries, consumers and consequently producers of waste, which export, no longer waste products 
they wish to get rid of, but secondary materials destined for emerging countries, China and Turkey, where supplies are 
insufficient. Long criticised as a form of neo-colonial exploitation (dumping the waste of the rich in the gardens of the 
poor), this trade is, on the contrary, a sign of a new balance of power in favour of the large emerging countries.

Of all the large commodity markets of the 21st century, the market for secondary raw materials obtained from waste 
is the one the evolution of which will be the most fascinating to monitor, in anticipation of this challenge which mankind-
will have to meet, that of rediscovering the meaning of scarcity.
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Estimate non-hazardous industrial waste market in a selection of OECD
countries (total: 147 billion euros)
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