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INTRODUCTION

Asian cities are characterized by ex​tensive waste recovery and recycling, the primary work of which is done, in most of these societies, by poor and socially disadvantaged individuals and groups, on streets, in slums and shantytowns, and at garbage dumps. Although there are no re​liable statistics on these activities, those who have observed them over a period of years report that there are increasing num​bers of persons engaged in informally re​covering and recycling waste materials. Poor people use wastes of all kinds when they cannot otherwise meet their basic needs for housing, clothing, fuel, food, and work. The industries using recovered ma​terials are multiplying, reflecting the changing characteristics and quantities of urban wastes generated by modernizing economies and the scarcity and expense of many raw materials.
The conditions of working and liv​ing for informal waste workers are so ap​palling in general that voluntary groups are, in many cases, assisting them with emergency aid and the development of or​ganizational skills to press for land rights

and improvements in their living conditions. Few government agencies and re​search institutions have taken interest in these issues, although one can find ex​amples of basic data gathering and pilot health studies, usually of dump pickers.1 Media reports on waste recovery focus on dump pickers as the ultimate symbols of poverty and degradation (Photo 1).
At the same time, solid waste man​agement (SWM) is receiving increasing attention as city governments worry about the expense and inefficiency of these serv​ices (which often consume 30-50% of the municipal budget) and the environmental deterioration caused by the inability to col-
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Photo 1 A dump site in Bandung, Indonesia. Media reports focus on dump waste pickers as symbols of poverty but most waste recovery in Asian cities does not take place at garbage dumps. (Photo: C. Furedy)
1 The common term used by English speakers for waste pickers is "scavenger." I do not like to use this term, because of its demeaning connotation. Furthermore, in South Asia, this term causes confusion because, in some former British colonies, it is still used to refer specifically to persons who clean latrines and carry away excrement. In this paper, I use "waste pickers" to refer to persons who gather materials from mixed refuse, and "itinerant collectors" to refer to those who obtain materials, door-to-door, by sale, barter, or as gifts.
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lect and dispose of wastes adequately. The difficulty of finding suitable sites for dis​posal within reasonable reach of the city, and the suggestion that money can be made from waste recovery, is attracting city au​thorities to schemes for recovery and re​cycling, to be undertaken by the munici​pal body or subcontracted to private en​terprises. Engineering and environmental consulting firms are offering Asian cities machinery and organizational models for materials recovery, energy-from-waste extraction, and composting.
Those who make the decisions on such formal recycling projects are usually not well informed about the existing in​formal practices of waste recovery and recycling in their city, and the possible implications of new interventions. This is because, at present, the views of those di​rectly involved in recovery and recycling (waste gatherers, traders, and manufactur​ers) and of those concerned about their health and welfare (community workers and voluntary groups) are rarely commu​nicated to the city authorities and engi​neering firms. Even if they were, the pro​cedures for S WM planning do not encour​age consideration of "irregular" activities, except perhaps to condemn them. The re​sult may be considerable misunderstand​ing and even conflict when solid waste operations interfere with informal practices and threaten to deprive waste-dependent groups of whatever freedom they have to recover, trade and use wastes.
Solid waste management is thus coming to epitomize the limitations of technical-managerial solutions to problems that are rooted in complex sociocultural, economic and political factors. Fresh ap​proaches to other urban problems in de-

veloping cities, such as housing and sani​tation, are focusing on meeting the basic needs of the poor, improving their access to resources for developing self-reliance, and achieving co-operation among non​governmental organizations, public agen​cies and private enterprises. In other words, these programs seek to co-ordinate social, managerial and technical goals. For solid waste services, however, the main con​cern is the efficient collection and disposal of the wastes of rate-paying residents and registered firms and shops. Solid waste management thus remains largely divorced from the social and political initiatives that are changing the delivery of services in other sectors.
These developments suggest that there is a need to assess the current ap​proaches of waste recovery and recycling in Asian cities. A further impetus is pro​vided by the stress that international bod​ies and environmental movements are be​ginning to place on recycling as part of an environmental ethic for resource-conser​vation and waste reduction (cf. World Commission on Environment & Develop​ment, 1987, pp.253-255). One of the first questions that will be asked of solid waste planning in the future will be its impact on waste recovery and recycling as they are actually carried out, or might be car​ried out, in the city. And, since, in most Asian cities, waste recovery and recycling are labour intensive, and carried out mainly by underprivileged people, social and health issues must be incorporated in the impact assessment. Solid waste manage​ment must develop a social planning di​mension. If this happens, social debates will become integral aspects of SWM de​cision-making.
The aim of this review is to set out some of the issues suggested by a socially-responsive view of solid waste manage​ment. Such a view gives central impor​tance to waste recovery and recycling, not merely as technical, resource-generating operations, but as the source of livelihood for many thousands of urban dwellers. For most Asian societies, this entails articulat​ing the issues surrounding scarcity-pro​pelled waste recovery, the relations of for​mal to informal solid waste management, the concept of appropriate technology, and community-based initiatives for improv​ing the lives and work of those engaged in waste recovery. This review illustrates and comments on these topics, while sug​gesting research subjects important for furthering our understanding of the social dimensions of waste recovery and recy​cling.
The approach is descriptive and dis​cursive. Numbers and quantities have hardly been estimated because the exist​ing studies are imperfect or outdated. Quantification is not essential for grasp​ing the basic issues and the citing of esti​mated figures can even be counterproduc​tive if it suggests that we possess more knowledge than we do. (Cities must strive to gather useful information on informal recovery and recycling but it will continue to be difficult to obtain accurate figures on activities carried out by people who have strong reasons to conceal their earn​ings and dealings, and who work in con​stantly changing socio-economic environ​ments). The countries from which the il​lustrations are mostly drawn are: China, India, Indonesia, Nepal, Pakistan, the Phil​ippines, and Thailand. Some information on the nature of urban solid wastes in ma-

jor metropolitan areas in these countries is given in Table 1 and 2.
It is hoped that the overview pro​vided here will be helpful to city plan​ners, technologists, community organiza​tions and social researchers. The ultimate aim is to prompt discussion that will lead to effective, but humane, co-ordination of city ordinances, basic services, commu​nity development programs, and industrial policies, to achieve sustainable waste man​agement.
THE POOR AND URBAN WASTES

The starting point for understanding the social dimensions of waste recovery in the cities of developing countries is rec​ognition of the centrality of waste recy​cling in the lives of the poor. Aspects of the dependence of the underprivileged on discarded resources are outlined here and reference is made to the social status of groups traditionally associated with waste work in some Asian societies.
Basic Needs and Wastes

In nations without social welfare sys​tems, those who cannot afford to buy all that they need must rely on informal sur​vival strategies (Furedy, 1984b; Cornia, 1987). They must gain many of the re​sources for their housing, clothing, fuel, work, and sometimes even food, through second-hand gifts or access to the waste materials of the more affluent. Waste reuse and recycling is intimately linked to pat​terns of self-help in many growing cities. Were it not for this, the majority of cities in poorer countries could not supply the rudimentary basic needs of substantial
COMPOSITION, TREATMENT AND MANAGEMENT OF MUNICIPAL SOLID WASTES IN SELECTED ASIAN METROPOLISES
Table 1: COMPOSITION AND QUANTITIES OF SOUD WASTES
	
	Bombay
	Colombo
	Manila
	Bangkok
	Kuala Lumpur
	Singapore
	Beijing
	Shanghai
	Tokyo

	Area (Km2)
	466.35
	36.6
	636
	1.568.74
	43
	618.1
	16.807
	6.340.5
	599.73

	Population (103)
	8.243 (f81)
	586 ('86)
	7.561 ('88)
	5.609 (87)
	1,036 ('80)
	2.613 C87)
	9.880C87)
	12.323(‘8)
	8.354 C87)

	Refuse composition Moisture
	40
	
	42.6
	59.1
	50.2
	53.4
	36.4
	40.9
	47.9

	%
	Combustible
	22
	
	33.8
	35.7
	41.4
	32.8
	15.4
	4.2
	45.0

	
	Incombusible
	38
	
	23.6
	5.2
	8.4
	13.8
	48.2
	54.9
	7.1

	
	Physical composition Paper
	10
	
	14.5
	13.9
	11.7
	28.3
	7.8
	2.6
	42.0

	
	Glass
	0.2
	
	2.7
	2.0
	2.5
	5.7
	2.4
	1.3
	1.2

	
	Metal
	0.2
	
	4.9
	1.8
	6.4
	4.8
	1.1
	2.9
	1.2

	
	Plastics
	2
	
	7.5
	11.0
	7.0
	11.8
	2.8
	1.6
	8.5

	%
	Textile
	3.6
	
	1.3
	6.9
	1.3
	3.0
	1.4
	0.3
	3.8

	
	Wood/Grass
	20
	
	7.7
	14.9
	6.5
	44.4
	2.6
	7.1
	4.7

	
	Food waste
	20
	
	31.8
	36.5
	63.7
	
	29.2
	31.5
	32.9

	
	Ash/Soil
	38
	
	6.0
	12.6
	0.9
	2.0
	48.2
	51.1
	0.1

	
	Others
	62
	
	23.6
	0.4
	0.0
	
	4.5
	1.6
	5.6

	Refuse density
	0.325ton/m3
	
	0.33
	0.33
	0.27
	0.21
	0476ton/m3
	0.5
	0.185

	L. Calorific value(Kcal/Kg)
	800-1.000
	
	1.468
	1.130
	750
	1.388
	500-600
	700-800
	1.898

	Wj
	iste generation 10* ton/year Kg/capt/day
	1.150 0.5-0.6
	
	1.380 0.5
	1.800 0.88
	730 1.29
	1.873 0.98
	3,580 1.59
	2.256 0.869
	4.491 0.54

	Waste collection (lCton/year)
	1.150
	
	1.140
	1,533
	730
	943
	2.983
	2,256
	3.417


Source:    United Nations Centre for Regional Development (1988). Compendium of Facts and Figures on Solid Waste Management in Asian Metropolises. Prepared for UNCRD research project RES/642/87 on "Improving Solid Waste Management in the Context of Metropolitan Development and Management in Asian Cities."



Table 2: TREATMENT AND MANAGEMENT OF SOLID WASTES
	
	Bombay
	Colombo
	Manila
	Bangkok
	Kuala Lumpur
	Singapore
	Beijing
	Shanghai
	Tokyo

	Treatment process Generation
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0
	100.0

	
	Transfer
	7.8
	
	
	0.0
	0.0
	26.9
	58.9
	76.0
	12.2

	
	Direct transfer
	92.2
	
	
	91.8
	100.0
	73.1
	41.1
	24.0
	87.8

	
	Discard
	0.0
	
	
	6.1
	0.0
	0.0
	0.0
	0.0
	0.0

	%
	Compost
	0.0
	
	0.0
	20.4
	0.0
	0.0
	0.0
	1.0
	0.0

	
	Incinerate
	0.0
	
	0.0
	14.3
	0.0
	59.8
	0.0
	0.0
	61.4

	
	Landfill
	100.0
	
	100.0
	53.1
	100.0
	40.2
	100.0
	99.0
	37.8

	
	Others
	0.0
	
	0.0
	4.1
	0.0
	0.0
	0.0
	0.0
	0.8

	Nil
	mber of: Vehicles
	744
	
	532
	773
	384
	277
	997
	1,052
	3,461

	
	Transfer stations
	2
	
	65
	0
	0
	1
	7
	3
	37

	
	Compost plants
	0
	
	0
	3
	0
	0
	0
	1
	1

	
	Incinerators
	0
	
	0
	3
	0
	2
	0
	0
	13

	
	Landfill sites
	4
	
	5
	3
	2
	2
	3
	23
	2

	
	Recovery plants
	0
	
	0
	0
	0
	0
	0
	0
	2

	Transportation rate (T/worker/day)
	0.6
	
	0.97
	0.6
	0.002
	7.81
	5.6
	1.57
	3.32

	Average No. of trips (trip/day/veh)
	2.0
	
	2.0
	1.8
	1.5
	2.59
	5.0
	3.8
	3.35

	Popul./vehicle
	10,000 psn
	
	14,100
	7,530
	2,448
	9,432
	5,132
	6,854
	2,432

	Expd(US$/capt)
	7.6
	
	4.8
	2.1
	2.3
	20.4
	2.2**
	3.4**
	127

	Exps/w.-waste (US$Aon)
	54.7
	
	32.0
	7.7
	4.6
	56.6
	7.5**
	18.3**
	311


*
Expd(US$/capt) & Exps/w.-waste are simply calculated by the dau above for comparison.
**
Calculated from total budget for the organization.
Source:    United Nations Centre for Regional Development (1988). Compendium of Facts and Figures on Solid Waste Management in Asian Metropolises. Prepared for UNCRD research project RES/642/87 on "Improving Solid Waste Management in the Context of Metropolitan Development and Management in Asian Cities."
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numbers of their populations.
Although there are no statistics on people's dependence on urban wastes, one has only to consider the general finding that the very poor spend 70-80% of their income on food and water to realize how much of their other needs are met, how​ever minimally, from wastes or gifts. An Earthscan report on agricultural residues as fuel in the Third World cities cites an Asian study which estimated that 52% of Indian households nationwide burn animal dung for heating, cooking and lighting. In one state, as many as 65% of urban house​holds used dung (Barnard & Kristoferson, 1985). The shelters of squatters in Asian cities demonstrate how waste materials of all kinds (palm leaves, wood scraps, plas​tics, paper, broken bricks, tins and iron scrap) are used as construction materials and for repairs. When freely gathered ma​terials are insufficient or unsuitable, the poor turn first to cheap reject materials (just as they turn to second-hand shops for necessary household items). Dump pickers usually build their shelters with scavenged materials, often on the edge of dumps. Squatting on such sites also serves the need to gain quick access to fresh de​posits of refuse and minimizes the trans​portation costs of taking pickings to shel​ters for sorting and bundling (Photo 2).
There are casual references, usually in newspaper reports, of how dump pick​ers may resort to eating food wastes or rejects dumped by factories (Tantivitayapi-tak, 1988; Anon., 1987b). A study of waste pickers in a Philippine city noted that those who gather bones usually boil them to make a soup before selling them to middlemen for recycling as fertilizer and animal feed. These same pickers rarely
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Photo 2 Near Quezon City's dump, Metro Manila. Families of dump pickers often build their houses of scavenged materials near to the dump site to reduce the time and difficulty of travel and of transporting the recovered materials. (Photo: C. Furedy)
spent money on clothes (Fernandez & de la Torre, 1986). Other accounts report on the retrieval of old clothes from garbage (Salleh, 1988). It is customary for some hotels and institutions in India to give away food leftovers to beggars at the end of the day. Given the opportunity, many poor people raise animals on food wastes (Photo 3). One of the advantages of living in self-built colonies or single-storied hous​ing is that occupants can keep pigs, chick​ens and goats and can grow vegetables and herbs either for their own use or for sale. Among the many examples of the close relationship between waste work and
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Photo 3 Animals raised in squatter settlements are fed largely on organic wastes. Squatters near Calcutta's Dhapa dump raise pigs, as well as poultry, goats and cattle. Most of these animals are also taken to the dump to feed on refuse and grass. (Photo: C. Furedy)
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animal scavenging is the case of Hindu "sweepers" (municipal cleaners) in Var-anasi, described by Searle-Chatterjee in the 1970s. Their low status in the Hindu hier​archy meant they could keep pigs, which were let out each night to all but the Mus​lim areas of the city. The pigs greatly re​duced the amount of refuse (and excre​ment) that the sweepers had to collect the next morning (Searle-Chatterjee, 1979).
Wastes and Work

Several millions of urban dwellers in Asia build regular occupations upon wastes, including workers in the many small industries using plastics, tin cans, bottles, bones, feathers, intestines, hair, leather and textile scraps (Photo 4). They work in cramped, unsanitary and ill-venti​lated conditions for long hours and low returns (Furedy, 1988a). In some cases
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Photo 4 Near one of Calcutta's slaughterhouses, toys and instruments are made from intestines. These are sold mainly in rural fairs. (Photo: C. Furedy)
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Photo 5 Sorting small industries' wastes in Calcutta. Many people work in slums sorting and processing wastes. They work for long hours in cramped and difficult conditions. (Photo: C. Furedy)
they are piece-workers on subcontracts from formal sector industries, and are sub​ject to uncertainty and hardship because of the conditions of the contracts (Photo 5).
Most waste-based enterprises suffer more than other informal businesses be​cause their work is disdained as unclean and disgusting. These enterprises are of​ten segregated because of the smell and the pests that accompany the materials used. Or, their segregation follows from the marginal location of the formal indus​tries whose wastes are recycled. Examples are the toy makers using slaughterhouse wastes in Tiljala, Calcutta, or the leather-manure production in that city, which is located beyond the tanneries and beside the main garbage dump (Furedy, 1988a). Segregation may also be the concomitant of traditional social outcasteism of the people handling wastes. Furthermore, much waste recycling is viewed as "bor​dering on crime" by city authorities and the public (Vogler, 1981). Tharun has noted that informal entrepreneurship and industry with waste pacifies poor people sociopolitically, while integrating them economically, although often only on the
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fringes of society (Tharun, 1989, p.40). Social Rights to Wastes
The use of wastes by poor families to meet their basic needs cannot be under​stood only as a survival tactic. Some waste recovery practices are, in a sense, surviv​als from a traditional social contract. This is relevant both to specific social groups, (such as the leather-worker castes of India who have traditionally had the right to the skins of the dead animals that they re​moved from the streets and fields) and to the poor in general. Most households em​ploying servants allow them to use what they wish of the household wastes. Spe​cific wastes may be set aside for particu​lar categories of servants, as when coco​nut shells are saved for the launderers to use as fuel in their irons (Cointreau et al., 1984). The caretakers of apartment or of​fice blocks in most Asian cities make the arrangements for waste removal; they usu​ally ensure that recyclables are separated and sold to middlemen (Furedy, Field Notes, 1983-6). From the point of view of those who have the unwritten rights to cer​tain wastes, these social norms convey a degree of security of access; they also mean that newcomers or outsiders cannot easily obtain the more desired wastes -those close to the source and thus un​spoiled. New entrants into informal waste recovery rarely gain access to the preferred retrieval points.
It should be noted that wastes, and access to them, are not necessarily free to collectors and pickers. The itinerant col-lectors-at-source usually pay small sums for materials from households, or may bar​ter, for instance, kitchen utensils for old

clothes. In times of economic hardship, householders ask money for wastes they might otherwise give away. Pickers may have to pay the police, municipal clean​ing staff, and field staff at dump sites (Anon., 1988a; Baldisimo and Lohani, 1988; Cointreau, unpublished). At one Bangkok dump, pickers make financial contributions for building the wooden ac​cess routes for garbage trucks because these paths also allow them to reach the fresh wastes (Leelakuldhanit, 1987). Col​lectors and pickers are often indebted to dealers and patrons who give cash ad​vances or lend bags or vehicles for carry​ing recyclables.
Poverty and Modernization

The scarcity and cost of basic ne​cessities and the number of people in need account for the retrieval of items in some cities that would be regarded as valueless in a better-off society. In Calcutta, for instance, the bulk of material removed by pickers from the garbage dump are green coconut shells, coal cinders and fragments of wood, which are used for domestic fuel. There are sharp contrasts in the extent to which synthetic and natural materials are removed from urban waste streams before they reach the disposal sites in different parts of Asia. Indian, Nepalese, Banglade​shi, Pakistani and Chinese dumps, for in​stance, have minimal quantities of bottles, tins, plastics, rubber and the like compared with what is deposited at dumps in South Korea, the Philippines, Thailand and Ma​laysia. Nevertheless, poverty and scar​city in South Asia compel large numbers of people to seek whatever recyclable remnants they can find at the dump sites.
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Modernization also drives waste re​cycling. The increase in waste pickers in Asian cities in the last twenty years re​flects not only increasing migration of the rural poor people to urban centres, and greater poverty in the city, but also the in​crease in industrial production. New prod​ucts and processes have brought new ma​terials into waste streams, and new meth​ods of recycling them have been devel​oped. In most cities, the predominant force in materials recovery is now the need of factories for raw materials.
Many more examples could be given of how the urban poor compensate for their lack of cash for daily needs or for work. This dimension of urban life has never been systematically researched, yet it is a vital aspect of the functioning of Asian cities and must be taken into account in plans to use urban wastes in new ways. If wastes that are extensively used are di​verted to formal industry, or to municipal recyling schemes, without other materials being made available to the deprived groups, their standards of living will fur​ther decline.
Waste Removal Services for the Poor
It is ironic that the communities that play a large role in saving resources for the society, and in reducing the amount of solid waste that must be collected and dumped by municipal authorities, usually have poor, or no, waste removal services. Most cities, in the past, have not serviced squatter areas, since the administrations did not wish to reinforce squatters' claims by giving official recognition to the set​tlements through regular collection. Usu​ally the fact that squatters pay no taxes is

given as the reason (UNCHS, 1988). Even when improvement projects are instituted and water and sanitation services are brought to squatter settlements, very little attention may be given to solid wastes. Some waste management experts, how​ever, argue strongly that if the cities want to clean up their land and rivers, the in​formal settlements will have to be brought into a comprehensive system of waste management for the urban areas. Further​more, upgrading schemes can hardly be considered complete unless solid waste collection and disposal are an integral part of community improvement. This has been acknowledged recently by Malaysia, where a study and a pilot project is being planned in the improvement of refuse management in underserviced communi​ties (Sakurai, 1989). Such projects may contribute to a better understanding of the needs of urban dwellers whose lives are built on informal arrangements of many kinds. A major challenge of these projects is to examine how waste is viewed by the poor, on one hand, and urban sanitarians, on the other.
SOCIAL STATUS OF WASTE WORKERS
The dependence of the urban poor on access to wastes is part of the general context of waste recovery in resource-scarce cities with substantial numbers of people living below the poverty line. We need also to understand the status systems that persistently mark out those whose work is based on wastes.
It is important to bear in mind here that the social status of waste workers can-
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not be understood in terms of income-earn​ing. Families living by waste-picking are not necessarily, in earnings, the poorest groups in a city. Studies of earnings in Jakarta and Kathmandu suggest that pick​ers may earn above the average of other manual workers (Sasono, 1988; Khyaju, 1986; Baldisimo & Lohani, 1988). But waste workers, formal and informal, are usually inhibited by social barriers from translating earnings into improved stan​dards of living.
Traditional Outcaste Groups
Many Asian societies have tradition​ally assigned waste work to outcast groups. In South Asia, minority groups from which formal waste workers are customarily re​cruited (for instance, the "Scheduled Castes" in India) usually live in residen​tial segregation and are subject to other forms of discrimination. This discrimina​tion, subtle or unsubtle, persists, even in well-educated societies where it has been declared illegal, as the experiences of many persons from Japanese buraku fami​lies demonstrate (Buraku Liberation Re​search Institute, 1981; Taira, 1969; Yosh-ino & Murakoshi, 1977; Uchida, 1988). The cultural values of impurity and de​filement associated with wastes are deep-seated and cannot readily be changed (Streefland, 1979; Blincow, 1986). In addition, waste pickers are often regarded as tramps and vagrants and suspected of being thieves.
The continued association of particu​lar socio-ethnic groups with dirty work severely restricts the ability of both indi​viduals and groups to improve their status, to take alternative work, and even to ad-

vance their children through education. Those who have gained a niche in the for​mal employment system of the city, such as members of some of India's Scheduled Castes, gain security, as long as their labour is not made redundant by technical changes. By doing essential work, they exercise a degree of power, which may be resented by the public (Feachem et al. 1983; Streefland, 1979). In most Asian countries unionization has helped munici​pal cleansing staff make gains in remu​neration, although working conditions may not significantly improve even when ne​gotiated in contracts (Furedy, Field Notes 1983; Searle-Chatterjee, 1981).
The Bottom of the Social Order

Wherever perceptions of status have been studied for waste pickers, they have been found to place themselves very low in the social order. This may not mean they suffer a sense of personal shame, see their activities as valueless, or desire to change their occupation. Where this work is done by those who traditionally handle wastes, there may be no sense of personal failure. Even in Bangkok, where there are no traditional outcaste groups, one study concluded that the majority of those sur​veyed at the On Nooch dump were gener​ally satisfied with their occupation (Leelakuldhanit, 1987). In an Indonesian study, however, some dump pickers, who were migrants from rural areas in West Java, said that they were ashamed to ad​mit to doing such work in their rural vil​lages (Fatimah, 1982). The expectation was that the move to Bandung was a move up into the mainstream of urban society. Streefland found that Christian Punjabis
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who took work as sweepers in Karachi in the 1960s often told their home villages that they were factory workers (Streefland, 1979).
Waste pickers everywhere know they are marginals. They are aware of the demeaning nicknames that associate them with animals or trash (such as "ants," "vul​tures" and "walking garbage"). There is such diversity among people who live by waste gathering in Asian cities, however, that one cannot readily generalize about their perceptions of their work. One gen​eralization that may hold about their val​ues is that they wish their children to at​tain better work and a more respectable social status.
Other aspects of social discrimina​tion, that affect both formal and informal waste workers, relate to the relative status and treatment of women and children.
Women, Children and Wastes
There are specific relationships be​tween women's work and wastes that should be investigated by sociologists. Amongst the urban poor, women (with the help of children) are usually the main pro​viders or organizers of daily household needs; they collect fuel as well as prepare food and fetch water. They often take responsibility for repairing shelter interi​ors. Thus, when household survival strate​gies depend to some extent upon waste collecting and reuse, women's work is closely linked to the nature and availabil​ity of wastes. When wastes are diverted to new uses, or competition for wastes in​creases, the energy and time spent by women on household needs increases. In periods of economic recession, women are

likely to increase waste reuse as family financial resources shrink (Furedy, Field Notes, 1990).
In many Asian countries, large num​bers (sometimes, a clear majority) of the street and dump pickers are women and children; the traders and managers of the waste recycling industries are men. Women and children are highly disadvan-taged in this work. They are generally paid less for the wastes they sell, and re​ceive less by way of advances or loans from dealers. Women are unable to im​prove upon their earnings unless they cre​ate strong co-operative organizations to deal with the buyers and traders, or to de​velop skills related to waste recycling, as has been achieved with the aid of the Self-Employed Women's Association in Ahme-dabad and Delhi (SEWA Delhi, 1982).
In Muslim societies, women may not feel free to pick wastes in public places. In Indonesia, the women of waste picking families are more likely to do the work of sorting, cleaning, and packing wastes at a base depot or in their homes while the husbands and sons seek out the wastes (Sasono, 1988; Fatimah, 1982). The women's role is obviously crucial to the family earnings, but it is, to society, often invisible work (Photo 6). Where women engage in processing, such as in tins-mithing in India, this scarcely-known work is heavy, dirty and noisy (Government of India, 1988).
The lowest jobs of the municipal cleaning system may be practically re​served for women in some countries, and they are rarely, if ever, promoted. In some countries of Latin America, women street cleaners are routinely subject to sexual abuse (Sakurai, 1986b), but no explicit ref-
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Photo 6 A woman cleans rusted scraps of tin in a shanty in Bandung. Women and children are generally subordinate to men in informal waste recovery and recycling. In Indonesia, women are more likely to work at sorting and cleaning recovered materials than to engage in picking at dumps and they do not work as waste-traders. (Photo: B. Von Bronckhurst)
erence has been found to this in Asian cities.
In some Indian cities, where munici​pal workers are given assisted housing, on the death of her husband, a widow immediately seeks work in the municipal corporation, and is usually regarded as having a right to the first cleaning job available, because, if she does not become a municipal employee, the family must give up the housing that was allocated to the husband (Kotnis, 1988). For the same reason, families seek to place children and grandchildren in the municipal labour force. Thus, the need for housing com​pels these children, who might have the chance of better work, to continue the job of the father or mother.
The fact that many thousands of Asian children work with wastes presents an extreme case of the dilemmas of child work. Waste gathering is one of the typi​cal survival strategies adopted by aban​doned or runaway children where social agencies offer little or no assistance (Rosario, 1989). The ubiquity of this work was mentioned in an ILO report on Chil-

dren at Work in the late 1970s. The abso​lute poverty of waste-gathering children in Indian cities is specifically noted in the report (Mendelievich, 1979). A recent dis​cussion of child labour in India devotes a section to "rag picking" (Dingwaney et al., 1988). This is perhaps the most serious problem of the informal waste system. As Sevanti Ninan has pointed out, the em​ployment of children in hazardous indus​tries is banned in India but there is little official concern about children working in​formally with wastes (Dingwaney et al., 1988).
The labour of the children of waste picking families is often crucial since it is their help that enables the family as a whole to earn more than the father or mother could bring home from unskilled labour. In many cities, these children re​ceive no formal education as their time cannot be spared from the work (Fernan​dez and de la Torre, 1986; Karlekar, K. & G. V., 1987). They are particularly vul​nerable to health hazards at dump sites, especially respiratory problems and para​sitic infestation (Photo 7). With more and more toxic wastes reaching Asian dumps, the health risks for all dump pickers are becoming more complex, and yet they have not yet been systematically investi​gated (Kungskulniti, 1990).
Since international, national or local regulations against children's work have had little impact in poor countries, it is unlikely that municipalities will be able to prevent children from waste picking. In​deed, the poor are likely to regard enforce​ment of regulations against children as yet another form of harrassment Recommen​dations to prohibit children from street and dump picking have to be assessed in the
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Photo 7 Young women carry their pickings from Dhaga dump, Calcutta. Thousands of Asian children work with wastes, as dump and street pickers, or in small industries using wastes. They are particularly vulnerable to the health hazards of waste work and rarely receive any schooling. (Photo: C. Furedy)
light of the fact that children are rarely prohibited from working in other, some​times more hazardous, occupations. The charitable organizations that are working to bring health care and education to the street and dump children are not usually in favour of municipal plans that would act against these child waste-pickers (Khyaju, 1986; Kulasrestha, 1986; Rosario, 1989; SEWA Delhi, 1984; Shivakumar, 1987; Xavier, 1986). The Self-Employed Women's Association in New Delhi, which has a program for the education and train​ing of street children, adjusts the school hours so as to allow those who do waste gathering to work during the prime times, recognizing that if family incomes are re​duced as children join the program, atten​dance is not likely to be regular (Kulasrestha, 1986). The main thrust of street children's program is to offer the pickers the chance of skill training for bet​ter work. One example in India is Street

Kids International's courier training proj​ect in Bangalore (Rosario, 1989).
Status Changes
The extent to which people who begin working at the lowest levels of waste recovery can move up, to become buyers, dealers, or processors has never been stud​ied. Cointreau argues that the important factor in social mobility within waste re​cycling in addition to financial resources (to invest in equipment, transport and warehouses) is sufficient social status to develop networks and be able to deal with the representatives of industries that buy wastes (Cointreau, unpublished). In more open societies, good earnings from waste picking and a reputation for initiative will help an individual gain such status. There are suggestions, from individual interviews and occasional newspaper reports, that this happens more frequently in the Philip​pines, Thailand and Indonesia, where there are no specific social groups traditionally associated with waste work. It is extremely difficult for members of traditional out-caste groups to overcome the prejudice against them so as to be able to negotiate effectively with traders and factory buy-
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Photo 8 Waste traders' bases may be located near to dump sites on the outskirts of cities, as is this one in Bandung, Indonesia. (Photo: C. Furedy)
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ers (Photo 8).
Any society that desires to eliminate prejudice and ensure social justice, will want to understand the attitudes and be​haviours affecting those who do necessary or environmentally useful work, whether as formal or informal workers. There is a more general incentive too. If societal attitudes are to change so that people come to value waste recycling as part of a global environmental ethic, then those who do this work must also be valued.
But should city administrations con​cern themselves directly with such issues? The answer of a group of experts in solid waste management in Asia at a recent meeting was an emphatic "yes." The Kitakyushu Declaration made at the meet​ing on Policy Options for Managing Solid Wastes in Asian Metropolises in 1989 drew attention to the need to address is​sues of status and working conditions for waste workers, both formal and informal (United Nations Centre for Regional De​velopment, 1989) (See Kitakyushu Decla​ration, p. 16). As the importance of infor​mal workers in waste recovery comes to be recognized, we can expect more dis​cussion of the status of waste workers (cf. International Workshop on Solid Waste Management and Resource Mobilization, Kathmandu, October 28-November 2, 1990).
The social status issues mentioned here are special instances of general so​cietal problems. Studies of the relation​ships between waste work (whether for​mal or informal) and discrimination can help our understanding of mass poverty. They are necessary, also, to reveal the par​ticular problems that local administrations will need to tackle if they wish to make

solid waste management more responsive to people's needs.
INFORMAL PRACTICES IN SOLID WASTE MANAGEMENT
In the discussion so far, a distinction has been made between formal and infor​mal work, referring to the difference be​tween municipal employees and casual waste workers. Here, further aspects of informal waste recovery and recycling are noted, while attention is drawn to the re​lations between formal and informal as​pects of SWM systems.
The distinction between "formal" and "informal" has been much elaborated in academic literature, particularly with ref​erence to employment and housing. "For​mal" is associated with public bureaucra​cies or private sector corporations and reg​istered businesses, with an organized labour force governed by labour laws, with capital investment and modern technology. "Informal" is associated with unregistered, unregulated, or casual activities, individ​ual and family enterprise, small-scale and low capital input, local materials and labour-intensive techniques. The distinc​tion may be illustrated by pointing to the differences between a department store and a street vendor, or a public housing estate and a squatter community.
People's informal activities are now recognized as central to the functioning of cities. Many issues of urban development for the developing countries are, in es​sence, debates over the role and the rec​ognition to be given to the informal sec​tor, whether this concerns housing, trans​port, services, food, amenities or work (Bromley, 1978; Bromley & Gerry, 1979;
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KITAKYUSHU DECLARATION
International Expert Group Seminar on Policy Responses Towards Improving Solid Waste Management in Asian Metropolises
16-21 October 1989 Kitakyushu, Japan
A group of experts met in Kitakyushu, Japan on 16-21 October, 1989 and discussed and explored ways and means to improve solid waste management (SWM) in Asian metropolises.
The group recognizing
a) the need to consider SWM problems and issues in the broader context of rapid urbanization and its associated problems;
b) the need to promote local/metropolitan SWM service improvements while paying attention to global environmental/resource implications;
c) the need for commitment to enhance the SWM sector in providing efficient, effective, and equitable services;

d) the need to create lifestyles conducive to waste reduction, recycling, and resource recovery;

e) the need to promote equitable utilization of resources and access to technology between countries and between regions within a country;
f) the need for central and provincial governments to provide policy and programme support for urban SWM services; and
g) the need for society to recognize the value of services provided by SWM workers and waste recyclers.
declares that:
a) SWM systems should be developed with flexibility to accommodate prevailing local socioeconomic conditions in Asian metropolises which are fast changing;
b) SWM is an essential service and should be extended to low income, marginal settlements regardless of affordability and legal status of land tenure;

c) Asian governments have to be more committed to systematically diagnose SWM problems and formulate national action programmes to increase efficiency and effectiveness;
d) National governments should ensure adequacy of the financial base of the metropolitan authorities and availability of basic laws to impose user charges and effect cost recovery;

e) Governments should promote active community involvement in the decision making process and have a sustained programme to provide public education on SWM, environmental protection, public health, waste reduction, recycling, and resource recovery;
0 Asian metropolitan authorities should recognise the need for recycling to reduce the amount of wastes generated and to actively facilitate the efforts of the informal sector waste recyclers; and
g) Technical cooperation in the field of SWM should be strengthened among Asian metropolitan and local governments and supported by national governments as well as multilateral and bilateral development agencies.
20 October 1989 
Social aspects of solid waste recovery in Asian cities
Cornia, 1987; Gilbert & Gugler, 1981; Gutman & Perlman, 1986; Stewart, 1987; Yeung & McGee, 1986). Writings on de​velopment in the last fifteen years, describe informal employment as a safety-valve for the cities, a means of releasing productive capacities, and an alternative to official social welfare. Arguments have been made in favour of greater financial and techni​cal support for informal enterprises, and for legitimizing informal activities, espe​cially in housing.
Parallel issues are now emerging for SWM. Here the distinction is between what is officially sanctioned or mandated as the SWM system of the city and those other activities that significantly affect SWM but are usually regarded as illegal, undesirable or irrelevant, i.e., what actu​ally happens to solid wastes apart from the normal collection and disposal proce​dures. The distinction is also applied to waste recycling activities and enterprises. Thus we can think of every city as having formal and informal SWM practices. They are typically interrelated, so that neither can be properly understood in isolation. For instance, the municipal staff collect​ing and transporting solid wastes usually engage in retrieval and often route the mu​nicipal vehicles past traders' depots on their way to the disposal site.
Informal waste recovery activities in​clude the practices referred to earlier as part of social rights to wastes, the ways in which wastes are retrieved from footpaths or transfer stations by waste pickers, the participation of municipal staff in this re​trieval, the sale of refuse to farmers near disposal sites, dump scavenging, and the various arrangements that are negotiated among pickers, collectors, traders, deal-

ers, manufacturers and municipal staff. Role of Informal Activities
In most cities such informal activi​ties are responsible for more waste recov​ery and recycling than any of the formally-sanctioned activities like compost making in a municipal plant. It has been esti​mated for Indonesian cities that pickers reduce refuse quantities by a third (not counting source-separated items) (Versnel, 1982). Furthermore, the activities may be highly organized, in spite of the appear​ance of individual, casual work. For in​stance, industries needing wastes as raw materials may initiate and control systems of collection, transportation, and partial processing. The first such system for modern industry in India was the organi​zation of ragpickers to supply rags to the paper mills of Calcutta in the mid 19th century.
A few years ago very little was known about informal separation and recovery in Asian cities. Pioneering studies were those of William Keyes on Manila "scavengers" conducted for the Institute of Philippine Culture in the early 1970s and K. Taira on a community of waste recyclers in To​kyo (Keyes, 1974; Taira, 1969). Since then a number of studies have contributed some information on the informal systems in Asia (Baldisimo & Lohani, 1988; Bubel, 1989; Fernandez & de la Torre, 1986; Khyaju, 1986; Poerbo et. al., 1985; Ver​snel, 1982). Most of these are by sociolo​gists and social anthropologists; in other cases, persons involved in solid waste management projects have included infor​mation on waste picking, particularly at transfer stations and dump sites (Photo 9).
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Informal Solid Waste Recovery and Recycling in Indonesian Cities (Versnel, 1982)
Photo 9    Versnel's diagram.
Varied Structures of Informal Recovery
The information on waste pickers in Asian cities reveals a great variety within Asia in terms of the organization of pick​ers, control of operations (sometimes by syndicates or gangs), relations with the municipal staff, and views of their work. Less is known about the buyers and deal​ers and their relations with industries. They are usually very reluctant to be inter​viewed and it is difficult to verify the in​formation given on financial aspects (Photo 10). It is generally believed that the traders and wholesalers make good profits from their operations, but there may
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Photo 10 Where there are large quantities of materials being recovered from dumps, middlemen come to buy and transport the materials, as here at Pattaya, Thailand. Access to dumps may require payments to the local superintendents. (Photo: C. Furedy)
be considerable variation, from about 20% to several hundred per cent. The prices paid for used paper and glass often fluctu​ate in response to local, seasonal demand
Social aspects of solid waste recovery in Asian cities
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Photo 11 Indian cities have many small shops that trade neighborhood wastes, like this one in Calcutta. (Photo: C. Furedy)
and even to changes in world markets. The primary recoverers receive minimal pay​ment for their labours, especially where certain industries or dealers have a virtual monopoly (Photo 11). As noted earlier, women, children, and members of de​pressed groups are especially vulnerable in this regard.
Itinerant Collectors
The components of city systems most neglected by research are the itinerant col​lectors (Furedy, 1988a) who retrieve wastes from households, institutions, and offices. They may purchase, barter mate​rials for kitchen utensils or paper prod​ucts, or be given items as gifts. Some are independent, small-scale operators, and others are employees of middlemen or in​dustries. As they walk the streets with their gunny sacks, hand- or bicycle-carts

and vans, they usually ring a bell or cry out and thus may be referred to by a vari​ety of terms meaning "announced waste buyers" (Bubel, 1989).
Because they obtain wastes at the source before they are mixed, damaged and contaminated, these buyers are key actors in the Asian recovery systems (Photo 12). Modernizing cities, however, often make it illegal or difficult for door-to-door collectors to work; municipal administrators sometimes say frankly that they do not want to see poor, dirty people in good neighborhoods, and the residents may fear that the collectors are also thieves (Furedy, Field Notes, 1983, 1986; Keyes, 1974). Various city regulations can be used to justify drives against the collec​tors, just as street vendors are subjected to periodic control measures.
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Photo 12 Itinerant collectors, who gather wastes before they are dirtied and damaged by being mixed in the general solid waste collection, deserve more attention and assistance. Some cities are attempting to eliminate them, with the result that unhealthy waste-picking at dumps increases. (Photo: C. Furedy)
Without research in each city to iden​tify different categories of source collec​tors and their relations to traders and in​dustries, their role will continue to be over​looked, or decried by planners seeking to improve waste recovery.
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Informal Waste Recovery Practices in China
It is usually assumed that because China has an organized system of waste recovery with 100,000 depots employing over 300,000 workers it is the only Asian country that does not have informal prac​tices. This view is misinformed. It is true that it is not usual for Sanitation Bureau garbage collectors working in cities to re​trieve wastes, although the persons trans​porting wastes on garbage barges out of Shanghai do remove useful items (Furedy, Field Notes, 1988). But the formal system of waste recovery organized by the Min​istry of Commerce allows individuals to collect wastes from households and shops and sell them to the materials recovery companies (Sun & Furedy, 1989). Further​more, urban and rural households through​out China display many practices of waste reuse and retrieval that are not controlled by the network of community and city re​covery centres operated by the Ministry of Commerce. One can cite what hap​pens to construction wastes. There is a great scarcity of construction materials and the restrictions on the trading of these goods mean that any usable materials are highly prized both by people who wish to make alterations to their housing or shops. Bricks and wood left on construction sites in the cities quickly disappear, and it is rare to find anything useful for building in construction wastes dumped beyond the city limits.
There have always been individuals who combed garbage dumps in Chinese cities. In the past there were few such people and they were usually old. A sub​stantial informal sector has emerged in

recent years. The "New Economic Policy", which requires that the materials recovery companies be profit-making is fuelling this growth in informal waste collection and trading.     The Ministry of Commerce centres are concentrating on metals or other materials that periodically fetch good prices. So, at times, they reject glass, pa-per, plastics and rags. Furthermore, many neighbourhood collection depots have closed down because the city company will not take their materials consistently (Zhang, 1988) (Photo 13).
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Photo 13 Metal scrap stockpiled in the yard of a waste collection company in Wuhan. Since the 1950s China has developed an elaborate network of collection depots and processing centres under the Ministry of Commerce that handle and trade municipal and factory wastes. Now that these companies are required to be profitable many prefer to concentrate on metals and are reluctant to take items like old rags or bottles. (Photo: C. Furedy)
These unprofitable materials are not yet reaching dumpsites in great quantities, as there is still a demand for them. (All the mops of China are made of strips of rags, for instance). They are being gath​ered from waste-streams by "free collec​tors," who are usually migrants from very poor rural areas (Furedy, Field Notes 1990). They operate off the pavements or vacant blocks in the cities (Photo 14, 15, 16). Door-to-door collectors are also working for themselves delivering wastes
Social aspects of solid waste recovery in Asian cities
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Photo 14 Many "free collectors" are to be found nowadays in large Chinese cities. They gather the materials that waste collection depots no longer take in and sell them directly to factories, or trade them in the villages that are short of basic materials. (Photo: C. Furedy)
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Photo 15 As more recyclable materials reach dumps in China, the number of dump pickers is increasing. The pickers at Guangzhou's Tiger's Cave dump operate very much as pickers in non-communist societies. (Photo: C. Furedy)
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Photo 16 At Beijing's main dump, pickers specializing in plastics have built shelters within the dump grounds. People migrating to cities from poor rural areas in China frequently find their first opportunity for work in waste recovery. (Photo: C.
Furedy)
directly to factories. Furthermore, as plas​tics and bottles are appearing at dumps, pickers are to be found in greater numbers there. In Beijing in 1988 there was even a small colony of squatters on one dump who specialized in the recovery of plastics (Furedy, Field Notes, 1988). Some Chi​nese officials have expressed concern about street and dump pickers. Their work is rec​ognized as useful to the economy but prob​lematic for public health and social order (Furedy, Field Notes, 1988). Since the repression of the pro-democracy move​ment, following demonstrations in Tian​anmen Square in Beijing in June 1989,

many waste gatherers who originated from rural areas have been rounded up and re​patriated to rural areas, along with others who had no legal status in the city. In February 1990, the government decreed that all rural people working in the city must have valid licenses to work in a par​ticular job (BBC, 1990).
Implications for Municipal Policies
The informal systems of SWM, then, are intrinsic to the functioning of Asian cities. They thrive because industries and the general public need the resources that are discarded as wastes, because there are traditions of reuse and recycling in these societies, and because there are many people who have no satisfactory alterna​tive work.
For the most part, the poor of Asian cities who live by waste-gathering and re​cycling are not burdens upon the cities1 coffers, as they fend for themselves and create productive enterprises. Further​more, this informal waste recovery, al​though it creates some problems for mu​nicipal services, reduces the volume of
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solid waste that must be disposed of by the authorities.
It is beyond the capacity of most mu​nicipal authorities to eliminate informal waste collecting practices, should they wish to. Many municipalities tolerate them, others make sporadic attempts to reduce their effects on the formal collection and disposal of wastes. Prohibition and con​trol however, rarely reduce these activi​ties, but rather increase bribes and pay​offs (Cointreau, unpublished). The effect of changes in equipment and service de​signed to prevent scavenging by restrict​ing access to urban wastes in the city proper is to transfer valuable materials (much damaged and dirtied in the proc​ess) to dump sites, and thus to attract more pickers to these sites. But dump sites are the most difficult and hazardous places for manual recovery, so such shifts in recov​ery activities, carried out in the cause of efficient collection and city aesthetics, in​crease social, health, and operational prob​lems at the garbage dumps. Although there have been no studies of this aspect of SWM, it may be hypothesized that those cities with substantial recyclables in their wastes and that have been most success​ful in containerization and the prohibition of central-city pickers and source-collec​tors, will have the greatest numbers of pickers and other operators at their dump sites* The experiences of Mexico City, Manila and Seoul suggest such a relation​ship (Photo 17).
Municipalities can go seriously wrong in planning waste management, especially
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Photo 17 Wastes at a Kuala Lumpur dump. When itinerant collectors decrease in numbers or virtually disappear, great quantities of recyclables may reach the dumps of the mat affluent Asian societies. This was the case during the oil boon years for Malaysia. By the mid 1980s this attracted pickers and middlemen to Kuala Lumpur's dumps. (Photo: C. Furedy)
waste recovery projects, if they fail to take into account the intricacies of the infor​mal recovery and recycling that are so of​ten in evidence but are rarely acknowl​edged. They can hardly be expected to improve on current planning, however, without good studies of the interlinked systems of recovery, waste trading, and recycling to be found in any Asian city.
ATTEMPTS TO SOLVE THE PROBLEMS OF INFORMAL RECOVERY2
The proposals, pilot projects, and community development work that relate to informal waste recovery in Asian cities have varied origins. They have come from specialists in urban management, organi​zations working for the welfare of waste pickers, academics and social workers, and the staff of international organizations.
2 In this discussion I have assumed that waste collection and disposal is done by municipal authorities. Recently, however, some Asian cities (e.g. Kuala Lumpur, Jakarta) have begun to subcontract out waste collection. This "privatisation" could have several effects upon informal waste recovery, depending on whether the private firms tolerate it. In general, we cannot expect such firms to pay any attention to the social consequences of decisions about techniques and management, unless municipalities build these concerns into the contracts, which they have not done.
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Obviously the perspectives of these organi​zations and individuals differ, some are mainly interested in economical and safe resource recovery, while others are more concerned with improvements in the well-being and work of poor people. The more socially-informed plans represent attempts to accommodate the demands of S WM and the needs of waste workers. In the fol​lowing section, I note and comment on some of these proposals and projects.
Elimination of Informal Waste Picking
A common response of municipal management to informal retrieval by pick​ers and the waste collection staff is to in​crease control, regulation and monitoring in attempts to reduce this retrieval. This is a reason often given for acquiring large, high, roll-on-roll-off containers with heavy lids, for securely fencing transfer stations, and for policing dump sites. As noted in the last section, cities may ban, restrict, or harass door-to-door collectors, as well as dump and street pickers. In the 1970s, Metro Manila had regular drives against collectors whose carts were confiscated and who were subject to imprisonment (Keyes, 1974). The secretary to the Mayor of Manila wrote in 1974: "The main prob​lems that these scavengers present are that their indispensable pushcarts pose formi​dable traffic hazards and that they litter the public streets, to say nothing of the eyesores they display to tourists" (Keyes, 1974).
It is in Manila today that the most elaborate scheme to eliminate waste pick​ing has been conceived, as a result of a Presidential Task Force on Solid Waste Management, set up in 1987. The initial

concern was to thoroughly systematize solid waste management in the metropoli​tan area. A decision was made to close down the notorious "Smokey Mountain11 dumpsite in Tondo where at least 14,000 people live and work from waste gather​ing. The Technical Committee on the Pro​gram for Scavengers has put forward a proposal that would encompass pickers at other dump sites, an estimated 11,400 families altogether. The Smokey Moun​tain site is to be paved over and the area converted into a "garbage - and pollution-free community" where the former pick​ers and collectors are to be housed. They are to be rehabilitated through livelihood projects, credit financing, social develop​ment and medical care. The former waste workers are to be grouped into co-opera​tives and it is assumed that, after a short time, they will become self-supporting so that the sponsoring agencies and NGOs can withdraw (Philippine Presidential Task Force on Solid Waste Management, Tech​nical Committee on Scavengers, 1988). A very elaborate organizational structure has been set up. For instance, the livelihood program alone involves 19 agencies in​cluding presidential offices and commis​sions, national departments, metro and lo​cal government, banks, business corpora​tions, and one NGO (Institute for the Protection of Children).
It is important to note that one of the main purposes of the program is "to dis​continue dependence on waste as a source of livelihood in Metro Manila." Waste re​covery in the future is to be fully con​trolled by the government through large-scale recovery plants (which will employ some manual sorters). Informal waste workers who do not find alternative work
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will be encouraged to return to their prov​inces of origin. The reappearance of pick​ing will be "discouraged" through "the for​mulation and strict enforcement of laws and ordinances pertaining to scavenging." (Philippine Presidential Task Force on Social Waste Management, Technical Committee for Solid Waste Management, 1988).
Although community participation was originally a stated goal of the project, the procedure to date has been social en​gineering. Indeed, a survey of some of the dump dwellers by an independent investi​gator in 1988 found that most knew little about what was being planned for them (Bubel, 1989). Bubel's opinion is that the procedures to date have been top-down planning. In spite of the elaborate bureauc​racy for the program, the training in alter​native work has been minimal and not very appropriate; very few pickers have ob​tained employment as a result. The budget allocations for social and employment pro​grams are a tiny fraction of the whole solid waste management plan. It has been as​sumed that charitable organizations, com​munity groups and social agencies will supply the support needed for improving the standards of living for the displaced waste pickers. Yet these organizations have not been centrally involved in the planning process and their resources are already stretched with their existing work.
The Philippine authorities undoubt​edly have a concern for the dump dwell​ers, but the planners of the solid waste management project do not seem to be in touch with community development proj​ects in the Philippines that work in a genu​inely participatory way, and they do not seem to be aware of project work else-

where in Asia that is addressing the diffi​culties of waste recovery in large cities. There has been no realistic calculation of the loss of resources that will result from the banning of informal waste recovery.
Formalizing Informal Activities
Accommodating informal recovery practices
Accommodations to informal recov​ery practices that bow to the inevitable \ and recognize the value to the society of; waste recovery include designing transfer stations with areas for waste pickers to operate and even supplying equipment for cleaning and packaging recyclables. This was suggested by the environmental con​sultant, Sandra Cointreau, in the project guide she prepared for the World Bank entitled "Environmental Management of Urban Solid Wastes in Developing Coun​tries" (Cointreau, 1982). Cointreau noted that good management of the transfer sta​tions was necessary to ensure adequate clean-up after the removal and sorting of recyclables. Hers was the first such solid waste report to explicitly address this is​sue. Recently, however, she noted that there had not been much response to this suggestion, mainly because most cities are short of space for transfer stations and cannot enlarge them, so interest has shifted to end-of-the-line recovery at disposal sites (Cointreau, 1989). In Seoul, the city au​thorities recognized the impossibility of excluding hundreds of pickers from Nanjido dump and have built some sani​tary facilities there (Kim, 1989).
Facilitation of pickers1 work by the solid waste authority, together with health
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services and other welfare measures, were recommendations of the "Report on Scav​enger Activities and Health Hazards to Scavengers" brought out by the Solid Waste Management Project supported with West German aid in Kathmandu (Khyaju, 1986). At the Teku compost plant site, pickers are permitted access to windrows, a platform has been constructed to allow sorting of wastes unloaded from garbage trucks, land has been allocated for hous​ing, and the pickers have formed a co​operative, the first task of which is to con​struct shelters (Furedy, Field Notes 1990)
Waste recovery plants
Some suggestions for formalized scavenging refer to recruitment of pickers to work off conveyor belts at waste re​covery plants located at disposal sites. It is usually implied that all other retrieval would be banned. The informal pickers would be transformed into employees, ei​ther of the municipality or of a private firm with a subcontract for the waste re​covery (Wilson, 1988). Since these schemes usually entail mechanical retrieval as well as the conveyor belt work, it is inevitable that fewer people will be em​ployed in the new system than operate cur​rently on the open dumps. Furthermore, there is no guarantee that the workers will be selected from the pickers; in fact, many of these may be disqualified from such employment in certain cities. For these reasons, as well as the fact that one un​skilled worker earns considerably less than a picker family can when they work at hours of their choosing, picker communi​ties, if consulted, are generally opposed to

such schemes. As such innovations have only been proposed for single sites in cit​ies like Manila and Bangkok, it seems likely that, if they were implemented, the displaced pickers would shift to other dump sites, or to transfer stations and streets. Calculations made by the Solid Waste Management and Resource Mobi​lization Centre in Kathmandu showed that for that city the energy costs of such a plant made it uneconomical.
Manila’s eco-centres in the 1970s
Manila has already tried one well-meant but poorly-conceived experiment in organization for retrieving and waste-trad​ing. A pilot project managed by the Min​istry of Human Settlements in the late 1970s aimed to promote waste collection at source and to give collectors and pick​ers the opportunity for better earnings by by-passing their customary informal waste traders (known locally as "junk mer​chants"). This was the Pera sa Basura (Cash in Trash) project under which reg​istered "eco-aides" were equipped to buy recyclable materials door-to-door (at set prices) and to sell these to "eco-centres." These in turn traded them to a single re​cycling corporation. Thirty eco-centres were set up. The scheme soon ran into numerous difficulties, some managerial and financial, and some related to the mar​keting of waste materials. By 1980 all of the eco-centres had closed down (Coin​treau, unpublished).
One discussion of the problems of this project emphasized that it competed with the established informal systems of waste recovery and trading in the city (Institute of Philippine Culture, 1983). Some observ-
ers thought that the resistance of the junk merchants (and their enticing of collec​tors to continue to sell to them rather than to the eco-centres) was the major factor in the failure. The extent to which existing dump pickers or itinerant collectors were actually recruited as the eco-aides is not stated in the description of this project. Since they had to be registered, which required obtaining police clearance, many pickers and collectors may have thought they would not obtain registration, as their former activities were illegal (Furedy, Field Notes, 1983).
The Manila experiment has attracted interest because it is a well-documented example of a government department at​tempting to achieve the improvement of waste recovery by, in effect, formalizing the informal system in a city.
Assistance to waste pickers
A discussion paper on "Scavengers in the Socio-economic Structure of Indo​nesian Cities" presented in 1982 by J. F. Versnel to the Informal Sector Program (a joint action research program of the Institut Teknologi Bandung and the Institute for Social Studies of the Netherlands) ini​tiated efforts to work out ways of "inte​grating" waste pickers into Javanese soci​ety. Versnel argued that waste gathering and collecting operations should be al​lowed to continue, that the "scavengers" should be helped to attain adequate hous​ing and working facilities, that the envi​ronmental conditions of the places where they have access to wastes should be im​proved, and that encouragement should be given to co-operative organizations and credit facilities to improve their ability to

function (Versnel, 1982). 

"Ecovilles" Proposal, Bandung
The Centre for Environmental Stud​ies (PPLH) of the Institut Teknologi Band​ung has continued to work for these goals; their project with the Jati Dua people in Bandung is noted in the next section. Pro​fessor Hasan Poerbo, director of the Centre, has proposed that the existing sys​tems of informal recovery could be devel​oped as the first stage of solid waste man​agement in the neighbourhoods of Indo​nesian cities.
His plan for waste-recycling "ecov​illes" would establish communities of for​mer pickers and collectors in different resi​dential neighborhoods of a city. The pri​mary collection of all refuse would be done by members of the ecovilles, operating through co-operatives. They would sort out the recyclables and compost the organic material in their settlements, leaving only useless residues to be picked up by the municipal staff and transported to the dumps. The ecoville members would be assisted in designing and building basic housing with sanitary facilities, and in acquiring the skills necessary for the work. The proposal suggests that more sophisti​cated recycling enterprises could be started up once the ecovilles are going concerns (Poerbo, 1987).
The PPLH faculty have further argued that the ecovilles would be, in a sense, halfway houses for rural migrants, since it is migrants who usually turn to waste pick​ing. In the ecovilles they would learn skills that would enable them to move out after a time, to make room for new arrivals. In this way, it is hoped, families would be
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enabled to break out of the waste-picking sub-class.
The Centre was not able to initiate this experiment in integrating formal and informal waste management in Bandung, since the municipality was not persuaded of its practicality. They were successful in gaining co-operation for an experiment from another Javanese city, Surabaya, with funding from the Ford Foundation. How​ever, it did not prove possible to create ecovilles in Surabaya. The main difficulty was acquiring appropriate sites for the ecovilles throughout the city (Poerbo, 1988a) due to scarcity of land and opposi​tion of residents to waste collection and recycling depots in their neighbourhoods. In fact, a number of conditions would have to be met for the proposal to work as planned. Apart from land and technical and financial resources, numbers of dedi​cated community workers would be needed over a period of time to imple​ment the skill-training component of the plan.
Waste processing zones proposal
The Centre has proposed testing an​other version of this basic idea in Jakarta. In this proposal, the recovery depots are known as waste processing zones and they are to be developed as modules through​out the city, beginning with about five ex​perimental sites. An overall board of di​rectors is planned, and each module or zone is to be managed by a professional management unit. Waste pickers are to be given the opportunity to rent space in the zone, to which they would bring their gath​ered items for sorting, processing (e.g. compost making) and trading. It seems that

these zones are to be work places, and not residential communities like the "ecov​illes." Pickers would be free to work out​side of the formalized waste processing zones. It is argued that the research and development support given to the zonal system and managerial and technical as​sistance from local government, will en​able the zones to offer incentives for the independent pickers and itinerant collec​tors to join the co-operatives based there (Poerbo, 1988b).
In the light of the Manila experiment mentioned earlier, it will be interesting to see whether such an approach will gain acceptance with the materials traders and recycling factories of Jakarta, as well as with the waste pickers. Again, this plan requires the full support of municipal au​thorities, appropriate sites, water supply and sanitation, considerable managerial resources, and marketing research. The pilot projects designed to launch this con​cept were given partial support for only three months and have since closed down.
Registration of Waste Pickers
Since President Suharto has taken an interest in the country's waste pickers, Jakarta city has begun to check and regis​ter pickers and collectors. There have been several announcements that waste collec​tors who appear properly in the census will be eligible for small loans (Anon., 1988b). According to Professor Chaidir Makarim of Tarumanegara University, however, most informal waste workers are reluctant to respond to this initiative. Many are illegal residents in the city. (Jakarta residents are required to register with the local government to be awarded legal resi-
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dential status). People may be afraid to register with the police lest they be evicted from Jakarta, They also may not under​stand the bureaucratic procedures of the loan program (Jakarta Post, 1989).
Experiences With the Organization of Waste Pickers
Jakarta and Bandung
In Jakarta, an independent develop​ment studies centre, Lembaga Studi Pem-bangunan, under the directorship of Adi Sasono, has also been urging examination of the range of issues arising from the pres​ence of at least 700 waste-picker commu​nities scattered throughout the city. Sasono has also argued for the integration and for-malization of the current practices of waste collecting, based on the formation of picker-collector co-operatives. The empha​sis in his approach is on self-reliant com​munity development: pickers should be en​abled to form genuinely participatory co​operatives to allow them to gain access to financial and other services and to resolve problems arising from their work. The lo​cal government, and research centres and universities, should make a long-term commitment to establishing viable com​munities, by facilitating participatory proc​esses, but they should avoid using these communities as research objects or dem​onstration projects. The co-operatives would seek to obtain better conditions of trade with the middlemen and recycling factories. The key to this approach is to build up co-operation among the various constituents having a role in waste gen​eration, disposal and reuse (Sasono, 1988). This, indeed, was the theme of William

Keyes' discussion of the problems of poor waste pickers in Manila in the 1970s. In his recommendations, Keyes emphasized social policy, but pointed out the need for the co-ordination of government and pri​vate business policies, guided by social concerns (Keyes, 1974).
The PPLH at the Institut Teknologi Bandung has some experience of devel​oping waste picker co-operatives. In the early 1980s, a group of faculty with Dutch funding, aided a squatter-picker commu​nity (Jati Dua) in community development and the improvement of waste recycling. The Jati Dua people, about thirty families of mainly rural Javanese migrants, learnt
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Photo 18 A squatter community of waste pickers in Bandung, Indonesia, improved their earnings by composting, growing seedlings, and other waste processing techniques, with the assistance of the Centre for Environmental Studies of the Institute Teknologi Bandung in the early 1980s. (Photo: PPLH-ITB, Bandung)
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techniques of composting and fish and rabbit raising. They developed a nursery for growing compost seeds gathered from refuse (Poerbo, Sicular & Supardi, 1985). This project was disrupted when, in 1983, the local government evicted them from their squatter settlement and dispersed the families to different resettlement sites around Bandung. The co-operative has since been reformed and has purchased land so as to reunite the community. Hous​ing units have been designed with the as​sistance of the Dutch Women’s Associa​tion. There are plans to start up waste-based work that they hope will bring the Jati Dua community better returns, more self-respect and improved social status than dump and street picking (Poerbo, 1988a) (Photo 18).
Bangkok
The desire to acquire land and de​velop a decent, low-cost residential com​munity has provided the focus of commu​nity co-operation among over four hundred households, most of which do waste-based work, beside Bangkok's On Nooch dump site. The Community Relations Group, a Bangkok NGO, has worked with the com​munity since 1982 and has reported on the vigorous self-help efforts of the people. They were successful in resisting eviction by the Bangkok Metropolitan Authority in 1984, and have since found suitable land to purchase. A savings group is gathering contributions from the households towards the purchase of the land, and further con​tributions come from a collective waste-gathering drive once a month. The Sama-keetam community, with assistance from the Community Relations Group, have



worked out a plan for the development of the site, principally through self-help, once the land is purchased (Angel & Soomsook, 1985; Sukhanenya, 1988). A child care centre and school and a medical clinic, with support from local charities and Bel​gian aid, is supplying some services for children and youths at the dumpsite. This group is not yet concerned with improve​ments in the nature of their waste work, but if the residential development is achieved, they will then be in a position to address some of the issues of dump scavenging.
Ahmedabad
The longest experience with organiz​ing waste pickers to improve their access to resources and their incomes comes from Ahmedabad, India, where the Self-Em-ployed Women's Association (SEWA), which was part of the Textile Labour As​sociation, became involved in understand​ing and assisting women who picked pa​per from streets in the mid 1970s. Many of these women were the wives of textile workers, or had lost their work in the mills as a result of preference given to males during retrenchment. SEWA helped some women gain access to low grade papers that were not being well handled in the system of paper trading of mills and fac​tories. Groups of women met to discuss their employment needs and a series of cooperatives were formed, some of which sought to develop alternative skills to waste gathering and sorting. One group concentrated on learning how to operate more effectively in the waste paper trade. This became the Sujata Cooperative; later another organization, the Pethapur 
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Cooperative was formed. The story of the ups and downs in organization, in relations with government departments and contrac​tors, and a difficult dispute with the Tex​tile Labour Association, is described in Struggle for Survival: Organizing the Pa​per Pickers of Ahmedabad, by Elizabeth Bentley (Bentley, 1988).
The cooperative has had to contend with secret deals and corruption in the trade of waste paper from government of​fices to contractors. The members have developed a variety of organizational skills as a result. Their determination to make a success of dealing with clean waste paper rather than merely picking the scraps that get into waste streams attracted media at​tention and an item on television gained them public support. The women are con​centrating on gaining more independence of paper contractors, agents and mills be​cause at present they are still paid only 10% of the price that contractors are able to obtain when they again sell the paper to the mills. As a step towards this, they have acquired a warehouse and hope to gradually find ways of bypassing the mid​dlemen. They plan eventually to set up their own paper processing plant.
Barriers to community-based schemes
While co-operatives are feasible for well-defined communities of families, it should be remembered that many people who participate in waste picking and col​lecting do not live in such communities -street children, whether orphans or run​aways, are an important category in most big cities, for instance. Furthermore, at any one time, a proportion of the pickers are doing this work only temporarily.

Where the wastes are of very low value (for instance, on Indian garbage dumps) it is common for men to engage in picking only when there is no better-paying work available, or when garbage trucks deposit more valuable wastes. Co-operation may be high when a group is defending itself against eviction, or bargaining for living space, and may recede when there is no urgent need for community mobilization. At least one commentator has described Javanese waste pickers in general as "no​torious individualists" (Versnel, 1982). Proposals for co-operatives have to be carefully evaluated in the light of infor​mation about the full range of people in​volved in waste recycling, the variety of work they do, and, most importantly, their own ideas about co-operation.
Integrated community development of marginal groups may be limited by lack of understanding and co-operation by the municipal authorities. The Calcutta Social Project began its work with waste pickers by concentrating on the needs of the chil​dren at the city's main garbage dump and, as resources became available, created a school and training centre, a health clinic, a day-care programme, skills' training for
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Photo 19 The Calcutta Social Project has organized a school, skill training, medical clinic and day care centre for families that live by picking at Dhapa dump. Voluntary organizations hope that picker children who receive an elementary education may be able to find better work. (Photo: C. Furedy)
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youth and adults, and adult education classes (Calcutta Social Project, 1987). However, the plans for building a resi​dential community to enable the poorest from waste-picker squatter settlements to build housing and community facilities for themselves have stalled because the city authorities have not agreed to release any land for this purpose (Karlekar, K. & G. V., 1987) (Photo 19).
Work with street children and small scale entrepreneurs
Other initiatives in India have focused on developing alternative work opportu​nities for children who live by street pick​ing. Street Kids International (SKI), an organization based in Toronto, Canada, has, following its success in Khartoum, begun its bicycle courier project in co​operation with the Ragpickers Educational and Development Scheme of Bangalore. The project is supported by international organizations (such as Rotary Interna​tional, Action Aid India) and local ones (Mythri Trust, Rotary Club of Canton​ment). This enterprise creates a working relationship between previously scorned street children and local business leaders, mediated by community workers. There are plans to start up similar messenger services in other Indian cities (Street Kids International, 1989) (Photo 20).
There are many other community-based efforts of various kinds in Asian cities, some concentrate on providing schooling and skills training for children who live by street picking, some attempt to improve small-scale recycling skills, or to enable itinerant collectors to invest in better equipment for transporting their col-
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Photo20 Former street boys are now bicycle couriers in Bangalore. Organization and skill-training to escape waste picking is the aim of most child and youth programs. (Photo: Reds)
lected materials (Photo 21). In India, work of this kind has been done by the Self-Employed Women's Association (SEWA) in Ahmedahad and to a lesser extent in Delhi. In the former city, women waste pickers have formed a co-operative and thus have been able to increase their in​comes and upgrade their work and status. Assistance to waste-picking children and to small-scale entrepreneurs has been given by the Don Bosco Anbu Illam Social Serv​ice Society in Madras, by People's Re​sponsible Organization for a United Dharavi and Youth for Unity and Voluntary
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Photo 21 Acquiring a means of transporting wastes is the first step in increasing the earnings of waste collectors. A loan to hire or purchase a rickshaw is the kind of assistance that organizations like the United Bustee Development Association in Calcutta wish to provide in their communities. (Photo: UBDA, Calcutta)
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Photo 22 Street boys make paper bags and other goods from waste paper, under the Rag Pickers Education and Development Scheme, Bangalore. One way to avoid the worst hazards of waste-picking is for groups to organize to obtain clean wastes and process them. (Photo: Reds)
Action, in Bombay. The United Bustee Development Association and the Lutheran World Service in Calcutta have gathered information on recycling enterprises (Photo 22,23).
Successful community projects have usually relied on the mediating role of non​governmental organizations which have assisted the community to develop appro​priate systems of decision-making and management. In the case of waste-worker groups, if they have no stable organiza​tions of their own able to carry on the work for material improvements and value changes, short pilot projects (which have limited funds) are unlikely to effect the long-term changes hoped for. It should also be remembered that enabling particular groups or individuals to move out of dump picking does not mean other poor people will not move into their places to gather the valuable materials forsaken by the upwardly mobile.
Initiating and Sustaining Social Debates
If all aspects of the recovery and re-
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Photo 23 The People's Responsible Organization for United Dharavi, in Dharavi squatter areas, Bombay, is helping families who work at plastics gathering and sorting. (Photo: C. Furedy)
cycling of urban materials arc taken into account, Asian cities can hardly avoid complex social debates, encompassing poverty, discrimination, informal work, the status of particular groups of people, and even the smallest details of municipal schedules, techniques and regulations. Local workshops and national and inter​national meetings can bring together those who can articulate the social issues of waste work and examine the range of op​tions for action. But follow-up work is needed if meetings arc to have real ef​fects.
In 1983, Calcutta was the venue for an unusual, perhaps unique, workshop that brought together members of non-govern​mental organizations, social workers, so​cial researchers, engineers, municipal of​ficials and business people. Supported by Environment and Development in the Third World and the United Nations1 De​partment of Technical Co-operation and Development, the meeting addressed the "economic, social, technical and sanitary effects of the recycling of wastes in big towns." Much of the discussion concerned the role of poor people in waste recovery.
Social aspects of solid waste recovery in Asian cities
The meeting resolved that wastes should be used first and foremost for so​cially productive ends and that the social rights of waste workers should be recog​nized in policies for waste management Some participants expressed concern over the mechanization and modernization of solid waste management as these devel​opments are adding to pauperization and marginalization of those engaged in waste recovery. Various options for allowing pickers to participate in discussions of municipal plans, for improving the condi​tions of work of such people, and reduc​ing exploitation and vulnerability, were brought forward. The registration of pick​ers, and the establishment of low-cost but clean stations for sorting and trading were among the suggestions. The participants were aware of the difficulties of interven​ing in existing trading patterns, yet con​cerned about the low payments that pick​ers, especially women and children, re​ceived. The meeting concluded with a re​solve to form a group to begin a dialogue on the city's SWM plans and to mobilize broad public participation in the planning process (Sen, 1983).
Unfortunately, there was no follow-up to this workshop and the group was never convened. Persons who attended fern other Indian cities and abroad did not maintain contact with the local par​ticipants and the latter did not get together afterwards to press for changes in the waste management system. Although some of the participants have continued to work with waste pickers and recyclers, there is m means by which their experiences can be systematically shared with others in​terested in their initiatives.
That the social dimensions of waste

problems continue, to some extent, to be topics of concern for more than a handful of people in Calcutta is suggested by me​dia reports (Anand, 1984, 1985 & 1987; Sarkar, A.N., 1988; Sarkar, B., 1985; Ma-jumdar, 1988; Mukherjee, 1985). There have been a number of newspaper articles about urban encroachment on the garbage farms where vegetables are grown on old dump land. This is one of the issues em​braced by Dr. D. Ghosh, a sanitary engi​neer and ecologist, who refers to employ​ment opportunities as well as ecological and economic reasons in his arguments for the preservation of the garbage farms (Institute of Wetland Management, 1986). Recently a Calcutta magazine featured a series of articles and commentaries under the heading "Rubbish Logic," in which the authors argued that the poor of the city who live by waste recovery and other ba​sic work, are essential to the city's func​tioning. Citing a sociologist's estimate that at least 40,000 people make their living from waste picking in the city, the authors suggested that the speedy and efficient removal of solid wastes from the streets and controlled dumping might mean great hardships for the poor, as well as other costs to the metropolis. According to the magazine, the head of the Conservancy Department of the Corporation of Calcutta declared that such considerations could not interfere with the city's plans for more ef​ficient collection and disposal of solid wastes (Sinhah et al., 1988). Other city officials fear that if informal waste recov​ery is promoted, this will encourage more rural people to migrate to cities because taking up this work requires, initially, no specific skills or capital.
The difficulties of creating and sus-
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taining a general social concern that will push cities towards addressing the range of problems of waste work suggests that watch-dog organizations are needed to keep these matters before the public and co-ordinate the insights and knowledge that are generated by research, project experience, and conferences.
Leadership for Change in Attitudes
Awareness of the social issues for SWM can be promoted by national and local leaders who are concerned about the status and working conditions of waste workers. Mahatma Gandhi, in his cam​paign for the improvement of the lives of India's Untouchables, argued that every​one in the society must share the burden of waste disposal. He applied the prin​ciple in his ashram, insisting that all mem​bers undertake waste duties. Rabindranath Tagore, India's Nobel Prize-winning poet, expressed his concern by translating into English a poem by a little-known Bengali poet entitled "The Scavenger,11 and pub​lishing it in the Calcutta Municipal Ga​zette in 1925 (Tagore, 1925). In China, Chou En Lai's fraternization with sanita​tion workers and statements on the impor​tance of waste recycling are still remem​bered. Framed quotations are to be found in neighborhood waste collection centres, for instance in Nanjing (Furedy, Field Notes, 1988).
One city governor who has taken the matter of status to heart is Chamlong Srimuang of Bangkok. He regularly goes out to meet street sweepers at their work early in the morning, visits the city's dump sites and frequently expresses his admira​tion for the people who work to keep the

city clean (Trakullertsathien, 1987). Bang​kok has had competitions for citizens to choose their favorite street sweeper (Ekachai, 1987c).
In Indonesia, much more attention has been given to the problems of waste pick​ers and collectors since President Suharto referred to the need to treat them humanely and recognize them as productive citizens (Anon., 1988b; Sukhanenya, 1989). His interest prompted discussion among the governor of Jakarta and some cabinet min​isters, renewed efforts by voluntary organi​zations, and university-sponsored semi​nars.
Such examples are rare. High-level leadership in attitudinal change has yet to shape country-wide action to end discrimi​nation and to support effective legislation and services for those who must deal with the wastes produced by all members of society.
Integrated Resource Recovery Project of the United Nations Development Program and the World Bank
Ultimately, waste recovery functions as part of national, and even international economies, and successful community-based enterprises depend on a healthy, fairly stable economic environment. Sug​gestions of ways in which governments (national, regional and local) can help to create the legal and institutional mecha​nisms to encourage recycling, principally by private sector enterprises, are to be dis​cussed in a report of the UNDP/World Bank Integrated Resource Recovery (IRR) Project: Solid Waste Recycling: Case Studies in Developing Countries. Based on case studies from the major regions for
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the developing world, it will address many of the issues on the strengths and prob​lems of informal waste management, sug​gesting the relations between enterprises and national economic factors. The re​port will provide specific suggestions for promoting recycling, including educational campaigns, training and technical assis​tance to enterprises, waste exchanges, manufacturing requirements, tax incen​tives, and import restrictions (Cointreau, unpublished). The IRR Project has al​ready published an annotated bibliography on materials recycling (Cointreau et al., 1984; Bartone, 1986; Gunnerson, 1982).
Developing Insight and Information
The experiences to date with improv​ing conditions of manual waste recovery do not yet provide broad success stories. There are very few people who have seri​ously addressed the range of problems in​volved, attempting to bring welfare strate​gies into conjunction with acceptable modes of resource recovery. Pickers, itin​erant collectors, small dealers and trans​porters, large operators and manufactur​ers are linked in complex ways in each city. There is a need to discuss the op​tions for more recovery at source, through itinerant collectors, for instance. Schemes that are initiated in ignorance of the exist​ing informal systems, and in competition with elements in those systems, and which require a municipality to undertake func​tions for which it has no experience, would seem to have little prospect of success.
It is not likely that there will be sub​stantial progress unless city authorities are prepared to recognize the needs of those who are performing the tasks on which

recycling depends. Indeed, some degree of co-operation is necessary from all the actors in the formal and informal SWM systems, including the traders and buyers of recovered materials. Since the educa​tion of municipal engineers and managers is usually strictly technical, ways must be found of introducing social perspectives into routine training, and of building so​cial awareness among senior staff. Inter​national organizations can give a lead in this by insisting that solid waste manage​ment conferences and training programs sponsored by them are interdisciplinary, incorporating social concerns. This was the view taken by the United Nations Centre for Regional Development in organizing the project on Improving Solid Waste Management in the Context of Metropoli​tan Development and Management in Asian Cities (UNCRD, 1987). A similar social emphasis was built in the Interna​tional Workshop on Solid Waste Manage​ment and Resource Mobilization organ​ized by the Solid Waste Management and Resource Mobilization Centre and German Technical Assistance in Kathmandu, Oc​tober 28-November 2,1990.
Each attempted project can extend our understanding of the factors that must be taken into account in developing work​able solutions, provided there is genuine evaluation of methods and outcomes. Gradually, a body of information and in​sight is developing that will help cities or nations to decide what specific actions for the promotion of recovery and recycling might rest on official initiatives, and what are better left to collaboration of commu​nity organizations and the public. Policy guides, detailed case studies, comparative research, and the views of waste workers
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and the voluntary organizations that have assisted them, can help define the issues, and illuminate the available options.
SOCIAL AND TECHNOLOGICAL ISSUES IN COMPOST-MAKING FROM MUNICIPAL WASTES
The discussion so far has focused on persons and community organizations in​volved with informal recovery of materi​als in cities. Another important aspect of waste recovery and recycling in Asian cit​ies is compost-making from municipal solid wastes. Decisions about composting are usually treated as largely technical, but, as indicated above with reference to ve​hicles and containers, choices of tech​niques and equipment involve social and environmental values. The following dis​cussion of options in compost-making pro​vides the opportunity to set out issues of appropriate technology and to illustrate the interrelations of social, economic, and administrative factors in waste recovery.
Controversy over Composting Tech​niques
When Asian city governments be​come concerned about declining space for waste disposal, they usually think of com​post-making as a means of reducing waste volumes and, possibly, generating income from waste recycling. Because manufac​tured materials are extensively recovered from waste streams in Asian cities, the refuse that cities must finally dispose of often consists predominantly of organic and inert matter and is thus well suited for composting.    But compost-making has

become controversial. This is because when administrators made decisions to explicitly promote composting in the last twenty years, they often chose complicated mechanical plants for this purpose. Proj​ects were undertaken without studies of potential markets and overall costs. Few cities have been able to operate these plants successfully or to market their prod​uct without losses. The plants have had numerous mechanical problems. Some have been closed down; those still work​ing rarely operate at capacity, and gener​ally produce compost that farmers do not want or cannot afford (Jha, 1984; Thome-Kozmiensky, 1982; Furedy, Field Notes, 1985-88). These plants have become ex​emplars of inappropriate technology, and compost-making appears fraught with problems (Sakurai, 1986a; Maung, 1982). Nevertheless, the interest in com​posting urban wastes persists, simply be​cause it seems to offer the only feasible way to substantially reduce refuse volumes at dump sites. In some cases, too, city managers still dream of making money from compost sales. In contrast to the "high technology11 approach, proponents of appropriate technology do not start with the design of machines for compost-mak​ing. Instead they ask: to what extent does composting take place, in community set​tings, and what methods appear to be working satisfactorily? They point to ex​amples of flourishing natural systems, and the potential for further promoting com​munity-based approaches to composting.
Natural Compost for Urban Fringe Farms
The single largest, and most economi-
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cal, natural system of using city refuse for farming is that of the garbage farms of East Calcutta, for here the wastes are pre​dominantly used in situ, and thus the costs and complications of transportation (such as, for instance, on the garbage barges of Shanghai) are avoided. At Calcutta's main dumping site, established in 1865, the municipal corporation leases out plots of mature dump land for vegetable farming, amounting to about 800 hectares (Furedy & Ghosh, 1984). The city’s refuse forms an extremely productive substratum - be​sides vegetable matter and coal ash, there are quantities of animal dung, sewer sludge, bones, and other organic materi​als. Twenty-five varieties of vegetables are grown throughout the year, at an aver​age rate of 150-300 tonnes per day, with​out the addition of chemical fertilizers. Fresh refuse is also highly prized by nearby farmers, many of whom have made arrangements with refuse truck drivers to obtain consignments before the trucks reach the dump. The employment gener​ated by this intensive farming (an esti​mated 20,000 people have work as a re​sult) is one of the arguments put forward, along with ecological and economic ones, by those who wish to see the garbage farms protected and assisted (Institute of Wetland Management, 1986) (Photo 24). The dependence of the nearby farmers on the refuse is indicated by their active pro​tests when changes in municipal manage​ment have threatened to end their infor​mal deals to obtain fresh refuse. Recently, produce farmers and fish farmers (who use the city's sewage in their ponds) in the East Calcutta area formed a Waste Recy​cling Region Development Committee to work for the preservation of the farms and
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Photo 24 Natural composting systems are the most effective ways to use organic wastes from Asian cities. In Calcutta areas of old dump land are leased for vegetable farming. Old dump sites in other Asian cities are usually farmed until the land is taken up for development. (Photo: C. Furedy)
fish ponds (Chaudhuri, 1988). In this sys​tem of garbage farming there are no mar​keting and transportation costs, factors which have been handicaps for municipal plants in other larger cities. Furthermore, since even broken glass and small pieces of hard plastic are retrieved from Calcutta's garbage, such particles are not yet a prob​lem for the garbage farms.
Other natural approaches are found in large South Asian and Chinese cities (for instance, Bangalore, Beijing, Guangzhou and Jakarta, to name just a few). Farmers come into the city to gather cartfuls of refuse, or go to the operating dump sites to take compost; small dumps abandoned as the cities expand are quietly taken over for vegetable gardens. Quanti​ties of refuse in smaller South Asian cit​ies are also casually deposited on waste land, or underneath trees lining the re​gional roads. Although this is not deliber​ate composting, these wastes improve the soil and thus ultimately make it attractive for small vegetable gardens. In addition, traditions of backyard composting may survive in squatter settlements or areas un-serviced by municipal waste collection
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Photo 25 Chinese cities have made extensive use of city refuse for urban-fringe agriculture. Until recently, this was the principal way in which Shanghai disposed of Us solid wastes. The refuse is carried by barges on canals to the rural suburbs. The promotion of chemical fertilizers is one factor in the city's current waste disposal crisis. (Photo: C. Furedy)
(Suwarnarat & Furedy, 1986; Furedy, 1988c).
The largest city to dispose of consid​erable quantities of domestic solid wastes through garbage farming is Shanghai. Ref​use is carried out to farms on barges along rivers and canals (Photo 25). In the sub​urbs and Jiangsu district it is off-loaded onto the land to decompose, and the com​post may then be sifted through screens (Shanghai Resource Recovery and Utili​zation Company, 1984). Subsidies of chemical fertilizers to farmers in the re​gion, a growing distaste for the odors of decomposing wastes, and dissatisfaction with the amount of synthetic material and glass in the waste, have led many farmers to reject the city's wastes in recent years (Zhang, 1988). The surplus has to be dumped along the sides of the canals. Now Shanghai faces the problem of finding more space for refuse dumps (Furedy, Field Notes, 1988). The city has also built a small compost plant with the aim of mak​ing superior compost, but as yet the mar-

ket potential of the compost produced from this plant has not been researched (Zhang, 1988).
Low-cost Techniques
Other satisfactory compost systems are based on 'low tech." windrow sys​tems, where refuse is piled and turned by front-loading bulldozers. In South Asia one often finds that the compost plant has ac​commodated the desire of waste pickers to retrieve all possible materials. In Kath-mandu and Bangalore, pickers are allowed to gather from the windrows, and this is not seen as interfering with plant opera​tions (Furedy, 1986; Furedy, Field Notes, 1990) (Photo 26). In New Delhi, they are permitted access to the plant's conveyor belt (Jain, 1986).
Several Chinese cities, such as Shang​hai and Beijing, are developing somewhat more elaborate systems where wastes are fermented in chambers and later the resi​dues are mechanically sifted (Furedy, Field Notes, 1985-1988). Market assessments are usually not conducted. The city man​agers believe that urban fringe farmers
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Photo 26 Unable to use its mechanical compost plant, the city of Kathmandu, Nepal, developed a simple windrow compost system in the late 198O's. Waste pickers are permitted to gather recyclables from the refuse as it is shaped into windrows. (Photo: C. Furedy)
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have not forgotten their traditions of com​post use and that they will accept good compost as long as it can compete with the readily available chemical fertilizers. It must also be relatively free of glass and synthetic particles. Recently, the Beijing Sanitation Bureau, having observed farm​ers collecting compost from the city's main dump, has set up a sifting machine to re​fine the compost and make it even more attractive to the farmers (Yang, 1989).
The Ragunan Zoo in Jakarta set up, in 1988, a simple composting system that combines zoo waste with domestic waste from nearby neighbourhoods, at a site off the zoo grounds. Recyclables are gath​ered by pickers. The waste is mounded and watered and turned for eleven days. It is then packed into wooden frames and blocked. After a few days, the compost is ready for packaging and is even sold in supermarkets. Some of it is also used on zoo vegetable gardens to grow corn, beans and squash as animal feed. The system successfully recycles 30-40 m3 of zoo waste and a further 70 m3 of domestic waste (Anon., 1988c). The compost is particularly desired by golf-courses.
A project in Orangi, a squatter settle​ment in Karachi, Pakistan, undertaken by the United Nations Centre for Human Set​tlements, monitored the formal and infor​mal solid waste systems, and then tested out three methods of small-scale com​posting - the Chinese covered pile, a simple windrow and a force-aerated wind​row. It was concluded that all methods reduced enteric bacteria satisfactorily but that the Chinese method was likely to work best for Orangi. Exploring markets for the compost that would be produced by com​munity co-operation was a component of

this project. There did not appear to be a prospect for its use in the settlement; home gardens are not mentioned in the brief published report, possibly because of the scarcity of water. The demand in surround​ing rural areas, has yet to be analyzed (UNCHS, 1986). The current status of this project has not been reported.
In Asian cities, where every opportu​nity should be taken to increase urban food production and general "greening", com​posting should not be seen merely as a waste-reduction technique, let alone a money-making venture. There are possi​bilities for street and neighborhood co​operation that would allow the commu​nity to apply compost to common vege​table plots and to local parks. It is useful that many recent immigrants to cities are familiar with rural composting practices. The city of Guangzhou, proud of its repu​tation as a "flower city," believes that civic pride will encourage apartment dwellers to buy compost for potted plants (Furedy, Field Notes, 1985-1988).
Impact of Modernization and SWM Systems on Composting Traditions
The viability of these natural and small-scale systems obviously depends on the extensive retrieval of manufactured and other problematic materials (such as green coconut shells). Since this is largely achieved informally, successful compost production in Asian cities is, at present, intimately connected with the social sys​tems of waste recovery outlined in this review. This is rarely recognized by city engineers. Changes in the techniques of solid waste collection and disposal - for instance, the introduction of large roll-on-
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roll-off containers with high sides and heavy lids, designed, in part, to prevent people from going through the garbage to take out items, hydraulic compactor trucks (which do extensive damage to recyclables cf. UNCHS, 1988) and policing of dump sites - are undercutting the traditions of waste recovery in developing countries. These changes, together with the increase of synthetic materials in the refuse in mod​ernizing societies, spells trouble for mu​nicipal composting plans. Unaware that it is their front-end policies that are caus​ing much of the problem, cities are in​clined to look for mechanical means of processing municipal refuse to remove unsuitable ingredients. These are usually expensive, and require good maintenance and imported spare parts.
Conditions for Appropriate Recycling of Organic Wastes
There are other reasons why munici​palities are more prone to adopt elaborate mechanical plants than to examine simple or completely natural methods. A branch of city government can, acting alone, eas​ily make a decision to install such a plant--very easily indeed if the plant is offered as a gift or on low-interest financing un​der a bi-lateral aid agreement There may be "kick-backs" associated with equipment purchases. But a decision for a natural, community-based approach would require the co-ordination of city and regional au​thorities, prior research into existing prac​tices, pilot studies, safety tests of the com​post being produced by the farmers, moni​toring, and so on. This amounts to quite complicated environmental and economic planning. In most developing countries, the

institutional set-up restricts a city official from taking the initiative to suggest such co-ordination and decision-making. Suc​cessful composting of city wastes requires a much wider vision of appropriate tech​nology than most planners and engineers are attuned to.
The most immediate material threat to composting in South Asian cities may be the proliferation of thin plastic bags. The use of plastic bags for packaging and carrying goods has exploded in the last few years. Much plastic recycling may take place, but, as waste pickers get very little money for dirty, low-grade plastic, they prefer to concentrate on larger pieces and hard plastics. When small plastic bags become very common, they are not re​trieved in sufficient numbers and thus be​gin to affect the quality of the compost. This is relevant, of course, to any com​post-making. With mechanical plants there is the added problem that the bags cause frequent operating problems and even complete breakdowns. Lately audio and video cassette tapes are also bringing ma​chines to a stop. Broken glass and frag​ments of manufactured materials are grow​ing problems—farmers cut their hands and feet while working the land, and, of course, these materials lower the quality of the compost in general.
The East Calcutta region illustrates another kind of general threat: the urban development plans of the city will convert much of the farmland for residential and industrial expansion (Karlekar, 1984). All cities will suffer similar handicaps to com​post use if they allow unrelieved urban development without providing for inten​sive urban and urban-fringe agriculture. Elite suburbs, designed along western lines
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divorced from local traditions of farming, will almost contributing to the "NIMBY" (not in my backyard) syndrome in devel​oping Asian cities.
As with any community-based pro​ject, small-scale composting faces all the problems of gaining sufficient resources initially, of sustaining people's motivation, and achieving stable markets. The attempt to link composting with urban food pro​duction, or with plant nurseries and urban parks, as part of a waste management strat​egy is worthwhile, and deserves to be se​riously examined.
In those cities where wastes remain relatively uncontaminated with hazardous refuse, broken glass, and excessive amounts of plastic, compost making can ensure that maximum use is made of the organic residues. But compost is merely highly refined garbage if it is not used productively, just some kind of "garbage in, garbage out" (Sakurai, 1986). If cities do not have the will or the capacity to preserve farm land in and around the me​tropolis, to promote every possible means of urban food production, to bring their concerns to the national ministries of ag​riculture, and to urge support for organic practices, there is little point in them look​ing to compost-making as part of the so​lution for solid waste disposal, for there will rarely be substantial convenient mar​kets for the compost. Sustaining compost-making in Asian cities on a large scale (as against producing only as much compost as can be absorbed in city parks or resi​dents1 plant pots) will ultimately depend on retaining a close relationship between a city and its rural hinterland, and moni​toring the impact of regional or national policies (especially subsidies for chemical

fertilizers) on the potential for waste recy​cling (Photo 27).
In general, decisions about appropri​ate techniques cannot be made superfi​cially. Social and economic goals must be made explicit and critically assessed. Plan​ners must understand what is already working to some extent in the city, and build upon these practices. The impact of new approaches upon those who are cur​rently benefitting from organic wastes must be a component of social impact as​sessment. For instance, would the diver​sion of compost to city parks, under a large-scale city program, deprive poor people of organic material for vegetable growing? Cities must consider carefully what aspects of the regional economy can provide the incentives for maintaining the technologies that are chosen, and then work to ensure that regional (and national) authorities do not undercut the basis for urban compost use beyond the city. Deci​sions about techniques for composting urban waste should thus be linked to wider economic, environmental and social plan​ning.
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Photo 27 Some of the middle-income apartments of Salt Lake Town, East Calcutta. Urban development in Calcutta city is encroaching upon the wetland area where city refuse is used for vegetable farming and sewage is recycled in polyculture fish ponds. (Photo: C. Furedy)
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CONCLUSION

This discussion has been premised on the argument that waste recovery and recy​cling are so important for Asian countries that they deserve to be better understood than they are at present. From economic and environmental points of view, the re​trieval and use of waste materials achieve great (but as yet uncalculated) resource and energy savings and can thus contribute to sustainable development. The social per​spective emphasizes their importance in the lives of poor and underprivileged families.
The informal activities by which mate​rials are gathered, traded, processed and recycled hold potential that is presently inhibited and handicapped in many ways. These practices are associated, in most so​cieties, with numerous problems of pov​erty, depressed social status, and health risks. Cities that hope to achieve accessible and sustainable services, productive econo​mies, and just processes of decision-mak​ing should not assume that recovery and recycling will persist but that the problems will gradually be resolved with economic development. On the other hand, quick solutions can be achieved through master plans designed primarily to modernize and to systematize solid waste management. The issues are complex; points of view on appropriate policies, grounded in social and political philosophies, differ greatly.

The starting point for better under​standing and more comprehensive, socially-responsive, policies is the identification and research of important aspects of waste re​covery and recycling in each city. This review has argued that social awareness is essential to such research. When it comes to action, those who emphasize human rights will argue that the fundamental issues must be articulated, and decisions made, in a way that allows the people who are most af​fected by waste management policies to have a voice in planning for change. Some regularization of informal activities would appear to be necessary if ways of working and living are to be improved. This regula​tion of retrieval and recycling, even if rela​tively minimal, will entail constraints and hardship for some individuals and families. Furthermore, in very poor societies, even if source separated collection is supported, there will still be some dump pickers. For these reasons, and in pursuit of decent stan​dards of living for the underprivileged, cit​ies must support forms of social assistance as components of resource management policies.
Most of the activities for waste recov​ery discussed here are particular instances of informal work. The increased attention being given to the potentials and problems of the "informal sector11 (cf. Cornia, Jolly & Stewart, 1987) should aid policy formation and evaluation in solid waste management, if city governments recognize the existence, and significance, of informal waste man​agement. Future analysis and discussion should focus on what aspects of informal waste recovery should be actively supported and enhanced, what must be tolerated be​cause they are so important to the survival strategies of poor households, and what must be controlled or even eliminated be​cause of serious health risks. Particular interventions need to be assessed in the light of how far they help the poor meet their basic needs and earn money, and how far they reduce exploitation and discrimi​nation, in addition to how they increase efficient use of wastes as resources.
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Although one can hardly yet envisage a final resolution of these issues, one can hope for more rational and humane proc​esses of decision-making that allow for progressive adaptation as social and envi​ronmental knowledge grows and people's needs and values change. The worlds of recovery and recycling are so diverse in Asia that there are many options available, suited to different political systems, to support both efficiency and dignity in re​source recovery. Progress with the social aspects of solid waste management will re​quire modes of co-operation in which gov​ernmental agencies, community-based organizations, voluntary groups and the general public can work together for envi​ronmental improvement Sustained co​operation that will shape substantial changes in urban management is only likely in cities where all concerned understand some of the social aspects of solid waste management.
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