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SOCIAL CONSIDERATIONS IN SOLID WASTE

MANAGEMENT IN ASIAN CITIES
Christine Furedy
INTRODUCTION

The need for a genuinely social orientation in urban management is being voiced because of the failure of master plans and administrative initiatives to significantly improve urban services and facilities for all residents in growing Asian metropolises. A socially-aware approach to solid waste management (SWM) can draw inspiration from the concept of "sustainable development," espoused by the World Commission on Environment and Development. Sustainable development is based on principles, policies, and practices that are resource-conserving, that follow standards that can be met in the long term, and that respect values of equity in human access to resources. The need for resource conservation is central to the argument of the Commission's report, Our Common Future.1/ In the natural world, recycling is the basis of renewal and conservation. In their analysis of "the urban challenge" the Brundtland commissioners give prominence to the principle when discussing urban waste disposal problems. They urge cities to make more effective use of their wastes as resources, as one way of becoming more self-reliant. It is important to note, however, that the report rejects a technocratic approach for one that is based on social action, insisting that sustainable development in third world cities "will depend on closer work with the majorities of urban poor who are the true city builders."2/
For the most part, SWM in Asian cities has not yet found a way to work closely with the urban poor. But in other spheres of urban management, such as housing, sanitation, and transportation, there is much evidence of changing approaches. These alternative perspectives are based on asking: How do cities actually function, however imperfectly, and how do people attempt to meet their basic needs and to improve their living conditions within the limitations of available resources and institutional arrangements? Can more equitable services and amenities be achieved through better coordination of government, private, and community re​sources? Terms like "self-reliant," "community-based," and "informal" are often used to describe these approaches.
This article suggests how these perspectives are relevant to the task of reformulating conceptions of SWM by referring to the social contexts of urban waste recovery in Asia. No attempt has been made to discuss all the social considerations in SWM.  The selection of topics is based upon two

propositions that, to date, have had little impact on municipal urban waste policies:
(1) That recovery and recycling of resources are of great signifi​cance in Asian cities; and
(2) That to understand the actual and potential role of resource recovery as a part of SWM strategies, there is a need to analyse the relations of formal to informal activities and to understand the roles that wastes play in the life-styles of the poorer urban residents.
The first three sections thus explain the concept of informal SWM and illustrate some of the relationships that link urban wastes, the poor, and informal activities.
Some of the components of possible solutions to the social problems of waste recycling in Asian metropolises are then outlined by referring to projects to aid poor communities, schemes to "integrate" formal and informal practices, and guidelines for governmental policies. The article concludes with a discussion of appropriate technology in compost-making, again suggesting that Asian metropolises must evolve ways of coordinating initiatives that arise from "self-help," resource conservation, and public planning.
FORMAL AND INFORMAL SYSTEMS OF SWM

The distinction between "formal" and "informal" has been much elabo​rated in academic literature, particularly with reference to employment and housing. "Formal" is associated with public bureaucracies or private sector corporations and registered businesses, with an organized labour force governed by labour laws, and with capital investment and modern tech​nology. "Informal" is associated with unregistered, unregulated activi​ties, individual and family enterprise, small-scale and low capital input, local materials, and labour-intensive techniques. The distinction 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. Peo​ple's informal activities are now recognized as central to the functioning of overburdened cities. Many issues of urban development for the develop​ing countries are, in essence, debates over the role and the recognition to be given the "informal sector," in housing, transport, services, food, amenities, or work.3/
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 are usually regarded as illegal, undesirable, or irrelevant, i.e., what actually happens to solid wastes apart from the normal collection and disposal procedures, such as the re​trieval of recyclables by street pickers. The distinction is also applied to waste recycling activities and enterprises. Thus we can think of every city as having both a formal and an informal system of SWM, the character and interrelations of which vary from city to city.
Informal Resource Recovery

The most debated issues of informal waste management at present concern recovery activities. These informal activities include the ways in which wastes are retrieved from footpaths or transfer stations by waste pickers,4/ the participation of municipal staff in waste retrieval and their use of city trucks and work time to visit traders' depots, the sale of refuse to farmers near dump sites, dump scavenging, and the various arrangements that are negotiated among pickers, collectors, traders, and wholesalers, in the networks of waste exchange.
No city has an accurate idea of how many people are involved in informal recovery, but there are some estimates. For instance, it is esti​mated that 5.000 people are involved from time to time in picking at Calcutta's main dump,5/ that 25,000 obtain wastes from Manila's Smokey Mountain dump, with perhaps 60,000 more depending upon these wastes for their basic needs.6/ In the People's Republic of China, the numbers of people regularly picking from dumps are much smaller, yet appear to be increasing as more valuable materials reach the end of the line of urban waste streams. In addition, there are now many "free collectors" operating informally in waste collection and trading in large Chinese cities.7/ In Japan, waste picking at dump sites is not unknown and certainly there remain whole communities of Buraku whose livelihoods are built around waste recycling.8/
In most Asian cities, except in China and Japan, such informal activities are responsible for many times more waste recovery and recycling than any of the formally sanctioned activities such as compost-making in a municipal plant. It has been estimated for Indonesian cities that pickers reduce refuse quantities by a third (not counting source-separated items that do not get into waste streams).9/ Furthermore, the activities may be highly organized, in spite of the appearance of individual, casual work. Municipalities can go seriously wrong in their plans for waste management if they overlook the informal recovery and recycling that take place without official cognizance.
A few years ago very little was known about informal separation and recovery in Asian cities. A pioneering study was that of William Keyes "Manila Scavengers: The Struggle for Survival" — conducted for the Insti​tute of Philippine Culture in the early 1970s.10/ Since then a consider​able number of studies have contributed some information on the informal systems in Asia. Some of these are by sociologists and social anthropolo​gists, such as those done in the Informal Sector Project, undertaken jointly by the Institute for Social Studies in the Netherlands, and Indone​sian researchers.11/ In other cases, SWM studies have included information on waste picking, particularly at transfer stations and dump sites.
The information on waste pickers in Asian cities reveals an enormous variety within Asia in terms of the organization of pickers, control of their operations (sometimes by syndicates or gangs), their relations with the municipal staff, and their views of their work. Less is known about the middlemen traders and wholesalers. They are usually very reluctant to be interviewed and it is difficult to verify the information they give on financial aspects. It is generally believed that the traders and whole​salers make good profits from their operations while the primary recoverers receive minimal payment for their labours. The latter is certainly true in
India; however, one finds there a great variety of traders and wholesalers, some of whom operate in neighbourhoods and make only modest markups. There is no up-to-date study of the networks of recovery and trading for an Asian society.
The most neglected components of city systems of recovery are the itinerant collectors who retrieve wastes from households, institutions, and offices.12/ They may purchase, barter materials for kitchen utensils or paper products, or be given items as gifts. Because they obtain wastes at source before they are mixed, damaged, and contaminated, these collectors deserve attention as key actors in recovery systems.
International Recognition

The importance of informal systems of SWM has now been recognized by international organizations. For instance, informal resource recovery was specified as a component in the research project of the United Nations Cen​tre for Regional Development (UNCRD).13/ The project guide on "Environ​mental Management of Urban Solid Waste in Developing Countries" prepared for the World Bank by Sandra Cointreau was the first by an engineer to give direct consideration to the role of the informal system.14/ Cointreau argued that, since informal retrieval played such a significant part in resource recovery, SWM systems should accommodate and even facilitate this recovery, rather than prohibit the actions of waste pickers. This point of view was incorporated in the Integrated Resource Recovery Project of the United Nations Development Programme and the World Bank; it was mentioned in the introduction to the first publication of the project, "Recycling from Municipal Refuse: A State-of-the-Art Review and Annotated Biblio​graphy,"15/ and later discussions of the project.16/ This project will soon publish a report with a number of case studies on recycling, including ones from Bangkok, Colombo, Karachi, and Shanghai.17/
That report will provide an overview of materials recycling systems, a summary of economic benefits and resource savings, the informal recycling systems, the factors influencing the operation of formal and informal systems, and recommendations for policies at local and national levels. The Environmental Sanitation Information Centre at the Asian Institute of Technology will soon publish a report in its Environmental Sanitation Reviews series on waste recovery and recycling in Bangkok, Jakarta, and Manila.18/ For this reason, this present article does not discuss the economic aspects of resource recovery and recycling; I will only emphasize that the little research that has been done on informal recovery indicates that it makes a very substantial impact on resource savings in Asian countries.
The informal systems of waste recovery, then, are intrinsic to the functioning of Asian cities. It is beyond the capacity of most municipal authorities to eliminate these practices, should they wish to. The effect of changes in equipment and service designed to prevent scavenging by restricting access to urban wastes in the city proper is to transfer valuable materials to dump sites, and thus to attract more pickers to these sites, creating further social, practical, and environmental problems. Licensing of itinerant collectors and pickers has rarely been tried and is likely to provide opportunities for extortion from them and harassment rather than any real improvements in their working conditions.
Arguments are now being made for examining the benefits and problems of informal practices, and there are proposals for "integrating" formal and informal systems. Administrative actions, however, tend to become techno​cratic, unduly narrow, and manipulative unless influenced by humane insight into social circumstances. In Asian cities this requires attention to the needs and statuses of the poor who depend on, and work with, urban wastes.
THE POOR AND URBAN WASTES

Understanding informal waste management ultimately depends on recognizing the centrality of waste recycling in the life-styles of the urban poor. Aspects of the dependence of the underprivileged on discarded resources are described here, with some reference to the special needs of women and children. Debates in the city of Calcutta illustrate concern for the "social rights" of the poor.
Basic Needs and Urban Wastes

Those who cannot participate fully in the monetized economy of non-welfare states must find many of the resources for their housing, their clothing, their fuel, their work, and sometimes even their food, through secondhand gifts or free access to the waste materials of the more affluent. Were it not for this extensive use of waste materials, the majority of cities in poorer countries could not supply the rudimentary basic needs of substantial 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 per cent to 80 per cent of their income on food and water to realize how much their other needs are met, however minimally, from wastes or gifts. An Earthscan report on agricultural residues as fuel in the third world cities cites an Indian study which estimated that some 52 per cent of Indian households nationwide burn some animal dung for heating, cooking, and lighting. In one state, as many as 65 per cent of urban households used dung.l9/ The shelters of squatters in Asian cities demonstrate how waste materials of all kinds (palm leaves, wood scraps, plastics, paper, broken bricks, tins, and iron scrap) are used as construc​tion materials. In particular, dump pickers usually build their shelters with scavenged materials, often on the edge of dumps. A study of waste pickers in a Philippine city noted that those who gather bones boil them to make a soup before selling them to middlemen. These same pickers rarely spent money on clothes.20/
The available studies serve to emphasize that those at the bottom of the "social order" of waste recycling are very poor and live in extremely deprived conditions, although they may express satisfaction with their work. It is true that a waste-picking family may earn as much or more than an unskilled worker, but, for those picking or collecting the least valuable wastes, such as plastic bags, bones, cinders, and rags, this is achieved by most family members working for very long hours.
Several millions of urban dwellers in Asia build occupations upon urban wastes, including workers in the many small industries using plastics, tin cans, bottles, bones, feathers, intestines, hair, leather, and textile scraps, working in cramped, ill-ventilated, and unsanitary quarters for long hours at low pay.21/ In some cases they are piece​workers on subcontracts from formal sector industries, and are subject to exploitation, uncertainty, and hardship because of the conditions of the contracts. Most waste-based enterprises suffer more than other informal businesses because their work is disdained as unclean and disgusting.
The waste materials gathered and processed in Asian cities thus meet basic needs, are used to produce cheap goods for low earners (in rural as well as urban areas), and serve as raw materials for formal industry; in addition, urban organic wastes are, in many cities, recycled in city, urban fringe, and rural areas as compost, fertilizer, and animal feed.
The use of wastes by poor families to meet their basic needs should not be understood merely as a survival tactic. Some waste recovery prac​tices are, in a sense, part of a traditional social contract. The leather-worker castes of India have traditionally had the right to the skins of the dead animals that they removed from the streets and fields. Generally speaking, servants in Asian households have an unwritten right to use what they wish of the household wastes. Specific wastes may be set aside for particular categories of servants, as when coconut shells are saved for the launderers to use in their irons.22/ The caretaker of an apartment or office block in most Indian cities makes the arrangements for waste removal; he usually ensures that recyclables are separated and sold to middlemen.23/
The lowly status of Hindu "sweepers" in India means that they can keep pigs, which feed on the organic wastes of kitchens. In Varanasi, according to a study done in the mid- to late 1970s, the sweeper community let loose their pigs each night to all but Muslim areas of the city. The pigs greatly reduced the refuse that the city had to dispose of, including excrement as well as garbage.24/ Many institutions with dining halls in China keep pigs and feed them on kitchen wastes.25/ In general, one of the advantages for the poor in low-rise, self-built settlements (squatter colonies and sites and services estates) is that they can readily keep animals that are fed on wastes.
Women, Children, and Wastes

In many Asian countries, most of the street and dump pickers are women and children; however, the traders and managers of the waste recycling industries are men. Women and children are highly disadvantaged in waste work. They are generally paid less, and women receive less by way of advances or loans from dealers. Women are unable to improve upon their earnings unless they create strong cooperative organizations to deal with the buyers and traders, or to develop skills related to waste recycling, as has been achieved with the aid of the Self-Employed Women's Association in Ahmedabad and Delhi.26/
The lowest jobs of the municipal cleansing system may be practically reserved for women in some countries, and they are rarely, if ever, promoted.  The response of construction contractors, asked in an Indian
survey why they employed so many women, might well be duplicated in municipal corporations: Women were recruited because they were more "docile," they would do work that men would not do, and they were cheaper.27/ In some countries of Latin America, women street cleaners are subject to sexual abuse,28/ but no explicit reference to this has been found in Asian cities.
The fact that many thousands of Asian children work with wastes presents extreme cases of the dilemmas of child work. Waste gathering is one of the typical "survival strategies" adopted by abandoned or runaway children where social agencies offer little or no assistance. The ubiquity of this work is mentioned in an ILO report on "Children at Work." The absolute poverty of waste-gathering children in Indian cities is specifi​cally noted in the report.29/ This is perhaps the most serious problem of the informal waste system. 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 receive no formal educa​tion as their time cannot be spared from the work.30/ They are particu​larly vulnerable to health hazards at dump sites, specially respiratory problems and parasitic infestation.
Since international 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. Indeed, poor families are likely to regard enforcement regulations against children as yet another form of harassment. 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 to act against these child workers.31/
Social Rights and Urban Wastes

The fact that uncounted thousands of poor people depend upon urban wastes for their livelihoods means that access to wastes may become an aspect of complex social debates. This has been so in Calcutta since the early 1980s. A Conference on the Recycling of Wastes in Large Towns, held in the city in 1983. resolved that the social rights of those engaged in waste recovery should be recognized in SWM planning.32/ Concerns have been raised about the encroachment of urban development upon the "garbage farms" where vegetables are grown on old dumpland, because of labour displacement as well as loss of foodland.33/
Recently, a Calcutta magazine featured a series of articles and commentaries under the heading "Rubbish Logic," in which it was argued that the poor of the city who live by waste recovery (and other basic work) are essential to the city's functioning. Citing a sociologist's estimate that at least 40,000 people make their living from waste picking throughout the city, the authors argued that the speedy and efficient removal of solid wastes from the streets and controlled dumping would bring 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 efficient collection and disposal of solid wastes.34/ It is ironic that efficiency in waste collection, from the manager's point of view, usually conflicts with effective manual resource recovery.
Similar issues arise if cities decide to put solid wastes to new, formal uses, such as large-scale compost-making, waste-to-energy produc​tion, and materials recovery. It is likely that these interventions will deprive many people of their livelihoods while they prove less effective than the informal recovery methods. Furthermore, the products of such large-scale recovery systems are usually designed for more affluent sectors of the population. The plan for cattle relocation in Calcutta, for instance, includes the use of the dung from the dairies to produce biogas.35/ If this is implemented, it is hard to see how the pavement dwellers will manage for fuel, for they cannot be served by biogas, even if they could afford to pay for it.
Some participants at the 1983 Calcutta Waste Conference argued that urban wastes should be put to "socially productive ends." For city managers concerned primarily with efficiency, these considerations may appear irrelevant, impractical, or trivial. However, several cities are coming to acknowledge responsibility for compensation or redeployment of latrine cleaners when water-borne sanitation systems are installed (although most of the progress in retraining in India has been undertaken by nongovernmental organizations (NGOs) such as Sulabh International). It would be equitable to consider the implications for informal waste workers of technological innovations and urban development.
If few cities are yet ready to concede that the poor have a social right to use urban wastes, some are recognizing the rights of squatters to waste removal services. Many city governments do not collect the wastes from squatter settlements, since these communities do not pay city taxes and the governments do not wish to reinforce squatters' claims by "recognizing" the settlements through regular collection. The SWM depart​ment may not even have authority to serve squatter settlements. In Kuala Lumpur, they come under the Squatter Relocation Department.36/ Even when squatter improvement projects are adopted and water and sanitation services are instituted, very little direct attention may be given to solid wastes per se. Increasingly, however, cities are coming to see that if they want to clean up their rivers and lands, they will have to confront the issue of solid waste collection for irregular communities. This has been recognized recently by Malaysia, where a study and pilot project is being planned on the improvement of refuse management in underserviced urban areas.37/
SOCIAL STATUS ISSUES

The very poor who depend upon wastes informally are stigmatized not only for their poverty but also because they are prepared to handle, and to use, wastes freely. Formal waste workers, even when they receive a basic wage, are also often stigmatized. The cultural values associated with wastes are deep-seated 38/ and cannot be readily changed. Understandably, then, few urban administrations have paid any attention to social status issues in SWM. Nor have Asian social scientists shown much interest in how understanding status problems might assist urban planning. The comments on status issues that follow are intended to stimulate more research and discussion of this subject.
In the past, and down to the present, many Asian societies have assigned waste work to essentially "outcaste" groups and this reinforces the low status of basic jobs in SWM. In South Asia, minority groups from which formal waste workers are customarily recruited are often subject to residential segregation and other forms of social discrimination. Wherever perceptions of status have been studied for waste pickers, they have been found to regard themselves as at the bottom of the social order. This may not mean they suffer a sense of personal shame. Where this work is done by those who traditionally handled wastes, there may be no sense of personal failure. In an Indonesian study, however, some dump pickers, who were migrants from rural areas, said that they were ashamed to admit to this work in their home villages.39/
The low status and intrinsically unpleasant nature of the work is making it very difficult for municipalities to recruit workers and attain a stable work force as better work becomes available. A number of Chinese cities are experiencing this problem.40/ It is different where there are peoples traditionally associated with the work who have little chance for other employment, as is the case in most Indian cities.41/ In India, the fact that members of higher castes will not take up "polluting" occupations allows waste worker communities some security and a degree of power in the urban system. In most Asian countries unionization has helped cleansing staff make gains in remuneration, although working conditions may not significantly improve even when agreed upon in work contracts.42/
Ideals of social justice and humane administration should inspire cities to pay serious attention to status issues. There is another incentive. If we are to change societal attitudes 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. Every member of society must be prepared to confront and deal with the wastes they themselves produce.
This last principle was advanced by Mahatma Gandhi, who, in his campaign for the improvement of the lives of India's "untouchables," argued that everyone in the society must share the burden of waste disposal. He applied the principle in his ashram, insisting that all members 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," and having it published in the Calcutta Municipal Gazette in 1925.
One present-day 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 admiration for the people who work to keep the city clean. Recently, Bangkok has had a competition for citizens to choose their favourite street sweeper.43/
In China, Chou En Lai's fraternization of sanitation workers and statements on the importance of waste recycling are still remembered. Framed quotations are to be found in neighbourhood waste collection centres, for instance in Nanjing.44/ In Japan, the Buraku Liberation League has been revived in order to address continuing issues of dis​crimination, and a multidisciplinary research team has been investigating the living conditions and social status of Buraku villagers.45/
The social status issues that arise in SWM are special instances of general societal problems. No one imagines that individuals, municipali​ties, or community organizations acting alone can greatly influence prevailing social values. Each can provide, however, elements of leadership that contribute to a national resolve to end discrimination and to support effective legislation and services for those who must deal with the wastes produced by all members of society.
APPROACHES TO SOLUTIONS

There is no comprehensive discussion of solutions to the problems associated with informal waste recovery in developing countries. Sugges​tions that bear upon the issues come from international agencies or commis​sioners, specialists in SWM, organizations of waste pickers, organizations working for their welfare, and other professionals such as social workers. Obviously the perspectives of these organizations and individuals differ considerably; some are almost entirely interested in efficient and safe resource recovery, while others are concerned with improvements in the well-being and work of poor people. Whatever the emphasis of the recommendations, most are based on experience of the real problems of recycling in relation to urban waste management.
Community Projects

The desire to acquire land and develop a decent, low-cost residential community has provided the focus of community cooperation 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 community 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 house​holds towards the purchase of the land, and further contributions come from a collective waste-gathering drive once a month. The Samakeetam community, with assistance from the Community Relations Group, has worked out a plan for the development of the site, principally through self-help, once the land is purchased. This group is not yet concerned with improvements in the nature of its waste work, but if the residential development is achieved, it will then be in a position to address some of the issues of dump scavenging.46/
The Jati Dua community project, undertaken by the Center for Environmental Studies (PPLH) of the Bandung Institute of Technology, moved from assisting waste pickers in social and community goals to guiding the formation of a cooperative that diversified the people's work from wastes. The Jati Dua people, about thirty families of mainly rural Javanese migrants, learnt techniques of composting and fish and rabbit raising, and developed a nursery based on growing seeds gathered from refuse.47/ 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 cooperative reformed after a couple of years and began a long process of negotiating the purchase of land to
reunite the community. The Dutch Women's Association and the Ford Foundation are supporting the PPLH in its efforts to start up waste-based work that will bring the community better returns, more self-respect, and social status than dump and street picking.48/
Recently, an independent Indonesian institute, Lembaga Studi Pembangunan, whose director, Adi Sasono, has had an interest in these issues since the Informal Sector Project of the 1970s, has also outlined a community-based approach to the welfare of waste pickers, with co​operatives, education, and housing assisted by the local government, and managerial assistance from financial agencies.49/
The resources available to community-based organizations and the degree of cooperation of local authorities have been limiting factors in the scope of projects to help waste pickers. In addition, the cooperation of the local authorities in providing assistance to marginal persons is very important. The Calcutta Social Project began by concentrating on the needs of the children at the city's main garbage dump and, as resources became available, devised a school and training centre, a health clinic, a day-care programme, skills training for youth and adults, and adult education classes.50/ However, the plans for building a residential commu​nity to enable the poorest from waste-picker squatter settlements to build model self-help housing and community facilities have stalled because the city authorities have not agreed to release any land for this purpose.51/
In these examples, the projects involved clearly identified communi​ties of waste gatherers. It is more difficult to conceive of projects where there are no defined communities and waste pickers operate as individuals or in family groups. Orphaned, abandoned, or runaway children form a special category with distinct needs. There are many voluntary organizations working, in various ways, to assist pickers, and particularly children, in education and training that would allow them to move into different work, including the Self-Employed Women's Association in Ahmedabad and Delhi, the Ragpickers' Education and Development Scheme in Bangalore, the United Bustee Development Association in Calcutta, and the Don Bosco Anbu Ham Ragpickers' Reach-Out Program in Madras to mention only some Indian organizations.
The experiment in Bandung was a result of a more general discussion at the PPLH on ways in which informal waste workers could gain security and less degrading work by integrating the lowest levels of waste recovery into a city's SWM system. The plan for waste-recycling "ecovilles" would establish communities of former pickers and collectors in different residential neighbourhoods of a city. The primary collection of all refuse would be done by members of the ecovilles, operating through cooperatives. They would sort out the recyclables and compost the organic material in their settlements, leaving only a residue to be picked up by the municipal staff and transported to the dump. 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 sophisticated recycling enterprises could be started up once the ecovilles are going concerns.52/
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 picking.  In the ecovilles they would learn skills that would
enable them to move out after some time to make room for new arrivals. In this way, families would be enabled to break out of the waste-picking subclass.
The PPLH has initiated this experiment in integrating formal and informal waste management in a pilot project in south Bandung, with support from the Dutch Women's Association and NOVIB (a Dutch NGO). Fifty families, belonging to a cooperative, will develop a settlement and small enterprises. The PPLH continues with refining composting techniques, a plastics-chopping machine, and a pulp and cardboard-making machine.53/
When once the informal waste recovery system was entirely overlooked in master plans for the formal system, we now find that studies of cities' solid waste systems may include data on waste pickers and give some consideration to improving their lot. So the solid waste project developed with German aid for Kathmandu included a sample survey of the pickers at several transfer sites and informal dumps in the city.54/ A windrow system of composting is operated in lieu of the mechanical compost plant in Kathmandu and pickers are allowed to work over the windrows to remove recyclables.55/
A study undertaken in Bangkok by a British consulting firm for the Thai Ministry of Industry and the Commission of European Communities recently recommended that a pilot waste recovery plant be organized and employ pickers with dump picking experience.56/ This is an example of "formalization" that needs to be carefully assessed for its impact upon employment, as well as its effectiveness in waste recovery.
An earlier attempt to achieve an integration of formal and informal systems, in Manila, did not meet with success. A pilot project managed by the Ministry of Human Settlements in the late 1970s aimed to promote waste collection at source and to give collectors and pickers the opportunity for better earnings by by-passing their customary informal waste traders (known locally as "junk merchants"). This was the Pera sa Basura ("Cash for Trash") project under which registered "ecoaides" were equipped to buy recyclable materials door-to-door (at set prices) and to sell these to "ecocentres." These in turn traded them to a single recycling corporation. Thirty ecocentres were set up. The scheme ran into numerous difficulties, some managerial and financial and some related to the marketing of waste materials. By 1980 all of the ecocentres had closed down.57/ Different analyses of the problems of this project emphasize that it competed with the established informal systems of waste recovery and trading in the city. Some observers thought that the resistance of the junk merchants (and their enticing of collectors to sell to them rather than to the ecocentres) was the major factor in the failure.58/ It is not clear from descriptions of this project the extent to which existing dump pickers or itinerant collectors were actually recruited as ecoaides. Since they had to be registered, and that would have required obtaining police clearance, many pickers and collectors would have believed they could not obtain registra​tion, as their former activities were illegal.59/ The Manila experiment attracted interest because it is the one well-documented example (outside of China or Japan) of a government department attempting to achieve the improvement of waste recovery by, in effect, formalizing an aspect of the informal system in a city.
As a result of a presidential enquiry into the "Smokey Mountain" refuse dump in Tondo, Manila, the Metropolitan Manila Commission is now considering the elimination of informal waste recovery throughout the urban area. This is the recommendation of the Technical Committee on Solid Waste Management reporting to the 1988 Philippine Presidential Task Force. The "Smokey Mountain" dump is to be closed down and the city plans to control all waste recovery through large-scale mechanical retrieval plants. The estimated 11,000 families of waste pickers that will be affected by the changes are to be repatriated to the countryside or redeployed. The retraining programmes for such redeployment appear to be minimal when compared with the need. The communities affected by these changes have not yet found a way to express their views and needs.60/
The experiences to date with improving conditions of waste recovery do not yet provide clear success stories. However, successful or not, each attempted project extends our understanding of the factors that must be taken into account in improving the conditions for the most underprivileged workers in resource recovery. Schemes that are initiated in ignorance of the existing informal systems, and in competition with elements in those systems, and which require a municipality to undertake functions for which it has no experience, would seem to have little prospect of success. Given the numbers of people who depend upon waste recovery for daily living as well as employment, and the great resource savings that are achieved by their labours, attempts to outlaw these activities are not likely to be successful unless the city can readily provide alternative resources and work. Any substantial change in the informal systems of Asian cities would need to be based on involving those most affected by the changes in shaping the alternative systems.
Successful low-income community projects with more general goals have often rested on the mediating role of-NGOs which have assisted the communi​ty to develop appropriate decision making and management. In the case of waste-worker groups, if there are no stable community organizations able to work for material improvements and value changes, pilot projects are unlikely to effect the long-term changes hoped for.
The Role of Local Authorities

Obviously, the experience in Asia with these difficult issues is as yet rudimentary. There are very few people who have seriously addressed the range of problems involved, bringing welfare strategies into conjunc​tion with acceptable modes of resource recovery. In the meantime, many cities or municipalities are pursuing techniques and organization that are inimical to preferable forms of resource recovery (that is, collection as near to source as possible) and that inevitably increase that form of recovery that is generally condemned — picking at dump sites. This is because any system of collection that restricts access of pickers to wastes in the city reduces the recovery of recyclables; valuable materials are then transported to the dumps or landfill sites, being considerably mixed, dirtied, and damaged in the process. Inevitably, more pickers then converge upon the sites, since they can no longer obtain these wastes within the city. Modernizing cities also 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 neighbourhoods.61/
Clearly, the city authorities must be prepared to recognize the needs of those who have been performing the tasks on which recycling depends. In fact, some degree of cooperation is necessary from all the "actors" in the formal and informal SWM systems, including the traders and buyers of recovered materials. Such collaborative planning will not be easy to achieve, especially in SWM, which has been controlled by specialists for so long.
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. Suggestions of ways in which governments (national, regional, and local) can help to create the legal, institutional, and policy environment to encourage recycling, principally by private sector enterprises, will be contained in the forthcoming report of the UNDP/World Bank Integrated Resource Recovery Project: Solid Haste Recycling: Case Studies in Developing Countries. Based on case studies from the major regions of the developing world, it will address many of the issues of the strengths and problems of informal waste management, suggesting the relations between enterprises and national economic factors. The report will provide specific suggestions for promot​ing recycling, including educational campaigns, training and technical assistance to enterprises, waste exchanges, manufacturing requirements, tax incentives, and import restrictions.62/
Thus, a body of information and insight 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 community organizations and the citizenry. Policy guides, detailed case studies, comparative research, and the views of waste workers and the voluntary organizations that have assisted them, can be brought to bear on the issues. It is to be hoped that resources will become available for meetings where different views can be construc​tively discussed.
APPROPRIATE TECHNOLOGY AND COMPOST-MAKING
The discussion so far has concentrated on issues of extreme poverty and lowly status that are associated with resource recovery in many Asian cities. In the remainder of the article, the interest in the relation of formal to informal activities is retained, while ideas about "appropriate technology" are illustrated with reference to compost-making from municipal solid wastes. This discussion emphasizes the interrelated factors in urban development that must be examined in the attempt to maximize a city's capacity to use its waste products.
I am not concerned, in this article, with the strictly technical aspects of SWM. However, choices about resource-processing techniques involve social and environmental values. This is particularly so when the resources in question are the urban wastes of cities in developing coun​tries. I have already referred briefly to some of the ways in which the techniques of solid waste collection and disposal affect resource recovery.
Appropriate technology has become a key concept for urban as well as rural planning in developing countries. Initially, the concept reflected concern over the usefulness and cost of machines imported from developed countries. Now one finds that social and environmental goals are seen as relevant to decisions about whether techniques are appropriate in specific settings. Thus, whether a particular technique generates or displaces jobs may be assessed. The environmental ethic of sustainable development is establishing resource conservation as another important consideration.63/
The extensive recovery of manufactured materials from waste streams in Asian cities makes composting appear eminently suitable as a way of reducing disposal problems and making maximum use of wastes. But compost-making has become controversial. This is because many Asian cities, when they made decisions to explicitly promote composting in the last twenty years, chose complicated mechanical plants for this purpose. Few cities have been able to operate them successfully or to market their product without a loss. The plants have had numerous mechanical problems, have not operated at capacity, and have produced compost that was not desired or was unaffordable by farmers.64/ These plants became exemplars of inappropriate technology, and compost-making appeared problematic for cities.65/
Nevertheless, the interest in composting urban wastes persists. The philosophy of appropriate technology has prompted a reevaluation that is based on asking: To what extent does composting take place, and what methods appear to be working satisfactorily? Proponents of less capital-intensive resource recovery point to examples of flourishing natural systems, and the potential for promoting small-scale, community-based approaches to composting.
Natural Systems of Municipal Waste Composting
The largest natural system of using city refuse for farming is probably that of the garbage farms of East Calcutta, for here the wastes are predominantly used in situ, and thus there are not the costs and complications of transportation (such as, for instance, on the garbage barges of Shanghai). At Calcutta's main dumping site, established in 1865, the municipal corporation leases out plots of mature dumpland for vegetable farming.66/ The city's refuse forms an extremely productive substratum — twenty-five varieties of vegetables are grown throughout the year, at an average rate of 150-300 tons per day. Fresh refuse is also highly prized by nearby farmers, many of whom have made arrangements with refuse truck drivers to obtain consignments en route to the dump. The employment generated by this intensive farming (an estimated 20,000 people have work as a result) is one of the arguments put forward, along with ecological and economic ones, by those who wish to see the garbage farms assisted.67/ Recently, produce farmers and fish farmers (who use the city's sewage in their ponds) in the East Calcutta area formed a Waste Recycling Region Development Committee to work for the preservation of the farms and fish ponds.68/
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 dump sites to take partly or completely decomposed refuse.69/ These wastes are then either dug directly into the soil, or composted
first. The largest city to dispose of considerable quantities of solid wastes in this way is Shanghai. Refuse is carried out to farms in barges on a canal system; it is deposited in piles for decomposition, and the compost may then be sifted through screens.7O/ However, subsidies of chemical fertilizers to farmers in the region have led many to reject the city's wastes, and now Shanghai faces the problem of finding more space for refuse dumps.71/
Quantities of refuse in smaller South Asian cities are also casually deposited on wasteland, or underneath trees lining the regional roads; although this is not deliberate composting, these wastes condition the soil and thus ultimately make it attractive for farming.
The viability of these natural systems obviously depends on the extensive retrieval of noncompostable materials, which is largely achieved informally. The most immediate material threat to composting in South Asian cities may be the proliferation of thin plastic bags; when these become very common, they are not retrieved in sufficient numbers and thus begin to affect the quality of the compost. This is relevant, of course, to all compost-making. With mechanical plants there is the added problem that the bags can cause equipment failure. Asian city dwellers are hardly aware as yet of how their changing consumer styles may impact on their food supply.
The east Calcutta region illustrates another kind of threat: The urban development plans of the city will convert much of the farmland for residential and industrial expansion.72/ All cities will suffer similar handicaps to compost use if they allow unrelieved urban development without providing for intensive urban and urban-fringe agriculture.
Other satisfactory compost systems are based on low-tech windrow systems, where refuse is turned by front loading dozers. In South Asia, one often finds that the compost plant has accommodated the desire of pickers to retrieve all possible materials. In Kathmandu, as mentioned earlier, pickers are allowed to gather from the windrows, and this is not seen as interfering with plant operations.73/ New Delhi, they are permitted access to the plant's conveyer belt.74/ Several Chinese cities have built somewhat more elaborate systems where wastes are fermented in chambers and later the residues are mechanically sifted.75/
Household and Small-Scale Community Systems
The lack of economic feasibility for large compost plants in most highly industrialized cities has led some to promote household composting as an alternative, principally to reduce the bulk of residential waste. Several Japanese cities are experimenting with this, including Nagoya. The Ontario Ministry of Environment has recently circulated pamphlets on home composting to houses with gardens in Metropolitan Toronto. There is a pilot project to encourage apartment dwellers to compost wastes on their balconies. Household composting is practiced in Asian cities, to some extent, but there are no statistics to suggest its significance.
It is worthwhile for city governments to explore this option further, for in Asian cities, where every means should be pursued to increase urban food production, composting should not be seen merely as a waste-reduction
technique. There are possibilities for street and neighbourhood coopera​tion that would allow the community to apply compost to common vegetable plots as well as to local parks. It is useful that many recent immigrants to cities are familiar with rural practices in composting. The city of Guangzhou, proud of its reputation as a "flower city," believes that civic pride will encourage apartment dwellers to buy compost for potted plants.76/
A recent project in Orangi, a squatter settlement in Karachi, Pakistan, undertaken by the United Nations Centre for Human Settlements (UNCHS) (Habitat), monitored the formal and informal solid waste systems, and then tested out three methods of small-scale composting — the Chinese covered pile, a simple windrow, and a force-aerated windrow. 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 community cooperation 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 pub​lished report, possibly because of the scarcity of water. The demand in surrounding rural areas was to be analysed.77/
As with any community-based projects, 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 production, or with plant nurseries, as was done in Bandung, as part of a waste management strategy is worthwhile, and deserves to be seriously examined.
As long as Asian city 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 residues. But compost is merely refined garbage if it is not used productively.78/ If cities do not have the will or the capacity to preserve farmland in and around the metropolis, to give every encouragement to organic practices, and to promote urban food production, there is little point in them looking to compost-making as part of the solution for solid waste disposal, for there will rarely be convenient markets for the compost.79/ Sustaining compost-making in Asian cities means retaining a close relationship between a city and its rural hinterland, and monitoring the impact of regional or national policies (especially subsidies for chemical fertilizers) on the potential for waste recycling.
In general, decisions about appropriate techniques cannot be made superficially. The social and economic goals that the techniques serve must be made explicit. Planners would do well to understand what is already working to some extent in the metropolitan region and to build upon and improve these practices. This entails examining what aspects of the regional economy and the traditional society can provide the incentives for maintaining the technologies that are chosen. Although these points have been illustrated here with reference to compost-making, they apply also to recovery and recycling of synthetic and other materials in municipal solid wastes.
CONCLUSION
I have argued in this article that, if SWM is to take into account the realities of economic and social functioning of the metropolitan areas in the developing countries of Asia, urban managers need to adopt a broader concept of SWM than the one that guides most planning at present.
This broader conception would give a central place to waste recovery and recycling, in order to conserve resources, reduce the demand for dis​posal space, and support employment in recycling. Thus, a more comprehen​sive approach would acknowledge that in poor and populous cities, wastes are extensively recovered and used to meet basic needs, although many of the practices involved are socially and environmentally problematic. Municipal policies would assess the options in recovery and recycling, bearing in mind the social structure and economics of existing informal systems. A major decision would be whether to support safe resource re​covery (as close to the generation of wastes as possible) through incentives to private enterprise, or whether the municipality should have a direct role in recovery. Furthermore, all SWM planning entails decisions about techniques, which means that municipal managers would need to become familiar with the current debates about appropriate technology. These decisions would have to be based on sensitive social analysis as well as financial and administrative feasibility studies.
Municipal managers cannot be expected to decide these matters of social and economic policy alone. They will need to find ways of giving a voice to those who are directly involved in recovery and recycling (the waste gatherers, traders, and manufacturers) and those who are concerned about the health and welfare issues of waste work (medical specialists, community workers, and members of the general public). There will be dif​fering perspectives on the issues, and on the options available for change. Shaping the future directions of SWM will thus demand new modes of coopera​tion, which are only likely to emerge in cities where there is an under​standing of the social aspects of waste management.
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APPENDIX 1.  HEALTH ASPECTS OF SOLID WASTE MANAGEMENT AND RECYCLING — SOME BASIC QUESTIONS

Every discussion of SWM refers to its importance for public health this is the bedrock upon which all cleansing and sanitation services are based.  Indeed, in some Asian cities, the cleansing department is under the office of the Medical Officer of Health.
It is surprising, then, to find how little specific research has been done into basic health issues for solid wastes and how rarely health issues are ever discussed. Cointreau's Project Guide provides one of the most useful short discussions of health and secondary environmental risks.1/
There are two general points of view about research into the health aspects of SWM. The pragmatic position holds that we know that human settlements with no regular solid waste collection and inadequate arrange​ments for disposal are unhealthy. Rodents, flies, and mosquitoes abound, and residents suffer from malaria, parasitical infestations, viruses, and respiratory problems.
It is very difficult, however, to know the precise etiology of these diseases because such communities are typically deficient in other require​ments for basic health, such as sanitation and pure drinking water. Valid research is difficult to conduct. Hence, the pragmatic argument is that, rather than spending time researching the health aspects of SWM, it is better to press ahead with the task of establishing adequate management procedures.
While not denying the force of this argument, those who hold an alternative view maintain that some investigation should be done of the effects of poor SWM as the research can be of practical importance for the design of solid waste systems and for citizen education. Some of the questions that might be investigated are suggested in this appendix. I should remind readers that I write here as a social scientist and not as a medical specialist. An epidemiologist or medical practitioner would undoubtedly have more specific questions to suggest.
Initially, I would stress the importance of having an accurate knowledge of the nature of a settlement's solid wastes. An important component, especially in the wastes of squatter settlements lacking sanitation facilities, is human feces. Even in areas with latrines, the wastes of children may be deposited in the refuse, because young children do not use the latrines since the squatting plates are too large. There are other ways in which human wastes are integrated with refuse: Night soil may be disposed of at dump sites, together with the sludge from sewers and drains. Thus, those who work with solid wastes, whether formally or informally, are exposed to the hazards of human excreta. For cities that do not have adequate systems for the disposal of hospital wastes (and most Asian cities are deficient in this respect) there are the specific risks of contagion, and exposure to radioactive materials. Finally, a great deal of industrial waste enters the ordinary refuse streams of these cities. The nature of the refuse obviously affects the hazards of fires at dump sites, and leachates from the decomposition of wastes. Furthermore, in some cities much refuse is dumped into canals and rivers, directly contaminating the water.
We should remember also that many children work at waste picking, or play near piles of refuse in slum areas, and these children are at higher risk than the adults. Children are particularly susceptible to respiratory problems from dust at dump sites. Thus, the actual health risks for those exposed to solid wastes may be much more complex than might be initially assumed.
What, then, are the typical risk profiles for waste workers, from municipal cleansing staff to dump pickers? What precautionary measures help to reduce their exposure to risk? Such questions have to be examined in the broad context of the living conditions of the workers and the general urban environment. For instance, it is often suggested that the health of dump pickers can be improved by providing them with gloves, masks, and boots. But if the pickers live in degraded conditions, and have no access to washing facilities near the dump site, it is likely that the protective clothing will soon be soiled and probably torn so that it offers little, if any, protection. There is also the problem that very poor people, when given clothing or equipment whose usefulness they do not appreciate, often sell these items to obtain cash for food and drink. (This has occurred in Indian cities where sanitation workers responsible for cleaning pit latrines, or carrying sanitary buckets, have been issued with gloves and boots.)
So better gains in health for waste pickers and waste workers might be achieved through improved living conditions, and washing facilities and drinking water at the site. Here, as in the case of poor living conditions everywhere, an integrated approach whereby all important aspects of the environment are improved is necessary. The few studies of the health of dump pickers in Asia, which are mostly based on questioning pickers about their health problems rather than on medical examinations and long-term monitoring, are obviously of limited use.
With regard to the risk profiles for city refuse staff, China could take the lead among the developing Asian countries in this research. Most Chinese cities keep very detailed health statistics for city cleansing staff, since they are required to have a medical examination annually.
Many more questions arise with respect to recycling practices. How safe are the vegetables grown on different kinds of garbage farms? How can refuse be composted naturally to destroy pathogens and parasites? Is the feeding of food leftovers to pigs and poultry a vehicle for the spread of disease? (Convinced of this, the Western world has largely banned this practice, with the result that enormous amounts of food are wasted.)
What are the risks, if any, of handling old rags and clothes? (There may be risks, but they do not seem to include the danger of contracting AIDS, as has been suggested, it seems, by the Government of the People's Republic of China.)
How are unsafe recycling practices to be controlled, such as the adulteration of food and drink placed in unsterilized bottles and jars? Does the burning of dung as fuel in cities contribute significantly to air pollution? How does its contribution compare with that of industrial, vehicle, and fossil fuels?
If cities knew the answers to such questions they would doubtless face some difficult trade-off situations. For instance, waste workers may be systematically exposed to certain risks that cannot be greatly reduced by equipment. Or the necessary health precautions may be too inconvenient to be practical. Cities may decide that the services of the workers are too important to warrant major changes to reduce the health risks to these workers.
It is to be hoped that cities that keep good health statistics and possess health research institutes will undertake some basic research on the health aspects of SWM. The World Health Organization's regional offices in Asia are possible sources of support for such research projects.
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