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ABSTRACT
It is generally agreed that solid waste management in India is in a parlous state.  In spite of the national interest in environmental improvement, urban refuse has not yet been given due attention and municipalities suffer from many handicaps in dealing with mounting waste collection and disposal problems.
This paper suggests that environmental awareness is beginning to change attitudes towards solid waste management planning from international to local levels.  Two types of approaches that pay attention to environmental concerns are identified— what I call the "environmental management approach" and "environmentalism".  The former concentrates on designing waste practices to limit damage to the environment, while the latter draws upon a philosophy of development so as to apply to solid waste management the principles of grassroots environmentalism.  Both share several assumptions, values and methods but the ultimate implications of the two approaches may be significantly different.
The movement to save the East Calcutta wetlands is used as an example of how environmentalism may impact on solid waste management in an Indian metropolis.

INTRODUCTION
Solid waste management (SWM) is the poor cousin of urban and settlement services in India. It has not been regarded with the urgency that has been accorded the basic needs of housing, transportation, sanitation and medical services. Part of the explanation may be that there are few votes to be gained by making sure that refuse is effectively picked up and disposed of. (Can we readily imagine a minister being photographed beside a garbage truck or at garbage dump instead of a new housing project, or a school or even a water works?) But the reasons for neglect are obviously more complex.  Within the context of rapidly growing cities possessing inadequate financial and managerial resources, SWM has been commonly regarded as a basic maintenance service, the deterioration of which, while something of a nuisance, is not a real threat to public health or security.
This is not to suggest that there have not been many calls for improvement, from the government and the general public. However, the concept of "improvement" in SWM is usually confined to better performance of routine duties. These do not embrace the broader environmental considerations relating to either pollution abatement or resource conservation. The barriers to even routine improvement seem myriad. The nature of the built environment, jurisdictional ambiguities and conflicts, poorly trained staff, inadequate and poorly maintained equipment, ineffective management structures, and numerous other limitations are common​place in the Indian municipality. The prospects for fundamental rethinking of principles and procedures in this field seem dim. There are subtle attitudinal factors inhibiting genuine interest in SWM because the subject has something of a taboo quality (Erbel, 1982:17). There is little or no prestige attached to the positions in this area of service and the limited definitions of the duties of municipal officers, together with the burdens of day-to-day functioning, do not encourage fresh thinking and new initiatives. Understandably, the attitude of local authorities is usually: "we must get the refuse off the streets as quickly and cheaply as possible; we can do our job given modern equip​ment, more funds better management and greater powers of enforce​ment".
Most municipal officers are never exposed to alternative ways of designing waste management and they may not feel equipped to assess the implications of alternatives if they did learn of them. Municipalities do not have research staffs to gather and analyse the kind of data that should be available for environmentally-sound decisions (such as ecological, topographical and biological information, waste sampling, socio-economic surveys, attitudinal studies, and market studies related to recycling).  In fact, most cities know very little about the composition of their refuse or the changing patterns of waste generation within their boundaries. The staff of municipal corporations or planning bodies dealing with waste management are likely to be engineers and physical planners; they are not trained in environmental or social awareness, and these bodies usually do not have the funds to engage special researchers or to retrain their staff.
Some of those concerned with SWM have been saying hopefully for some years that it will come into its own, its importance will be recognized, and governments will begin to give it the attention and resources it deserves, and thus SWM will find its appropriate place in national and local planning.  The sheer bulk of waste being generated in developing countries, and the mounting pressures for space for dumps, plus the incidents of hazards arising from poor waste management seem to be gradually bringing the subject more into the light of public discussion. India has shared in this development. [Yet, ironically, the heightened awareness of environmental issues in the country as a result of the Bhopal disaster, has not yet directly served the interests of SWM.  This is because, the current concern is hazardous wastes and attention and resources are now being directed towards that field—which, of course, rightly deserves attention]. The preoccupation of the UN system with the Water and Sanitation decade also relegates SWM to a back seat. Again, SWM may share to some extent in the decade activities and resources, but only in a marginal way.
Admittedly, the World Bank, the World Health Organization, UNEP, UNIDO and similar bodies have given a great deal of aid and advice to cities in developing countries in recent years on SWM. Most of this has been technical advice within a customary frame​work for SWM, and has often involved the financing of high technology equipment. This is not to say that there is no adaptation of ideas to fit the resources and environment of the city concerned, but the common approach is just that — adaptations within an accepted, circumscribed, conception of the goals and methods of waste management.
Nevertheless new perspectives on SWM are emerging in inter​national forums and there are encouraging signs that the issues being raised are prompting rethinking of values and techniques relating to solid wastes in developing countries. International conferences such as "Solid Wastes Disposal and Utilization in Developing Countries" (Amsterdam, 1982)(Schelhaas, 1982), "The Ecological Aspects of Solid Waste Disposal" (Hong Kong, 1983)(Wong, Say & Whitton, 1984) and "The Recycling of Wastes in Large Towns" (Calcutta, 1983) have encouraged interdisciplinary exchanges while the UNDP/World Bank's "Integrated Resource Recovery Project" reflects a more positive interest in "wastes" in developing countries (Gunnerson, 1982).
In this presentation I will discuss the prospects that new approaches will bring environmental concerns to bear more directly on the ways in which Indian cities deal with their refuse. I will suggest that there is emerging in Calcutta a small ecological movement that could be significant for the city's thinking about waste management, and perhaps for other Indian cities.
TWO POSSIBLE ROUTES TO CHANGE: ENVIRONMENTAL MANAGEMENT AND
GRASSROOTS ENVIRONMENTALISM
It would be trite here to reiterate the often-stated generalisa​tions about how concern for the generation and management of wastes, whether mundane or hazardous, urban or rural, is part of the general concern for environmentally sound and sustainable development (Khosala, 1982). My purpose is to speculate as to how these general, "motherhood" values might be translated into policy and action that could substantially affect how wastes and regarded and treated in Indian cities.
Although statements of "positions" specifically relating SWM to environmental concerns in developing countries are still few and far between, I think we can glimpse the emergence of approaches that are ranged along an continuum from pragmatic, limited and predominantly scientific or technical to a more global environ-mentalism.  All these nascent positions endorse the general principles of waste reduction and abatement, of reuse and recycling, of appropriate techniques adapted to local circum​stances. They call for better understanding of the nature of solid wastes in urban areas, of the ecological effects of disposal practices, of health risks for waste workers and the general public. The need for waste management to become inter​disciplinary rather than remaining the domain of engineers and
technocrats is increasingly articulated.  Public awareness and involvement are seen as essential to environmentally sound planning. (See Hills, 1984; Htun, 1982; Khosala, 1982; Kresse & Ringeltaube, 1982). One of the fundamental issues in social and administrative change is how such rhetoric can be translated into substantial change "on the ground". There are, I think, two main "routes" by which environmental awareness can impact upon SWM in India.
Managerial route
The first is the obvious one of gradual transformation of practices according to new principles and standards via official policy and administrative reform.  The sources of pressure for change will come, most often, from the "top" of administrative systems.  The general national policy statements of environmental goals will be related to practices in waste management.  In this, advice from international agencies and foreign consultants will play a large role.  The exposure of decision-makers and professionals to issues and practical examples at conferences and workshops would be instrumental for the spread of new ideas. This route could be labelled "environmental management" and we can already see the process underway in India's large metropolises.
The environmental managment approach will tend to emphasize environmental quality by addressing collection, disposal and pollution problems.  Changes will be worked within the existing administrative frameworks. The approach is reformist, with concentration on specific targets such as establishing sanitary landfills, achieving a more workable mix of implements and techniques for collecting wastes, especially from congested and predominantly self-built neighbourhoods, beginning contaminant monitoring studies, examining waste disposal sites in the light of broader ecological concerns, and so on.
Environmental management will also espouse the conservational and resource enhancement goals of waste abatement and recycling. Here the emphasis will fall on systematic, officially-controlled schemes.  Municipal councils may hope to make profits or garner taxes from such enterprises. There will be a tendency to be attracted to mechanized techniques — the most obvious example is how the principle of "resource recovery" has been pursued through mechanical compost plants in a number of Indian cities (Bhide, 1982; Attarwala, 1982).  If decisions are made to attract private enterprise into resource recovery from municipal wastes, the need to ensure profitability may lead to concessions and compromises in the contractual arrangements with private firms. Trade-offs will be seen as inevitable if recycling schemes are to be implemented.
The managerial route will look to enforcement and constant monitoring as essential control mechanisms. It is hoped that public education drives will lead to greater co-operation with municipal goals in waste management.
In principle, this approach is not insensitive to "socio-cultural considerations"; in practice this means avoiding offending religious and cultural sensitivities in waste collection practices (such as municipal garbage collectors entering courtyards in Muslim areas).
At the project design level, the most explicit document advocating environmental planning in relation to waste management is the project guide prepared by the waste consultant Sandra Cointreau for the World Bank, entitled Environmental Management of Urban Solid Wastes in Developing Countries. This “guide raises many environmental, and also social, issues specific to solid wastes in the introductory chapters, but the booklet is designed to aid municipal officials in improving solid waste collection and disposal systems, so the broader treatment is rather scanty.
Environmentalist approach
The second source of impetus for change is grassroots environ​mentalist!. In discussing how this might influence SWM, I must be mainly hypothetical, suggesting the consequences of general attitudes specifically for waste management, for I know of no coherent statement on urban waste management from the environ​mentalist view point.
I surmise that the "grassroots" environmentalists would emphasize the consequences of waste management plans for the mass of citizens (and particularly the very poor), for the ecosystems of the locality, and for the environmental development of the country.  They would call for the designing of waste systems so that societal resources (natural and human) are conserved, enhanced and effectively and equitably used. Thus a basic tenet would be the conservationist commitment to reducing wastes at source and encouraging recycling at every possible point in the social system. They would espouse "soft technology" —practices regarded as ecologically sound, in harmony with natural cycles, using local resources, avoiding imported implements and machines, and preferring labour-intensive techniques. The products or resources produced from waste recycling would be designed predominately for the use of the local community, with concern for equitable access and employment generation, and the reinforcement of traditional recycling practices. There would be an assumption that customary practices might well embody
knowledge of the local environment that should not be dismissed as worthless.
It might, perhaps, be appropriate to label this set of assumptions or goals a "social-environmental" approach, because it goes beyond mere concern with environmental degradation or appropriate hardware and routines to promote values to do with the social organization of waste collection, disposal and recycling. For the new environmental approach would aim to be humane, and this entails an understanding of people's needs, especially the needs of the poor and in particular those whose lifestyles depend largely on waste recycling (e.g. garbage scavengers). Environmentalists would like to see public involve​ment not as merely education for greater cleanliness and co​operation with municipal authorities, but as a commitment to holistic environmental values and a willingness to engage in public debate over waste managment decisions.
The grassroots groups do not reject formal management. Their present emphasis is upon the general values and priorities that should direct legislation, initiatives and day-to-day functioning.
Although there is no published discussion of these values as they relate to waste management in Indian cities, a number of such issues were raised at the workshop on the "Recycling of Wastes in Large Towns" sponsored by COSTED and the UN Department for Technical Co-operation and Development in Calcutta in 1983. Insofar as environmental groups and institutes (such as the Centre for Science and Environment in New Delhi) take up solid waste issues, they are likely to see these issues from the point of view of the values suggested here. For instance, Anil Agarwal, director of the Centre for Science and Environment last year delivered an address on environmental values in India which made particular references to the conservation and use of biomass in the country (Agarwal, 1984). Although he was referring to primarily to rural India, the biomass theme is of direct relevance to waste management in Indian cities, and the concerns that Agarwal expresses for the consequences of the commercialization of "crop wastes" are equally relevant, in such a view, to the "garbage to gold" dreams of some technologists and city planners. Agarwal is convinced that: "India cannot survive without a low-energy, low-resource input urbanization" (p. 18). The concern for natural resources and ecosystem functioning is not to be confined to rural areas.
Compost and Scavengers
To illustrate the differences that might emerge in a managerial as against the grassroots environmentalist approach, let me refer to two issues: recycling for compost, and the role of scavengers.
India's settlement refuse, once it reaches the garbage dumps, is very highly organic matter (often 90% or higher) and eminently suited to the production of compost (Ambrose, 1982:171).  The promotion of compost-making from municipal wastes is a clear endorsement of the principle of resource recovery.  But the ways in which this concept is promoted can differ substantially.  The official support for the principle in India— the environmental management approach— has resulted in experiments with mechanical compost plants, which have run into numerous problems. [In general, mechanical compost plants "are prohibitively expensive... and yet, despite their sophistication, they do not produce better compost than that which can be produced by much simpler equipment" (Maung, 1982:100)].
The environmentalists would also endorse compost production from municipal wastes but would reject mechanical plants as inappro​priate technology.  They would first examine whether there were local practices and knowledge in compost making that could be drawn upon in further promoting the practice; they would prefer the simplest procedures that could be readily adopted by farmers close to the city limits.  Any scheme for more systematically promoting composting would be considered also from the point of view of the needs of local groups, and there would be a preference to give aid to small farmers and poor households as against large estates.  They might propose that the distri​bution of naturally produced compost be supported by a municipality at a loss if this would make a significant difference to agricultural productivity and tend to spread the practice to a wide constituency of food producers.
On the issue of compost, the failure of the mechanical plants is leading municipalities to reconsider this route to resource recovery, and it is possible that the two "positions" here will interact.  On the matter of how scavengers are to be regarded and treated, the two approaches are probably farther apart because in this issue one confronts social values more directly.
The common view of scavengers held by municipal officials is that they are nuisances and even threats to public health. They are seen as interfering with collection operations, trespassing on dump land.  They may be considered as shameful to a modernizing
city. Most unreformed municipal systems, however much they abhor scavengers, have lacked the resources to do anything much about them. There is both a condemning and a more liberal position within the environmental management approach: the former adopts a policy of scavenger eradication or control (refuse receptacles are designed so that people cannot reach into them; scavengers are harassed and prosecuted on streets and dumps).  The latter recognizes the productive role of scavengers in their efficient retrieval of recyclable materials, and proposes to organize municipal materials recovery on a base of "organized scavenging" (Lohani, 1984).  Humanistic environmentalists condemn the former approach but also may question the latter as possibly resulting in official exploitation of poor groups who have traditionally lived by scavenging, without bringing about any real difference in their standards of living.  They anticipate that official schemes will be highly selective in recruitment, will thereby exclude many who formerly made a living in this way and that a municipal monopoly will be asserted over city refuse that will further reduce income-earning opportunities for poor households (Mukherjee, 1983). This approach to scavengers advocates facilitating their occupation and aiding in the improvement of their living conditions and other basic needs, protecting them from exploitation by middle men and increasing their remunera​tion. Thus they would recommend that areas be created in neighbourhoods and at dump sites where scavengers could do their work in safety. The supporters of tolerance for scavengers believe that they (the scavengers) would demonstrate social responsibility in their activities, given an appropriate environ​ment for their work.
These differing views on policies towards scavengers rest on different social philosophies and views of human nature.  Such issues will not be readily resolved in debates over SWM.
Problems and Issues
The examples that I have just given already suggest the inherent problems with either of these routes to making SWM more environ​mentally aware.  The managerial approach could readily become bureaucratic and unadaptive, considering limited alternatives and looking to enforcement as the only mechanism of change. But, since few municipalities will have the resources for the kind of monitoring and enforcement that would be required, the sound principles of environmental concern may all too easily lapse. Again, because of the financial and staff constraints, few cities will be able to undertake the kind of comprehensive, inter​disciplinary research and evaluation that is desired.  Only selective aspects could be addressed, so the effect could be a
piecemeal. The concern for efficiency, for "making an impact" will still tend to favour high technology approaches in preference to the slower, more uncertain, more socially demanding, "appropriate technology".  The "garbage to gold" concept of resource recovery too easily ignores existing practices of waste recycling. It is hard to imagine broad ecological and social considerations remaining integral to this approach in most of urban India.
On the other hand, grassroots environmentalism in general is widely regarded as romantic, unrealistic and too socially radical.  If its principles are applied to SWM, administrators, technicians and professionals will be inclined to dismiss these views as having nothing to contribute to urgent practical problems, as constituting a sort of populist interference in an essentially technical field. The marginalization of the environmentalist view is all the more probable because those who hold it are unlikely to be in positions of decision-making in SWM; they will speak from the public arena, usually through pressure groups, and will exert influence in a watch-dog or issue-raising role. While on the world scene environmentalist NGO's are more and more commanding attention in environmental debates, in a country like India they are handicapped by weak financial resources and lack of special skills. Few will be in a position to undertake the kind of detailed local research that would enable them to make sound recommendations on alternative strategies across the range of urban waste management problems.
ECOLOGICAL AWARENESS AND WASTE MANAGEMENT IN CALCUTTA
We have to add to these problems with either approach, the long​standing deficiencies referred to at the beginning of the discussion that make even routine holding operations difficult for Indian cities and towns.  Where, then, does this leave us? Is it entirely premature to speak of environmental awareness effectively changing the conceptions and practices of SWM?
Interestingly, the one specific instance with which I am familiar, of environmental considerations influencing waste management decisions, the case of Calcutta, is one that suggest more of a middle route to value changes.
In the past two or three years, ideas about waste management in Calcutta have been publicly aired in a way that could mean that such decisions in that city will never again be made solely by engineers and administrators in a huddle with World Bank experts
(see Amand, 1984 & 1985; Mitra, 1984; Mukherjee, 1985; Sarkarf 1983 & 1985). (Incidentally, Calcutta's is one garbage dump that has been visited by a state's chief minister).  This has come about because Calcutta's garbage dump is one of the foci in a wider environmental "movement" to protect the East Calcutta wetlands from further destruction by urban development. Calcutta's main dump is situated on the eastern fringe of the city in what was once an extensive area of wetland and lakes, an area that has been rapidly shrinking as new towns and urban infrastructure have been built.  Those who argue for the preservation of the remaining wetland do so on a variety of grounds — the ecological role of wetlands in general, the drainage characteristics of the metropolitan region, and the role that this area has long played in waste recycling and food production for the city. Specifically, the remaining ponds are used for sewage treatment and aquaculture, and the city's garbage is used as compost, compost that has developed simply through the decomposition of garbage accumulated by open dumping.  The mature fringes of the garbage dump are subdivided into vegetable gardens and, in addition, fresh refuse is distributed to farmers in the surrounding area.  This productive and direct use of garbage in food production has led the wetlands supporters to see the garbage dump as a positive element in the waste recycling role of the wetlands, rather than as an intrusion upon the natural environment there. It is ironic that in the same area sits a classic "white elephant" of a non-operating compost plant, which was set up in ignorance of the excellent compost produced naturally at the dump site.
Since I and Dr. D. Ghosh have described elsewhere the agricultural and aquacultural practices in the East Calcutta wetlands (Furedy & Ghosh, 1984), I will not elaborate further beyond noting some factors of interest to this discussion.  The natural composting system on the Calcutta dump appears to work very well.  It has never been systematically studied, but the growing medium that results is obviously very productive, as up to twenty varieties of vegetables are grown throughout the year (Ghosh 1984).  Whereas in most municipal compost producing systems, there is a difficulty in getting the compost to the farmers, in Calcutta, the farmers come to the compost and there is the additional advantage that the vegetables are grown very close to the city's markets.  The system requires no high technology and persists perhaps largely because farmers can work there as they have always worked.
The starting point of the environmental movement for the wetlands was not the dump and the garbage farms but the fish ponds that depend upon the city's sewage and at the same time act as a
natural sewage treatment system.  It was the theme of waste recycling and the recognition that the fish ponds and the garbage farms together represented an extensive and unusual system of food production from urban wastes that led to the focus upon preserving the garbage dump and ensuring that fresh refuse is regularly distributed to nearby farmers.
This "movement11 (if it can be called that) was started, initially, by a single person, a sanitary engineer largely self-educated in the field of ecology, who held a junior position in the Calcutta Metropolitan Water and Sanitation Authority. In the early 1980’s, Dr. Dhrubajyoti Ghosh began in a small way to urge research into the aquaculture practices of the wetlands area. The West Bengal Development and Planning Department and the Department of Fisheries took an interest and supported pilot research on the sewage-fed fisheries.  Ghosh and I met in mid-1983 when I went to Calcutta to follow up on my interest in Calcutta’s garbage scavengers. We came to see the fisheries and the garbage farms as intimately connected aspects of urban waste recycling.  The combined importance of the fisheries and the farms strengthened the argument for the food producing role of the urban fringe area.  One or two journalists took up the issue and in the last two years the discussion of the future and the role of the wetlands, the consequences of destroying the natural productive systems operating there have been quite regular topics of debate within the metropolitan area. Ghosh has been promoted to become one of the directors of the West Bengal State Planning Board, and the Calcutta Corporation has engaged him as a consultant to examine the complex problems of disposing of the city's garbage.
The wetland issue has not yet been resolved and the debate continues as to whether the informal systems of waste recycling at the urban fringe are worthy of preservation.  There are complex interests at stake and the battle of the urban develop​ment supporters vs. the ecological school will be fierce and perhaps bitter. (I should say that the "ecological school" is not as yet a coherent and cohesive group of people — perhaps it is a distortion here to use the terms "school” or "movement"). Another rather sad aspect of the current situation in Calcutta is that institutions that could be pulling together and effectively contributing to rational debate of the issues have, to some extent it seems, entered into competition in espousal of the cause.
Nevertheless, the debate has served to bring before the state and local governments and the general public a set of propositions about environmental quality and waste recycling that could
reorient thinking about waste disposal and the city's attempts to deal with its wastes.  And there has been an important psychological dimension to the debate: it has been suggested to Calcuttans that their wastes have very positive qualities and the informal system of waste recycling that has grown up on the city's fringe is effective and productive (Sarkar, 1984; Mitra, 1984).  Instead of shame and defeat at their apparently intractable waste problems, it has become possible to think positively about wastes and their uses.
In this case, then, environmental concerns were introduced into SWM indirectly as waste practices were presented as relevant to wider ecological issues.  Dr. Ghosh, while a radical thinker by the usual standards of Indian engineers, could not £e dismissed as a rabble-rousing populist driving an environmentalist bandwagon.  He was a member of the bureaucracy and respected for his engineering work.  The situation which "came to light" in Calcutta is a very unusual one and has attracted international attention.  All of these factors worked together to mean that Ghosh's point of view has been listened4to.  But there are, as yet, few ecologist-engineers in India.
It remains to be seen whether the Dhapa garbage farms will be saved or paved over and whether the wetlands environmental movement will have any lasting effect on the design of waste managment in Calcutta.  Furthermore, there is a question as to whether this debate in Calcutta will influence any other city in India.  Certainly the potential is there, for most Indian cities have compostable wastes and urban fringe lands where garbage farming and aquaculture could be developed —the wetlands of south-west Madras where refuse is currently being dumped are a case in point.  But it must be remembered that Calcutta's system of waste recycling was not established by a government project — it evolved over many decades from a conjunction of private enterprise, markets, geographic convenience, labour availability and other such factors.   The issue is, as ever, how cities can be encouraged to think about alternative ways of dealing with wastes in a developmental context.
CONCLUSION
I admit that the improvement of waste management in India is a staggering task, and there are many, many impediments to change that is socially and environmentally aware.  But I think there is room today for some small degree of optimism. The international concern for all types of waste management, the shaping of a national environmental regulations, and the birth of an environ​mental movement in India are already beginning to affect
attitudes and priorities. The argument that SWM must be seen in a much larger context, as playing a vital part in environmental conservation and improvement, may give it the attention it truly deserves and erode the taboo status that has relegated it to the background. Calcutta commands attention, usually as a symbol of crisis; in waste recycling the city may come to stand for paradigmatic ingenuity.
Certainly, there will be controversy as Indian cities attempt to decide what are appropriate environmental concerns in SWM and how they are to be pursued in planning.  Such controversy need not be counterproductive in this field, which has not been served well by general disregard in the past.  Sustained improvement in urban waste management can only come with genuine and informed public involvement. Open debate on alternatives will be part and parcel of such involvement in India.
Public arena environmentalism and institutional pursuit of sound environmental principles should complement each other as forces for change.  It this is to be fruitfully achieved, the proponents of managerial and other, more radical, viewpoints will have to be prepared to critically scrutinize their basic values and to be accommodating on points of implementation in the interests of some "movement" in the system, however limited these changes may appear at first.
My admittedly limited experience with Indian municipalities1 efforts at waste management leads me to endorse a modest "start where you're at and work with what you’ve got" slogan.  It seems totally unrealistic to expect that even the largest cities will be able soon to undertake thorough-going reform of their waste management systems in either the environmental management or environmentalist mode.  What all cities and towns need first is a change in orientation to waste matters so that the psychological barriers to general public interest, concern and co-operation are reduced.  For, as Klaus Erbel has emphasized, the psychological component in waste management is of critical importance (Erbel, 1982:19). There is an urgent need to motivate governments, decision-makers and the general public to give urban waste management the attention it deserves and to think creatively about the basic issues.  One step towards this attitudinal change may come if Indian cities can be persuaded not to accept defeat over mounting waste disposal problems but to consider the positive factors of Indian urban wastes.  Two are especially relevant: that, in a resource-scarce economy, reuse and recycling are integral aspects of daily life; and, the highly organic character of urban wastes, with low heavy metal contamination, which makes them suitable for composting, gas
production, or use in aquaculture.  Even given the limited resources for research, it is not inconceivable that each city and town could undertake pilot studies to understand the specific character of local wastes, the current patterns of reuse and recycling, the perceptions of needs and problems in the existing waste management system, and the general ecology of the area. Furthermore, it does not, perhaps, require highly trained specialists to identify and analyse "what we've got and where we're at". But making a start in environmentally wise planning does require new visions of possible alternatives in the goals and procedures of urban waste management.
ENDNOTES
1. See, for instance, A.K. Chakrabarti, "Management of solid waste— a new concept for Calcutta Corporation" (1983).
2. I am being cautious here in using "glimpse" because these observations are based more on conversations and conference discussions than on documentary research.  My visits to India in 1983 and 1984-5 were supported by the Social Sciences and Humanities Research Council of Canada and the Faculties
of Environmental Studies and Arts, York University.
3. In some respects Cointreau's approach is more radical than most because she is argues strongly for a new view of the role of scavengers in relation to waste problems in cities of developing countries, presenting them as performing a crucial service for society in extracting valuable materials for reuse and recycling. Most managerial attitudes are highly condemnatory of scavengers, seeing them as nuisances who contribute to public health problems.
4. Dhrubajyoti Ghosh was the first engineer to take a doctorate in ecology at Calcutta University. He graduated in 1981.  The foundation of independent ecological institutes such as Prakrit (Organization for Ecology Research and Natural Resources Management) in New Delhi, which is working to establish communications networks of ecologists in India, is a welcome development. There is a proposal for an ecological institute in Calcutta also.
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