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ABSTRACT

The need for better understanding of "sociocultural factors"—behaviours and attitudes—is recognized as important to advances in waste disposal and treatment for developing countries. This understanding must include the views of planners and administrators and not merely the recipients of basic services. This paper focuses on issues related to waste reuse in cities. It is argued that there must be more research on informal waste treatment and use as customary practices (e.g. in aquaculture and urban agriculture) may form the basis for integrating reuse into community disposal and treatment. This will require changes in the attitudes of officials who often disregard established practices. Adapting informal waste reuse to urban development will raise difficult policy issues that social and medi​cal research may clarify but will not necessarily resolve. Examples are drawn from Calcutta and Lucknow.
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INTRODUCTION

Aid agencies' and numerous independent reports attest to considerable progress in our general understanding of interrelated needs in human and animal waste management and in the testing of ideas about appropriate techniques for low-cost feasible approaches (World Bank, 1980-; Rybczynski et al., 1978). We can say with some confidence that we have a corpus of instruments and techniques to deal with waste disposal and treatment for societies that cannot fully adopt sophisticated, water-based systems, whether for environmental or financial reasons. There are options avail​able for the range of settlement types, from villages to crowded cities. Furthermore, there are sound ideas on how communities can design their waste systems to evolve over a period of time so that gradual upgrading can take place (Kalbermatten et al., 1982). At the same time, there is hardly an air of optimism about progress "on the ground". Rather, at the mid​point in the Water and Sanitation Decade, many of the most needy third world countries appear to be running very hard only to lose ground in waste collection and disposal (Giroult, 1984).
Of the major dimensions of waste problems, the one least understood and subject to the least amount of study and discussion is that which is usually labelled "sociocultural factors". Yet, it is recognized from the experience of countless projects that people's attitudes and behaviours are of central importance to processes of change and to the maintenance of community improvement schemes. Increasingly, more research on values is called for.
A basic premise of this paper is that we must be prepared to adopt the widest concept of "people" in the exploration of sociocultural factors. The phrase in the title is thus partly ironic: the people who get in the way (if they do) are not merely the seemingly ignorant, unco-operative members of the public, the recipients of improvement schemes. Our concept of people must stretch across the spectrum of actors in attempts to find solutions to waste problems, and this means including planners and adminis​trators as well as the general public and the "problem cases" (squatters, slum occupants and pavement dwellers).
The need for a more comprehensive conception of the social aspects of waste systems becomes very obvious in cities and communities that cannot afford conventional infrastructural arrangements to carry off human and animal wastes to large-scale treatment facilities. Where waste disposal services are not designed for automatic, "flush it down the drain" approaches, it is not appropriate to think of local councils simply "delivering" services to the citizenry. Community waste systems that require manual removal of wastes and habitual user adjustments are intrinsically "participatory": to work effectively, there must be close cooperation of several types of persons—the users, the sanitary and cleansing staff, and local administra​tors. When these systems attempt to reuse wastes, the interactions become even more intricate, as users, buyers, and middle-men are then involved. This paper focuses on waste reuse in cities in order to emphasize the need for more comprehensive discussion of issues and potentials in the treatment and disposal of wastes in urban contexts.
THE "PEOPLE" AND WASTE USE PRACTICES

The complexities of attitudes and behaviours relating to wastes are recog​nized by project workers and members of non-governmental organizations, but their perceptions have not significantly influenced the basic orientation of work designed to guide the design and implementation of waste systems.

In the first place, the very few studies that refer to social factors in waste disposal and treatment demonstrate how this aspect has been neglec​ted. In the World Bank series on Studies in Water Supply and Sanitation, the authors of the volume entitled Appropriate Sanitation Alternatives, a Technical and Economic Appraisal were forced to rely on a few community surveys in one or two Latin American countries for their discussion of this topic (Kalbermatten et al., 1982). The authors stress the central impor​tance of understanding social dimensions in the pursuit of effective, sustained implementation of waste systems and this report is one of the most succinct, balanced overviews available. Yet it is clear that, within the research program, few resources had been allocated to this aspect, which inevitably appears to be "tacked on" to an essentially technico-economic approach.
The problems of understanding are more fundamental than merely lack of knowledge. What we have sought to understand has been narrowly conceived. Consider the assumptions that shape most discussions of sociocultural factors and implementation procedures: the "people" are community members who should be the recipients of new devices and techniques; their percep​tions of their environment and their needs have to be understood largely so that "barriers" to the installation and maintenance of "new technology" can be overcome; the social system is to be understood so that channels for the diffusion of the technology can be identified; community values must be understood so that appropriate incentives can be devised to motivate people to diffuse and to maintain the new techniques. Such an approach seems reasonable given an assumption that all that is required is the transfer of ideas and devices from trained technicians to relatively ignorant and unequipped people. However, this approach tends to preclude the possi​bility that people have degrees of knowledge and skill that are relevant to waste treatment and that can be built upon for further improvement. The expert-to-people view may be mainly what is required in the acceptance of new sanitation devices, but it may not be accurate or helpful when the existing waste system is to be redesigned to facilitate or to extend waste reuse. For, when it comes to the uses of wastes, the basic knowledge of what can be done with the minimum of "hardware", in ways compatible with values and customs, is likely to be found in local communities.
Thus waste systems with reuse as a basic component must build upon people's knowledge, habits and attitudes, as well as taking into account the wider system of social groupings and economic relations. The sustainable, pro​ductive potential of customary behaviours will never be adequately under​stood as long as custom is regarded as merely a "barrier" to be overcome in waste management.
In this respect the field of human wastes has been slow to benefit from the value changes relating to what is labelled "the informal sector". In the last fifteen years, negative attitudes towards individual, household and community based ways of earning income and providing services outside of officially-sanctioned methods have undergone considerable change so that numerous forms of self-help, mutual aid and entrepreneurial activities are now seen as playing vital roles in the provision of basic needs and in economic development. The recognition of the importance of informal and of semi-formal activities in the cities of developing countries by interna​tional aid agencies has promoted a great deal of research, policy re-evaluation, and new designs with particular reference to small industries, transport and housing. But there is hardly a word to be found on this theme in sanitation reports and it is only relatively recently that atten​tion has been given to informal activities in recycling of solid wastes (Furedy, 1984a, b; Cointreau et al., 1984).
Many reasons may be found for this; the most compelling is no doubt that public authorities have seen household and entrepreneurial activities that impinge on community disposal of human and animal wastes as posing serious health risks. But in most instances, there has not even been serious consideration of the extent and impact of informal activities—they have simply not been included in planning. This is understandable with respect to household practices—little is known of them and planners may assume them to be insignificant in the total picture of waste disposal and treat​ment needs. But in cases where private, non-governmental activities amount to significant community systems of treatment and reuse, it is surprising to find the practices ignored in official plans or even specifically tar​geted for elimination.
One of the most interesting illustrations is the official response to the sewage-treatment fisheries of the east Calcutta metropolitan area. The use of city sewage to nourish fish ponds and farms evolved alongside the de​velopment of a system of sewage canals designed to deposit Calcutta's sewage in the estuarine system draining into the Bay of Bengal to the east of the town in the late 19th century (Furedy & Ghosh, 1984). The first controlled ventures in sewage-fed fisheries were launched by a private entrepreneur in 1929-1930. By the 1950s approximately 6,000 hectares of the wetlands east of Calcutta had been converted into fisheries using the effluent of the sewage canal system. Since the primary treatment facili​ties built in the area [in the 1940s, the largest sedimentation tanks in Asia (Edwards, 1985)] were not maintained to function effectively, the sewage fisheries provide the only treatment that Calcutta's sewage receives (Ghosh, 1984). Concurrently, the paddi farmers further east of the fish ponds began to draw upon the sewage canals for fertilizer. Small-scale integrated farming is also practiced nowadays on pond embankments. Even now, when urban development and numerous physical and administrative problems have shrunk the fish ponds to perhaps 2,500-4,000 hectares, Calcutta's wetland ponds and farms comprise the most extensive single system of natu​ral sewage treatment and use documented in the world (Edwards, 1985).
This reuse system evolved informally, without official cognisance, at least as regards its role in sewage treatment and its ecological and economic significance. No consideration was given to preserving the fisheries when long range plans for development of the Calcutta metropolitan area were shaped in the 1950s. Wetland reclamation was to provide space for urban expansion. Subsequently a new town—Salt Lake City—was constructed by filling in fisheries in the northern section of the wetlands. More new towns remain part of the development plans and the eastern metropolitan bypass is now nearly completed in the area.
The West Bengal Department of Fisheries was concerned about the loss of fish ponds and the displacement of fisherfolk. However, had it not been for the (departmentally-supported) work of one or two maverick engineers and scientists who were prepared to press for research, and to open up the issues to public debate, it is doubtful that obliteration of this leading community waste treatment system would have been questioned. Today, Cal​cutta's development plans are being discussed with specific reference to environmental goals, food production and waste reuse. But, although there is a moratorium on further infilling of the fishponds, it is by no means certain that the spread of urban development will not yet gradually swallow up the Calcutta sewage-using fisheries. There are still decision-makers and planners who discount the significance of the fish ponds for the treat​ment of Calcutta's wastes and who place priority on infilling for urbanization.
Another example from Calcutta illustrates how political factors and infor​mal waste reuse may be overlooked in project plans. The World Bank's Second Urban Project for Calcutta (1977/8 to 1981/2) included a proposal to construct model villages in the eastern fringe area that would contain dairies as well as sewage-treatment fish ponds. It was envisaged that the bulk of the city's estimated 50,000 cattle and buffalo could be housed in the dairies, thus removing crowded stables from the slums, and cattle from the streets. Biogas plants were discussed as the solution for the large amounts of dung that would accumulate at the dairies (Calc. Metro. Devt. Authority, 1979). On paper, this seemed an excellent scheme for inte​grated, waste-using urban fringe settlements. However, it met with deter​mined opposition from the cattle owners, herders and their city and subur​ban clients. (It is said that the herders received financial support to contest relocation in the courts from the numerous and profitable sweet shops that require large amounts of fresh milk early in each day, for the dairies' fringe locations would mean hours of delay in milk deliveries.) Very few cattle herders have been persuaded to move, and their vacated stables have been taken up by competitors keen to move closer to their customers. [The situation parallels many squatter relocation schemes and contains echoes of the experience of Calcutta's 19th century municipal council when it attempted to enforce improvements in the cattle sheds (Furedy, 1982)].

There is another thought-provoking aspect to this story. None of the planners of the scheme gave any consideration to the consequences for the thousands of persons who benefit from the abundance of cattle and buffalo dung in Calcutta and its suburbs. There is no substantial dung accumula​tion problem because the wastes are extensively used to produce cow dung cakes or fuel balls (made by mixing dung with other materials such as ground coal cinders). This informal waste reuse industry provides cheap fuel and a source of income for many pavement and slum dwellers. Since they would not receive biogas from the dairies, they would be severely affected by the reforms. Obviously, Calcutta would be greatly improved environmentally if cattle herding could be controlled and if dung were not burned as a fuel—these are desirable goals. But no one has yet suggested what can be substituted for the fuel that Calcutta's poor gather from the streets and stables.
One more example can be given from India of the consequences of urban change for waste reuse. A few years ago the city of Lucknow began to implement its plan to convert a large section of the city to a water-borne sewerage system. This aroused concern among the "scavengers" (ie municipal workers responsible for emptying and disposal of wastes from latrines). In 1983, it emerged that although there had been some discussion among plan​ners of retraining a portion of the workforce to be displaced by the new waste disposal system, members of the scavenger unions had not been in​formed and indeed they had never been involved in any of the prior planning for large scale changes in the sanitary system, changes that would affect the employment patterns and future prospects of the community. (Scavengers have been drawn from particular "scheduled" groups, live together in commu​nities and have community organizations as well as being unionized as a workforce.) Besides the inevitable loss of jobs that the new system would entail, there was concern about the loss of on-the-side income that the scavengers would sustain once they were deprived of the principal "perk" of their lowly work—the opportunity to sell nightsoil to farmers in the fringe areas and beyond.
Project workers and members of NGOs could provide many similar examples of how community practices are rarely taken into account in the planning of waste disposal and treatment. One can readily understand the response of local authorities that they could make no progress if they showed concern for the consequences for every group affected by planned changes to the urban system. Nevertheless there is a significant difference between being aware of employment and practical impacts (e.g. facility of waste reuse) in planning and then deciding that sub-group concerns must be secondary to societal goals, and simply ignoring the social and environmental implica​tions of new technology.
INTEGRATING LOCAL WASTE REUSE INTO TREATMENT AND DISPOSAL

These few examples of conflict related to informal waste reuse serve here to emphasize two themes: that waste reuse and recycling must be considered as intrinsic to solutions to waste disposal and treatment systems, and that attempts to devise integrated systems that build upon community knowledge and practices will raise some of the most difficult administrative and social issues for such planning.
Before turning to the problems, let us consider some of the possibilities for building upon informal practices in urban areas. Villages and small towns have traditionally dealt with human and animal wastes by natural treatment and reuse, but their practices are generally thought to be in​appropriate, uneconomical or simply impractical for urban centres. For cities that conform spatially and organizationally to those of the indus​trial countries, these arguments have some force [although even in western countries, some ecologists are now arguing for small-scale resource re​covery to improve the functioning of urban ecosystems (Hough, 1984)]. The urban centres of the developing countries are in general very much more diverse, with significant numbers of people living in squatments or irregu​lar settlements and a considerable amount of urban agriculture. The spatial and economic organization of many cities has been characterized as partly rural—the transfer of rural living conditions into the urban envi​ronment. This has usually been seen as an impediment to urban progress. A closer examination of life in slums and squatter settlements may suggest a reconsideration of this assumption. Urban agriculture offers many opportu​nities for household and small-scale waste reuse. Thus, to the extent that urban dwellers have gardens (whether on the ground or in pots) these can absorb a certain amount of wastes—sullage, kitchen wastes, animal wastes and even (given appropriate techniques) human excrement. In many cities animals are significant consumers of food left-overs, organic and (in the case of pigs) human wastes. Small fish ponds which act as treatment for household wastes are more often found in urban fringe areas but there is surely a potential to develop "backyard" fish farming throughout some cities (cf. Bryant et al., 1980). Calcutta, for instance, is riddled with "tanks" (pools) and swampy areas. In areas where fish is not consumed by people, it could be produced for animal feed. The potential of growing aquatic plants on a small scale in cities and fringe areas for animal feed and other productive purposes (e.g. to make matting) could be examined. Vermiculture is another option which may be based on neighbourhood co​operation in pooling kitchen garbage.
Seen from the point of view of waste reuse, the survival of rural charac​teristics and skills in cities become positive rather than negative fea​tures, part of what Sachs has called "the hidden resources of the urban ecosystem" (1985). Many practices are already enabling poor households to cope (in a fashion) with their lack of access to urban services while providing income supplements. Whatever the environmental problems of these practices at present, they can be seen as providing the motivational base for the adoption of improved and acceptable techniques. Given the diffi​culties that have arisen with large-scale, formal attempts at urban waste recycling (mechanical compost plants for instance), it would seem to be time to look seriously at household and community activities that have a cumulative effect on waste generation and disposal.
There are obviously many problems to be confronted if the approach sugges​ted here is pursued. The initial ones relate to attitudes, because the specific health and environmental issues will not be appropriately addressed as long as community-based options are overlooked. Even though the context of international thinking about the relation of informal acti​vities to employment and income-earning promotion is changing, it will be difficult for local authorities to think afresh about how their settlements might be designed to accommodate practices that have been for long con​demned. Designs are prepared by engineers and planners who are not re​quired to consider value contexts and social consequences. Perceptions about uneducated and uncooperative citizens and the disinclination to consider any positive benefits from casual activities are strong and are reinforced by evidence of problems caused by thoughtless, or unscrupulous, behaviour. Furthermore, when local authorities attempt to become more flexible in their approach to informal activities and more open to public input into planning decisions, they find that decision-making and implemen​tation is greatly complicated. Very real perceptions of urgency in dispo​sing and treating wastes forestall consideration of nonconventional op​tions. More often than not it has been the failure of accepted approaches that has prompted re-evaluation.
On the public side of the "people problem", there are the perennial diffi​culties of promoting technical improvements or behavioural changes among the growing numbers of persons whose wastes must be dealt with. For, even if communities are found to have useful knowledge that can be built upon in waste treatment, some adaptation has to be effected. This will likely only come about with any speed when large numbers of people can learn of practi​cal ways to make progress, ways that they perceive as bringing them tan​gible benefits in a short time. There is no escaping the need for value modification and motivational reinforcement among the general public. This requires discussion and interaction, mediated by community organizations, voluntary service agencies and official programmes working co-operatively. It is encouraging that international agencies are now giving greater empha​sis to interdisciplinary work and multi-level cooperation (World Bank, 1985).
The major dilemmas in nonconventional, household and community-based waste systems incorporating reuse and recycling will remain ones related to health. As long as wastes must be directly handled by people for disposal or reuse, there are health risks. Thus, poor settlements may be faced with the realization that they cannot afford to install and to maintain the disposal systems with the lowest risks and that accepting practices that expose waste handlers to the probability of infection may be the only way to make some improvement in services. With respect to the epidemiological aspects of waste handling, it must be noted that we are a long way from having the appropriate information to guide the decisions that must be made (Arlosoroff, 1985).  It is surprising how little research has been done on some very important issues, such as the acceptable levels of pathogens in wastewaters to be used for cultivation or the actual risks of keeping animals in cities. In general, the health implications of casual practices in waste disposal and recycling have not been systematically researched.
However, it must be recognized that social and medical research, although it is essential to expand our understanding of feasible options, will not automatically resolve the problems of decision-making in this area. The inherent tensions in priorities and goals (for instance, public health vs. food production, air quality vs. cheap fuel) will persist and each city and community must evolve procedures for frankly confronting these tensions and resolving them within the constraints of their social, financial and envi​ronmental resources.
CONCLUSION

Recent thinking about low-cost urban waste management rests on the assump​tions that, to be effective for large numbers of people in poor cities, solutions to waste treatment and disposal problems will have to be relatively simple, and be able to draw upon sustained motivation for effective maintenance. Strong arguments are now made for integrating safe reuse into the systems adopted. To expand upon the options for consideration, it seems promising to look for inspiration to the hitherto unexamined aspects of waste behaviours—household and community practices of treatment and reuse of human and animal wastes. In general, these practices persist because people see them as bringing gains, economical or environmental. Thus incentives are intrinsic to customary waste reuses. Understanding how effective these practices are, what health risks and administrative prob​lems they entail, and what social factors will affect their wider applica​tion can only come about with a reorientation of thinking of sanitary experts and local authorities, who at present are predisposed to dismiss informal practices as getting in the way of "progress". Thus attitudinal change must run through the social system. Instead of thinking only in terms of training planners and educating the people, perhaps we need to  educate the planners and train the people.
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