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Abstract
Sensitive social issues arise when human excreta are reused. Those promoting human excreta reuse in aquaculture wish to take account of socio-cultural aspects but there is little specific research to guide them. This paper draws attention to the complexities of social and economic structures where waste reuse in aquaculture is practised and analyses some of the issues of social acceptability. Mention is made of food habits and cultures, and the social status of excreta handlers. The style of project design will determine whether the social issues are researched and addressed. It is recommended that aquacultural projects be designed as components of community development, with interdisciplinary research teams. The paper suggests some ways to overcome constraints upon social research in such projects.
Introduction
The current interest in human excreta reuse in aquaculture (HERA) illustrates the way in which technical, public health and social concerns are being brought together in the search for workable solutions to human settlement problems. The treatment and disposal of human excreta in waterbodies that produce fish and vegetables appears an "idyllic" solution to waste disposal and food production needs (McGarry 1971). But today, as a result of many experiences with sanitation, energy and food projects in developing countries, we are more cautious in our expectations for undertakings that entail technical innovations at "the grassroots". To some extent this is because technologists and engineers are developing a concern for social sensitivities. These are especially relevant when the disposal and reuse of human excreta are involved.

To date there has been little specific social research of use to planners of aquacultural projects that reuse human excreta. A few publications from World Bank research projects on aquaculture and sanitation have interpreted the meager published information on human excreta reuse while integrating some field experience. Feachem et al. (1983) and Edwards (in press) draw attention to the importance of social factors for excreta disposal and reuse systems and urge further investigation of the sociological aspects.
HERA systems are extremely diverse and understanding the important factors in the operation of each type of system will require specially designed interdisciplinary research. This research should also aim to contribute to our understanding of common issues, not only for HERA, but also for Asian waste recycling in general. The social research efforts must use a variety of methods, and pay attention to the values    and    dynamics    of    food    systems,
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conceptions    of    wastes,    social    structures, decision-making and community development.
Sensitive social issues inevitably arise when human excreta are reused. Whether or not our social understanding of these issues is advanced will depend very much upon the project design. If the projects are mainly technical experiments, as they have usually been (Zandstra 1986), there will be at best only token attention to social aspects. Both social development and research can be furthered only if the projects are designed as components of community development.
This paper extends the discussion of social factors with specific reference to aquaculture in Asia. It analyzes some of the issues that must be addressed when human excreta are reused and suggests how sociologists and social anthropologists can contribute to interdisciplinary research on HERA.
The Social Diversity of Human
Excreta Reuse in Aquacultural
Systems
If we look beyond the biotechnical aspects of HERA systems, it is immediately apparent that we cannot generalize for all systems. These waste recycling systems display many variations that arise from differences in history, culture, techniques, purposes, economic and labour organization, land ownership and control and political structures. Furthermore, they are subject to different pressures of change.
Edwards (1985 and in press) has documented HERA systems in eleven Asian countries. In China, long traditions of HERA and social acceptance and recognition of the productive capacities of these practices have sustained thousands of ponds to the present day. On a visit to China in May 1988, I observed sewage delivered to fishponds by a small canal in Hongshan commune for this purpose. But in Beijing, in September 1988, I was told by a member of an environmental sanitation bureau that China intends to phase out HERA for health reasons. In Japan and Taiwan, HERA has all but disappeared. In some countries with Overseas   Chinese,   such    as   Thailand   and

Vietnam, the practice is sometimes found, but in Malaysia it has practically died out. In Indonesia, it is the Sundanese Muslims of West Java who practise most of the HERA.
HERA practices may be intentional or unintentional: one of the more interesting examples cited by Edwards (in press) is the growth of fish, brought by monsoonal floods, in ditches used for defaecation in Bangladesh. The East Calcutta wetlands probably demonstrate a combination of unintentional and deliberate HERA: the natural fisheries that were retained within the square mile used for dumping urban refuse in the 19th century undoubtedly benefitted from excreta-enriched leachate, since the refuse contained the contents of latrines emptied by the municipality. In the 1930's, a Bengali, inspired perhaps by German experiments, introduced sewage-fed ponds, and fishermen in the area came to recognize the benefits of the practice (Furedy and Gosh 1984; Ghosh 1984a; Edwards 1985). The Calcutta sewage-fed fishponds illustrate "informal" development i.e., the tapping of sewage canals by fisherfolk. Other "informal" aspects of HERA occur when latrine cleaners sell nightsoil to fish farmers, as has been noted in some urban fringe districts in India e.g., Bombay, Howrah.
The fish and/or vegetables in HERA systems may be produced for household consumption (usually with latrines overhanging ponds), local markets, or more distant markets. The ownership-management configurations may be very complex. Private ownership may range from individual owner-managed holdings of a few ponds to absentee landlordism where the owners may have interests in other kinds of property in the district (for instance, infilling that might be very profitable for urban building). In addition, there may be commune systems (as in China), cooperatives, and government-owned or -sponsored research projects. An area may include examples of different ownership-management systems e.g., in the East Calcutta wetlands one can find a spectrum of holding sizes as well as cooperatives (such as the Captain Bheri Fishermen's Cooperative Society) and ponds held and maintained for research purposes by the Department of Fisheries of the West Bengal State Government.  Ponds may be
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integrated into settlement patterns, forming a checkerboard of houses and ponds as in Bandung, Java (Strauss 1986; 1988), or be at some distance from villages.
The complexity of the production systems varies, with some being solely devoted to fish farming, and others combining fish farming with vegetables. The nourishment of shrimp and fish in brackishwater ponds and fish near seawater sewage outlets also counts as HERA.
The ownership and management of the excreta-fed pond affects the nature of the labour force, and the work that must be done. Of particular social importance is the way in which excreta reach the systems, whether by cartage, overhanging latrines, sewage canals or surface run-off.
All these systems exist within societies undergoing different degrees of change. Asian societies are variously affected by urbanization, industrialization, the development of agri-businesses, and emerging movements of consumerism and environmentalism. The poorer societies typically display rising standards of living and education for some socio-economic categories and declining standards or impoverishment for others, together with changing standards of sanitation and public health.
We know only the most obvious impacts of these society-wide forces upon HERA systems. For instance, we know that urban growth and land-use conflicts have reduced the area of wastewater-fed fish farms in the Calcutta wetlands by a third since the 1940s (Ghosh and Sen 1987; Mitra 1983a and b; Anon. 1988) and that ponds close to the urban fringe tanneries have been polluted by chemicals (C. Furedy, unpublished data). Elsewhere, environmental deterioration, official disapproval of excreta reuse and programs to abolish overhanging latrines are also reducing HERA (Strauss 1986). The effects of less direct changes are very difficult to predict. For instance, it might be assumed that increased education would result in greater acceptance of excreta reuse systems designed to avoid unacceptable risks to public

health although abhorrence and avoidance may be increased in the short run.
This great complexity in factors affecting
HERA cautions against hasty generalizations.
The promoters of HERA would like social
scientists to be able to predict where its
introduction will succeed (Edwards 1985). Given
the complexities of existing systems, and our
very rudimentary understanding of their social
aspects, this hardly seems possible at the
present. However, the advice of social scientists
should enable project planners to avoid gross
blunders in initiating HERA projects, and
systematic research will gradually permit us to
analyze significant interactive factors. Their
initial role will be to extend our understanding
of the social issues that inevitably arise when
human excreta are used for food production.
Working as members of interdisciplinary teams,
they can then design location-specific research to
determine the interactions of important social
variables.
e
Issues in the Social Acceptability of Human Excreta Reuse
Because many Asian countries, (China being the major exception) have taboos regarding human excreta, one of the main questions that promoters of HERA are asked is: "will this be socially acceptable?" The question is complicated because there are several aspects of acceptability to consider. There is the basic fact that human wastes can be and, in a resource-poor community, should be consciously and systematically put to use for food production rather than be simply disposed of. Most important from the practical point of view is whether the produce will be acceptable to consumers. Moreover, there is the question of health risks that may occur routinely when excreta-based food production systems are not managed to safe standards, or when workers, marketers, cooks or consumers are careless or ill-informed. There is also the problem of the equitable social acceptance of workers who are otherwise closely associated with the excreta e.g., those who carry the excreta in cartage system* In addition, there are general questions about
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the community impact of waste recycling projects.
Acceptability of Human Excreta Reuse in Aquaculture: Practices, Food Habits and Health Risks
Our understanding of the acceptability of human excreta reuse in food production in Asia is derived more from knowledge of religious beliefs and observations of people's behavior than from actual research on attitudes or practices. We conclude that the Chinese have no taboos or strong inhibitions; that attitudes vary in Hindu societies according to social identity (caste and class rank); and that Muslims in parts of Indonesia (particularly West Java) differ from those in the Middle East, in their acceptance of HERA (Strauss 1986). But we do not know the reasons for such contrasts. We usually assume that social groups that traditionally reuse excreta have no explicit religious dictates forbidding this and that where there are strong religio-cultural attitudes about excreta there will be no reuse, especially for food production. In Java, however, it seems that the preference for excreting into running water, which has a religio-cultural base, has been responsible for the development of HERA. Did the practice develop coincidentally with the building of latrines over fishponds and streams, and the fish become accepted because they were not thought to feed directly on human excreta? Did the practice then spread because the well-nourished ponds were productive, and no adverse health effects were noted from eating the fish?
Of particular interest are regions where excreta reuse is accepted in a society that generally avoids it. We do not know why the fish from Calcutta's wastewater-fed ponds are acceptable to consumers in the city. Is it because the practice of letting wastewater into the ponds grew gradually, the fish from these ponds being marketed with those from natural fisheries in the same area and sold in the city markets, so that consumers remained unaware of the practice for a long time? There is still no way for consumers to ensure that carp and tilapia bought in the city have not come from wastewater-fed ponds. Given an explicit choice,

would Calcutta Hindus from middle to high caste background express no preference one way or another? If so, why would they hold this view? An analysis of the development of established HERA might suggest processes by which fish nourished with excreta becomes acceptable to consumers.
Beyond those areas where HERA flourishes, the major obstacles to its expansion are traditional food habits and financial constraints that affect the demand for the food. This is especially true in South Asia where, except for relatively small categories of urbanites, people do not readily change their food habits and have very low purchasing power. The difficulties of poor people attaining better levels of nutrition have been extensively commented on (World Bank 1986; Biswas and Pinstrup-Andersen 1985) and will not be discussed here.
Some of the social and ritual aspects of food have been investigated quite extensively in Asian societies, although there is still a great deal to learn about the connections among conceptions of food, social status, specific social situations, food fashions, advertising, and the constraints of affordability and availability (Douglas 1966; Marriott 1976; Douglas and Isherwood 1978; Laderman 1981; Douglas 1984; Khare and Rao 1986; Rao et al. 1986). An example of a "food culture" study is Lowdin's analysis of the food rituals of the Newars of the Kathmandu valley in Nepal. He concluded that the principal components of the social structure, including caste ranking, who is "included" and "excluded", family solidarity, and the role of elders, are all reflected in the food culture (Lowdin 1985).
Most analyses of Hindu society have emphasized the central role of dietary restrictions and interactions connected with the cooking and receiving or giving of food in the social structure of caste hierarchy (Marriot 1976; Laderman 1981). Such studies have not been concerned with food per se. A study of food habits in the state of Bihar in the late 1970s, however, frankly stated the constraints to be faced by those who wished to promote nutritional changes:
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"It is found that the food and beverages consumed by a scheduled caste become so attached to the group that they begin to receive a stigma by other caste groups.... When an item is usually eaten by a lower caste group it will never be consumed by a higher caste family, irrespective of its nutritive value. On the other hand the society would begin to ridicule a low caste family who tries to step towards social mobility by consuming food of high caste tradition (Vidyarthi et al. 1979)."
The term "scheduled castes" refers to severely disadvantaged groups, occupying the lowest status in the Indian social hierarchy, whom the British had called "Untouchables". In the Government of India Act of 1935, these groups were listed in a separate schedule, and this was carried over into the Constitution of India in 1950. They are part of a wider classification of "Backward Classes" who are entitled to benefits of "protective discrimination" or affirmative action (Beteille 1969).
* Where there are changes in food habits linked to rising social status among Hindus these are often not in the direction of greater eclecticism in consumption. Socially mobile caste groups who seek to gain greater social respectability will reform their diets to make them more like those of higher ranking groups; this is usually a move towards greater conservatism in food habits. Dietary economics are also factors in conservatism or propensity to change; it has been suggested that food costs are more important than caste habits in dietary change in urban India (F. Handy, personal communication).
So for food habits to change significantly without coercion (as brought about by great scarcity, for instance) a number of socio-cultural and economic variables have to change together (Khare and Rao 1986; Rao 1986). The greatest amount of change is assumed to occur in large urban areas in Asia. A Bangladeshi study found that urban middle and upper income groups were less influenced by traditional beliefs (Rizvi 1986). Lowdin expressed the opinion that greater egalitarianism in Nepalese society would

gradually have an impact on traditional food restrictions (Lowdin 1985).
While stressing the cultural factors in food habits in India, Rao suggests there are "vulnerable points" in any group's culinary culture that are susceptible to change and that those who wish to change food habits need to identify these points and evolve programmes around local categories of food and nutrition (Rao 1986). He does not explain how the** points can be pinpointed. The idea suggests an interesting hypothesis for nutritional anthropologists.
Feachem et al. (1983) and Edwards (in press) note that urbanization is associated with changing consumer habits and suggest that consumers' ignorance of the origins of food in mass markets may make it easier to market waste-fertilized food. But we know that, in the western world, consumers who care enough about the origins and ingredients of food demand explicit labelling, or even special shops or products (kosher shops and restaurants for Orthodox Jews, for instance, or "organically-grown" fruits and vegetables, non-irradiated food, "free range" chickens, etc.). There is a distinction between marketability to ignorant consumers and genuine acceptability, and this points to ethical issues that may arise in the marketing of foods raised on excreta. In a culture with strong religious taboos against excreta reuse, would it be ethical to incorporate excreta-fed produce into processed foods?
In general, we must be wary of extrapolating from the experience of western countries to predict trends in Asian ones. Feachem et al. 1983 argue that the environmental movement has transformed values in the western world so that technical questions and cost rather than cultural dispositions are the major constraints upon the reuse of human exreta. Thus they think that the main scruples about excreta reuse are likely to lie with policy makers and not the general public. But there is no evidence that this holds true generally in western countries and we cannot judge how far it would apply in Asia. What we know of the food habits of Asians suggests that both cultural scruples and social
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habits will continue to play a role in consumption patterns for the great majority of the people in the foreseeable future.
On the other hand, we cannot assume that doubts and inhibitions about excreta reuse and the food produced from the practice will be based only, or even mainly, on cultural traditions for all categories of the population. The first question that an exponent of HERA is often asked, anywhere in the world, is: "are the fish absolutely safe to eat?" Assurances from researchers, government officers, or commercial developers may not be sufficient for well educated persons today, since there is a great deal of skepticism about the reliability of environmental research, especially that undertaken by official agencies. If one replies "yes" to the first question on general grounds, the next question, from an environmentally aware person in an Asian city, is usually: "what about industrial contaminants in our sewers, or those in suburban fishponds?"
With regard to the acceptability of health risks for workers and consumers, there is likely to be considerable variation throughout Asia simply because health standards vary with the general level of development and the degree of governmental control. In general, the less developed countries do not follow international guidelines (few as these are) for health standards in waste reuse. Governments may explicitly weigh the value of the food against the risks involved, especially where food is normally cooked very thoroughly.
The paucity of research on health risks associated with excreta and wastewater handling means that, in many countries, the extent of risk for workers is not known. But even without explicit research, it may be assumed those who have to remove manually and carry excreta with inadequate equipment, as most of the private and municipal latrine cleaners of India must do, or who work with untreated wastewater, suffer multiple health risks from this work (Shuval et al. 1986)
In general, Indian villages do not have bucket latrines; people go into the fields to defaecate. Thus carting nightsoil is primarily an

urban occupation, although it is required in villages where women (of middle and high social groups) are secluded (Fuchs 1981). Undoubtedly the poor working conditions of latrine cleaners are related to their despised status - they are mainly from "outcaste" social groups. There are specific ritualistic origins for some of these conditions. For instance, high caste Hindus are not supposed even to see their own excreta (Malkani 1965); for this reason, the bucket latrines in urban houses were, in the past, not supplied with lighting, a circumstance that made the work of those who emptied and cleaned the latrines very difficult. There are complex ritual requirements concerning purity and pollution in domestic sanitation for orthodox Hindus that depend upon the services of "unclean" groups (Khare 1977). Indian city governments have not yet been able to enforce consistently even the elementary standards of protective clothing and covered containers with handcarts (to eliminate the scraping of latrines with bare hands or pieces of wood and the carrying of excreta in cane baskets on the head) for municipal employees. A great part of India's excreta that is removed for disposal in towns and villages is gathered up and carried by cleaners who are privately employed, and whose employers do not feel any obligation to provide clothing or equipment (Malkani 1965; Karlekar, M. 1984; Searle-Chatterjee 1981). It should also be noted that sweepers often sell the gloves and boots issued to them by municipal authorities (C. Furedy, unpublished data).
Thus, generally low standards for public heath in poor countries, mean that some risks for both consumers and workers will be acceptable in some countries and not in others. Even if certain standards are legislated, the less developed countries will encounter difficulty in enforcing them, having few resources for inspection, particularly of the many small-scale production and marketing units. We can anticipate considerable debate among public agencies and educated sections of the public about acceptable levels of risk for workers involved in excreta reuse and disposal in the future.
257
Social Status Issues
Development projects today have become sensitive to issues of social equity and social responsibility, so that designers of excreta-reuse systems have to consider issues relating to the social status of workers who are involved in operating the systems. Designers of low-cost sanitation systems for India are particularly aware of this. In the 1960s, the view of the Government of India and many city administrations was that only the introduction of wastewater treatment plants or septic tanks could help eradicate the health problems and social discrimination suffered by Harijan scavengers, who removed human wastes from bucket and pit latrines with unprotected hands, and carried them on their heads in leaking pails or baskets (Malkani 1965; UNCHS 1986).
The two principal discussions of the status of workers in relation to excreta reuse are contained in Feachem et al. (1983) and Edwards (in press). The former note important aspects of the low status and discrimination suffered by groups who by tradition do this work, concluding that this is a "rather intractable social problem." Edwards also expresses his concern for the status issue. These authors are, however, generally optimistic about social change in the future; they think that proper processing and management of excreta, so that its removal and use is safe, will make excreta reuse acceptable and that the workers' status will subsequently improve.
This general argument has been made in India by Sulabh International, a nongovernmental organization (NGO) that designs, promotes, and implements conversion of bucket and pit latrines into water-seal, double-vault ones in which excreta are composted. Concern for the welfare of latrine cleaners was the motivating force that led Bindershar Pathak to form the organization (then called Sulabh Shauchalaya Sansthan) in 1970. This sanitary drive, which has spread to many towns and cities in India and has won international acclaim, thus has as a central tenet: the desire to eliminate a disgusting, unhealthy, and degrading occupation (Pathak 1982).

The composting toilet reduces the number of faeces carters needed in a town; first, because the pits require emptying only once every 3-5 years on the average, and second because specialized labour is not necessary for removing the compost. It is part of Sulabh's programme to redeploy scavengers as street sweepers and drain cleaners, while providing education to their children to enable them to have different occupations (Pathak 1986).
In the context of HERA, however, this argument requires substantiation. Information on households adopting the water-seal latrine does not tell us how many higher caste householders clean their own vaults (as against having servants clean them, or paying Sulabh International to do this). Do workers who carry wastes away cleanly in buckets on carts or who sweep streets and clean drains (this last work can be very unpleasant in Indian cities) readily shake off their "untouchable" status? The effect upon the status of cleaners of redeployment or the difference between carting raw faeces and composted faeces should be systematically examined. In general, studies of how the social stigma of excreta handling can gradually be removed (if at all) are very important for appropriate sanitation systems (Feachem et aL 1983). This is not to question the important work of Sulabh International or of the governmental and aid agencies' programmes for composting latrines (World Bank 1985). But in order to generalize from this experience and to anticipate social effects of other schemes for improving the status of people who do society's dirty work, we need much more detailed analysis of social factors than is available at present.
Public health professionals, academics and members of social service organizations who wish to see the "uplift" of outcaste groups are often restrained in their predictions of social change, or, at any rate, the pace at which it will occur. The ritual status rankings of Hindu society are perhaps related to, but cannot be said to be based on, the cleanliness of the work. For instance, basket weavers are traditionally of "untouchable" status, because the palm tree is classed as impure. When members of such groups move into other occupations such as agricultural labour or weaving they do not lose
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their unclean status in the eyes of caste Hindus (although they may improve their standing among their peers). Then there is the circumstance, in parts of India, that those who clean latrines in private houses consider themselves above those who clean public latrines (Fuchs 1981); whereas the conditions of work for municipal employees may be better, if they are issued with uniforms and buckets with carts.
So a cleaner, safer occupation in which wastes are handled does not automatically mean that the worker rises above a lowly social status. We are dealing here with the world's most complicated socio-religious system. The vision of Gandhiji and the combined efforts of governments and thousands of dedicated social reformers have not succeeded in eliminating untouchability in India. Thus, we should not make optimistic claims for social change through HERA projects.
Well-managed excreta-reuse systems can provide acceptable working conditions for manual labourers and as such they can make a contribution to social improvement. If they are integrated into community development projects, then we can expect that social status issues will be explicitly addressed. If, however, HERA systems remain essentially technical, then the gains in social acceptability maybe insignificant.
There is another, very general, social issue that should be addressed by any waste-reuse project in a poor country. This is whether the innovation in the use of wastes will adversely affect the livelihoods of the poorest members of the community. In Asian societies, the poor have traditional 'social rights' to wastes, because of their services to the community (for example the right to the skins of dead animals removed from streets and fields) or simply because the community has traditionally recognized their extreme need. Thus, the poor gather animal dung from the fields and streets to make fuel cakes in large parts of South Asia. One of the perks for latrine cleaners is that they can trade all or part of the excreta to farmers for fertilizer. There is a general attitude of "you are welcome to what we have discarded." So farmers may go to city dump sites to cart away fresh or composted wastes, or to sewage farms to gather

sludge cakes (C. Furedy, unpublished data). When wastes are diverted to new uses, the poor may lose some income-earning possibilities. Those concerned with the welfare of poor groups have noted this possible effect in relation to biogas projects and the development of sewerage systems in some Indian cities (Agarwal 1984; Furedy 1987).
In summary, the promoters of HERA must be concerned with food systems, the details of which may vary considerably by social group even in the one region. We can expect the public health issues of acceptability of HERA to become more diverse, reflecting the various concerns of health professionals, public officers, persons concerned with the welfare of waste handling workers, and the general public. In addition, project designers have to bear in mind the social status and social impact of technical requirements for different types of HERA systems. The best way to ensure that projects attempt to address these complicated issues of acceptability would seem to be to design them as community development projects, as "social innovations" (H6den and King 1984), with effective community participation, rather than as merely technical ones.
Research on Social Aspects of
Human Excreta Reuse in
Aquaculture
In spite of the importance of excretory habits and attitudes for personal and public health and the acceptance of new sanitation techniques, there is no significant published research that treats this subject directly in its social aspects. Perhaps the general social inhibitions about referring to these matters have restrained social scientists in Asia and elsewhere from recognizing their importance as research topics. If there is now to be a genuine commitment to the development of viable HERA systems, we will need diverse and well-designed social research in this field, as part of an interdisciplinary approach to project design.
The scientists, technologists and engineers who wish to promote HERA systems understandably tend to have a practical view of
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the social research. They hope that social scientists will be able to predict which communities are suitable to undertake projects and then to advise on the socio-cultural barriers that may be encountered in the introduction of new technology.
A broader conception of the social research components of these projects would be preferable. The promotion of waste recycling is a worldwide goal (Gunnerson 1982; Bartone 1986; WCED 1987). There is a need for detailed case studies in waste recycling in developing countries. The social research for HERA projects can be designed to serve these general ends as well as the specific needs of the projects. The data gathered, and the methods used, can help to evolve models for integrating social research into studies of technological change; something that is rarely done, except in a minimal way, in most development projects.
Such research can learn from the limitations of past research in connection with biogas projects in some Asian countries. In many cases, the opportunity to learn about attitudes to human and animal excreta and the social dimensions of the introduction of new technologies has been passed up again and again. We are left to ponder remarks that biogas did not take off in a particular area because of "socio-cultural barriers" to waste reuse. At least one of the reasons why many biogas reports have been socially unenlightening is that the practitioners did not conceive of the projects as having a significance beyond the development of energy production. Recent evaluations of biogas projects have noted the importance of social structure, administrative style, and communication programmes without, however, being able to provide much social insight that would be helpful to other waste-reuse projects (Barnett 1978; Moulik et al. 1978; Tucker 1982; Ellegard et al. 1983; Gunnerson and Stuckey 1986; M.G. McGarry, personal communication).
For these reasons, HERA projects should gather data on some core topics, while the design of total social research for each project will necessarily be tailored to the specific situation being    studied.        This    would    also    allow

comparative studies to extend our understanding of the key variables in the successful adoption or maintenance of the sanitation/food production techniques. It would be sensible to consider the feasibility of reliable social research throughout the project (including pilot studies and long-term follow-up) in the choice of project sites.
The following section briefly notes core research needs and then summarizes some of the main questions relating to existing HERA systems and innovative HERA. Since the resources for social research are limited in developing countries, some suggestions are given for strengthening their social research efforts.
Research Needs: Core Topics and Methods
There are at least five core research areas in the social understanding of human excreta reuse, besides the basic demographic and socio-economic information necessary to understand the project community:
Attitudes to and practices for excreta disposal and reuse
This requires basic information on practices relating to human excreta; aspects of social acceptability and health concerns. This area also includes perceptions of the environment and environmental philosophies as they relate to excreta reuse.
Food culture and habits
This concerns primarily the relation of food consumption to economic status and social identity and the factors affecting conservatism and change in food habits. The role of women as keepers of food traditions, and the socialization of children in food habits are also important aspects.
The economics and politics of food production and marketing
This includes the ownership/management for ponds, rivers, mariculture, and the areas surrounding HERA systems. With regard to marketing, there will be considerable variation according to whether the food is destined for
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local consumption or for distant markets. Aspects of the economics of HERA, including some research methods, are discussed by Edwards (in press).
Social structure, and decision-making
Project design for effective community participation requires a good understanding of the social structure. Data relevant to social issues must be included. Decision-making patterns include those at micro-level (household and social group), through local community, regional and national levels. Attitudes towards low-status groups who handle wastes and whose living quarters may be segregated require careful, and sensitive, investigation. It is important to look carefully at the role of women as decision-makers, since their views may differ significantly from those of male household members.
The importance of including all potential parties involved or affected by HERA systems cannot be overstressed. This means not only community members, from leaders to latrine cleaners, but also members of public health, municipal, educational, and other government authorities who have a role in decisions that will sustain the systems. It is particularly important to understand the views of government officers, since experience so far suggests that the principal barriers to the introduction and/or survival of excreta reuse systems are official policies on sanitation and urban development (Edwards 1985; Strauss 1986).
Social, economic and political changes affecting the above core topics
This is obviously not a discrete research area, but is listed here to stress the importance of identifying the dynamics of social change for HERA projects. This is especially so when HERA will be introduced as an innovation, but it is also relevant for existing systems, since their safety and productivity need improvement. Where specific social groups have a monopoly of sanitation work, some resistance to change can be expected if the nature and number of jobs will be affected. The social and economic consequences of the diversion of community

wastes to new uses have already been mentioned as possibly generating sensitive social issues.
Whatever the scope of social research, a variety of research methods should be used, including surveys, simple observation, participant observation, open-ended interviews, action research, longitudinal and comparative studies. Simple social surveys of attitudes towards excreta reuse as a preliminary to choosing a project site, or as a token acknowledgement of the need for understanding the social aspects of technology, are not enough. The experience of sanitation projects has demonstrated the limitations of formal surveys and the importance of informal interviews in supplementing the interpretation of surveys (Kalbermatten et al. 1982). Simple (e.g., closed choice) surveys of relatively uneducated groups, conducted by prestigious outsiders, are of questionable value as many respondents are likely to be unduly 'cooperative' in their answers.
Research Needs: Existing and Innovative Systems for HERA
Since there are many different kinds of HERA systems in widely varying economies and political systems, there are situation-specific research needs. The definition of objectives (e.g., improvement of existing systems; protection of declining systems; conversion of stabilization ponds to fishponds; and introduction of HERA as an innovation) all require different research approaches.
In deciding priorities for promoting HERA, it would seem sensible to concentrate initially on existing systems. There are so many complexities in introducing new technologies for excreta reuse and food production, and we know so little about the social aspects of this subject, that the risks of failure are high for innovative HERA systems. Most of the existing systems require support to resist abolition or decline, meet acceptable health standards, improve productivity, and address adequately the social issues referred to in this paper. Social research on existing HERA systems, whether flourishing or declining, will provide some of the experience necessary to design research for innovative systems.

Existing HERA systems
Research is needed into people's perceptions of how the systems operate ecologically. For instance, in the case of fishponds, are the fish perceived as feeding directly on excreta? Is the concept of a 'foodchain' understood? Would education in the ecology of fishponds be significant in changing the attitudes of consumers who at present reject the fish?
The current attention being given by the media to land use conflicts in the East Calcutta Wetlands and by the environmental movement to save the shrinking wetlands has increased general awareness of HERA there. The local people are becoming more articulate in voicing their views (Karlekar, H. 1984; Anon 1985a, 1985b, 1987; Ghosh 1985; Anon. 1986, 1987). There is much scope, then, for analyzing the range of opinion in West Bengal on the future of the fishponds and their role in wastewater treatment for Calcutta.
The other key research area is the history of the development of HERA practices, where there is sufficient information to document this. Factors in the growth of the systems and those that contribute to their decline or loss must be identified. Calcutta, and a number of Chinese cities, certainly have sufficient records for such historical studies.  Oral history interviews with
old residents could provide valuable insights, not
available from documents, which will be largely official records.   Ecological histories such as the work already being done by the Institute of
Wetland Management and Ecological Design in Calcutta, are very valuable for understanding land use patterns, and, in this case, traditions of waste reuse (Ghosh and Sen 1987).
Innovative HERA Systems
Will social scientists be able to help in the choice of areas where HERA might be successfully introduced as an innovation? Sociologists do not have a good track record when it comes to predicting outcomes in changing social situations. A direct approach, using surveys to sample people's views on human excreta reuse, is unlikely to provide sufficient reliable information.

To identify suitable new project sites, a series of indirect inquiries initially with interviews of health and sanitation staff, community leaders, and members of NGOs who have been involved in community development projects) would be preferable. Obviously, on* would want to choose an area where aquacuture is already practiced, so that the innovation involves only the transformation to using excreta as a new input. The kind of initial information that might be elicited from the interviewees includes: orientation to waste recycling in general; whether cultured aquatic organisms (finfish, shellfish, aquatic macrophytes) are consumed by a broad spectrum of social groups (and not associated, for instance, only with low status persons); whether community educational projects have been well received; whether the institutional structures are likely to be able to provide continuing support to sustain the introduced system; and, most importantly, the community's perception of its people's needs and priorities. This would help to indicate whether a project could be integrated into a community development strategy.
Compensating    for    Limited    Research Resources
The above outline of the scope of social research needs is rather ambitious, whereas the resources (both human and material) available for social research are usually limited, The following section suggests some of the ways to compensate for this gap.
Exploit all existing knowledge of project community
Researchers should draw upon the insights of those who have a detailed knowledge of the target community. Retrospective interviews with governmental and NGO field workers, particularly those who have implemented sanitary improvements, offer important sources of information. These field workers, and any social scientists who were involved in the projects, can give invaluable advice about social sensitivities that should be taken into account in the design of research (Furedy 1986). Since city growth, land use practices, land values and environmental philosophies all contribute to the
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contexts in which food production systems function, social researchers will wish to draw upon available information on all these topics. Where this is lacking or inadequate, research departments and institutes should be encouraged to undertake these studies (which have a number of applications beyond their contribution to aquacultural projects).
Combine data gathering activities
A useful strategy for gathering background information is to combine data gathering activities with those of other research and development projects (Smith personal communication). Projects on water, energy, health care, sanitation and community development in rural and urban areas can readily gather some basic information about defaecation, food habits and excreta reuse. Competent private voluntary organizations are often able to undertake supplementary research, given the financial resources to support it.
Project workers primarily concerned with practical or educational assistance to the community may be willing to add some data gathering to their action research. For instance, environmental education on waste reuse will be important to community acceptance and support of HERA. Such education should be built on an understanding of what it is that people need to know in order to comprehend how waste disposal and food production can be safely combined.
Encourage general research into waste recycling
National, regional and international environmental, health, social and educational research institutes should be encouraged to take up research relevant to human waste reuse. The specific mention of waste recycling in Our Common Future, the Report of the World Commission on Environment and Development (WCED 1987) should help to encourage relevant research at national, regional and international levels.

Draw upon case studies of, and guidelines for, community development and sanitation
It is fortunate that the International Drinking Water and Sanitation Decade (1980-90) and the International Year of Shelter for the Homeless (1987) have generated many case studies and have greatly enhanced our understanding of community development in less developed countries. Guidelines such as those produced by the World Health Organization for sanitation projects and environmental health can be adapted to the needs of HERA projects (Whyte 1986; WHO 1987). The World Bank's publications in appropriate technology for water supply and sanitation, although largely technical, do include some attention to social aspects. One of the best known reports is that on the socio-cultural aspect of water supply and excreta in Central America (Elmendorf and Buckles 1980). The discussion of "socio-cultural factors" in Kalbermatten et al. (1982) describes the surveys used in Latin American case studies in the 1970s and suggests ways in which the behavioural sciences can contribute to sanitation project design. They suggest an analysis be made of which social science techniques and which delivery methods have contributed successfully to sanitation projects. This suggestion has not yet been taken up. Such an analysis would be very useful for future waste recycling projects and would complement the analysis of case material.
A World Bank project guide (Cointreau 1982) contains suggestions for data gathering on solid waste management that may also be relevant for excreta-reuse projects. A very useful discussion of social, political and economic aspects of projects for low income settlements is given by Golladay (1983). Methods for evaluating development projects, with an emphasis on participant observation, are explained and vividly illustrated with case studies from Latin America by Salmen (1987). Many of the research and evaluation precepts in this publication have wider applicability.
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Further    General    Considerations    on Research
HERA projects, combining the expertise of scientists, medical personnel, engineers, social scientists, government officers, voluntary agencies and community residents, require a great deal of thoughtful collaboration. For the research component, this means substantial adjustments on the part of specialists who are not used to interdisciplinary collaboration. If individual researchers insist on carving out a "territory" with only a nod in the direction of the other components of the project, no amount of research effort will result in an integrated understanding of the major factors necessary for sustained development. Research should be designed with these considerations in mind.
This applies equally to social scientists as to natural scientists and engineers. Poorly designed social surveys are as pointless as technical experiments that are never applied to actual human settlements. The wider significance of this point has been made with reference to sanitation projects by John Pickford:
"Sociologists may claim a proprietary right to interpret traditional ways. Unfortunately, training in the social sciences is often just as irrelevant in effective sanitation programmes as is training in conventional engineering practice. There is a professional 'mystique' amongst sociologists, just as there is amongst engineers and economists. The fundamental requirement for successful sanitation may be a change of attitude amongst professionals as well as amongst the people whose sanitation is to be improved. This new and desirable attitude includes a readiness to learn from people who do not understand professional 'mystique' (Pickford 1983, p. 186)".
If future work in HERA is broadly conceived from the outset, it can contribute both to scholarship and practice in sanitation, food production, waste recycling, environmental education and community development.
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