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AVOIDING PAST MISTAKES

APPROPRIATE TECHNOLOGY FOR

URBAN WASTES IN ASIA
From garbage farms in East Calcutta to windrow piles in Karachi,

decisions about composting techniques become embedded in regional,
environmental and social planning.
Christine Furedy

APPROPRIATE technology has become an important concept for urban as well as rural plan​ning in the developing coun​tries. The term does not only re​flect concern over the operation and cost of machines imported from developed countries. Social and envi​ronmental goals are seen as relevant to deci​sions about whether techniques are appropri​ate or not in specific settings. Thus whether a particular technique generates or displaces jobs may be assessed and the degree of con​trol that citizens possess over the techniques may be an important factor. The environ​mental ethic of "sustainable development" is establishing resource conservation as an​other important consideration (Mitchell, 1980; Redclift, 1984; I.L.O., 1977; World Commission on Environment and Develop​ment, 1987).

The extensive informal recovery of manu​factured materials from waste streams in Asian cities makes composting appear emi​nently suitable as a way of reducing solid waste disposal problems and making maxi​mum use of wastes, because the "end of the line" refuse consists predominantly of or​ganic and inert matter. But compost-making has become controversial. This is because, in many Asian cities, when administrators made decisions to explicitly promote com​posting in the last 20 years, they chose com​plicated mechanical plants for this purpose and proceeded without studies of potential markets and overall costs. Few cities have been able to operate these plants success​fully or to market their product without losses. The plants have had numerous me​chanical problems. Some have been closed down; those still working rarely operate at capacity, and generally produce compost that is not desired or is unaffordable by farmers (Jha, 1984; Thom6-Kozmiensky, K., 1982; Furedy, Field Notes, 1985-88).
These plants have become exemplars of inappropriate technology, and compost-making appears fraught with problems (Sakurai, 1986; Maung, 1982). Nevertheless, the interest in composting urban wastes per​sists, simply because it seems to offer the only feasible way to substantially reduce refuse volumes at dump sites. In some cases, too, city managers still dream of making money from compost sales. Proponents of appropriate technology do not start with the design of machines for cities of developing countries. Instead they ask: to what extent does composting take place in community settings, and what methods appear to be working satisfactorily? They point to exam​ples of flourishing natural systems, and the potential for further promoting community-based approaches to composting.
GARBAGE FARMS OF EAST CALCUTTA

The largest, and most economical, natural system of using city refuse for farming is probably that of the garbage farms of East Calcutta, for here the wastes are predomi​nantly used in situ, and thus there are not the costs and complications of transporta​tion (such as, for instance, on the garbage barges of Shanghai). At Calcutta's main dumping site, established in 1865, the munic​ipal corporation leases out plots of mature dump and for vegetable farming, amounting to about 800 hectares (Furedy & Ghosh, 1984). The city's refuse forms an extremely productive substratum—besides vegetable matter and coal ash, there are quantities of animal dung, sewer sludge, bones, and other organic materials. Twenty-five varieties of vegetables are grown throughout the year, at an average rate of 150-300 tonnes per day, without the addition of chemical fertilizers. Fresh refuse is also highly prized by nearby farmers, many of whom have made arrange​ments with refuse truck drivers to obtain consignments before the trucks reach the dump.
The employment generated by this inten​sive farming (an estimated 20,000 people have work as a result) is one of the argu​ments put forward, along with ecological and economic ones, by those who wish to see the garbage farms protected and assisted (Insti​tute Wetland Management, 1986). The de​pendence of the nearby farmers on the refuse is indicated by their active protests when changes in municipal management have threatened to end their informal deals to ob​tain some of the fresh refuse. Recently, pro​duce farmers and fish farmers (who use the city's sewage in their ponds) in the East Cal​cutta area formed a Waste Recycling Region Development Committee to work for the preservation of the farms and fish ponds (Chaudhuri, 1988). In this system of garbage farming, there are no marketing and trans​portation costs, factors which have been handicaps for municipal plants in other larger cities.
Other natural approaches are found in large South Asian and Chinese cities (for in​stance, Bangalore, Beijing, Guangzhou and Jakarta, to name just a few). Farmers come into the city to gather cartfuls of refuse, or go to the operating dump sites to take com​post; small dumps abandoned as the cities expand have, in some cases, been converted into vegetable gardens. Quantities of refuse in smaller South Asian cities are also casu​ally deposited on waste land, or underneath trees lining the regional roads. Although this is not deliberate composting, these wastes condition and improve the soil and thus ulti​mately make it attractive for small vegetable gardens.
BARGES IN SHANGHAI

The largest city to dispose of considerable quantities of domestic solid wastes through garbage farming is Shanghai. Refuse is car​ried out to farms on barges along rivers and canals. In the suburbs and Jiangsu district, it is offloaded onto the land to decompose, and the compost may then be sifted through screens (Shanghai Resource Recovery Co.,1984). Subsidies of chemical fertilizers to farmers in the region, a growing distaste for the odors of decomposing wastes, and dissat​isfaction with the amount of synthetic mate​rial and glass in the waste, have led many farmers to reject the city's wastes in recent years (Zhang, 1988). The surplus has to be dumped along the sides of the canals. Now Shanghai faces the problem of finding more space for refuse dumps (Furedy, Field Notes, 1985-1988). The city has also built a small compost plant with the aim of making supe​rior compost, but as yet the market potential of the compost produced from this plant and others that are

In the garbage farms of East Calcutta 25 varieties of vegetables are grown throughout the year without the addition of chemical fertilizers.
planned, has not been re​searched (Zhang, 1988).
Other satisfactory compost systems are based on "low tech" windrow systems, where refuse is piled and turned by front-loading dozers. In South Asia, one often finds that the compost plant has accommo​dated the desire of waste pickers to retrieve all possible materials. In Kathmandu, pick​ers are allowed to gather from the windrows, and this is not seen as interfering with plant operations (Furedy, 1986). In New Delhi, they are permitted access to the plant's con​veyor belt (Jain, 1986).
Several Chinese cities, such as Shanghai and Beijing, are developing somewhat more elaborate systems where wastes are fer​mented in chambers and later the residues are mechanically sifted (Furedy, Field Notes, 1985-1988). Market assessments are usually not conducted. The city managers believe that urban fringe farmers have not forgotten their traditions of compost use and that they will accept good compost as long as it can compete with the readily available chemical fertilizers. In Shanghai, farmers had begun to complain about the increasing amount of glass and synthetic particles in the city gar​bage. Hence the Sanitation Bureau believes that these must be removed by sifting to make an acceptable product. (In very poor Asian countries, the amount of broken glass and the like may be less than in China's city wastes, because waste pickers will gather even very small fragments of recyclables).
The Ragunan Zoo in Jakarta set up, in 1988, a simple co-composting system that combines zoo waste with domestic waste from nearby neighbourhoods, at a site off the zoo grounds. Recyclables are gathered by pickers. The waste is mounded and watered and turned for 11 days. It is then packed into wooden frames and "blocked." After a few days, the compost is ready for packaging. It is sold in supermarkets. Some is also used on zoo vegetable gardens to grow corn, beans and squash as animal feed. The system suc​cessfully recycles 30-40 cu. meters of zoo waste and a further 70 cm. of domestic waste (Jakarta Post, 1988).
VIABILITY OF NATURAL SYSTEMS

The viability of these natural systems ob​viously depends on the extensive retrieval of manufactured and problematic materials (such as green coconut shells). This is largely achieved informally, except in Chinese cities, where recovery is organized through centres under the Ministry of Commerce. Changes in the techniques of solid waste collection and disposal—for instance, the introduction of large roll-on-roll-off containers with high sides and heavy lids, designed, in part, to prevent people from going through the gar​bage to take out items, compactor trucks (which do extensive damage to recyclables), and policing of dump sites—are undercutting the traditions of waste recovery in develop​ing countries. This, together with the in​crease of synthetic materials in the refuse in modernizing societies, spells trouble for mu​nicipal composting plans. Unaware that it is their "front-end" policies that are causing much of the problem, cities again look for mechanical means of processing municipal refuse to remove unsuitable ingredients.

There are other reasons why municipalities are more prone to adopting elaborate me​chanical plants than to examining simple or completely natural methods. A branch of city government can, acting alone, easily make a decision to install such a plant—very easily indeed if the plant is offered as gift or on low-interest financing under a bi-lateral aid agreement. But a decision for a natural, community-based approach would require the coordination of city and regional authori​ties, prior research into existing practices, pi​lot studies, safety tests of the compost being produced by the farmers, monitoring, and so on. This amounts to quite complicated envi​ronmental and economic planning. In most developing countries, the institutional set-up restricts a city official from taking the initia​tive in suggesting such coordination and decision-making. Successful composting of city wastes requires a much wider vision of "appropriate technology" than most of those promoting composting are attuned to.
The most immediate material threat to composting in South Asian cities may be the proliferation of thin plastic bags. The use of small plastic bags for packaging and in mar​kets has exploded in the last few years. Much plastic recycling may take place, but, as waste pickers get very little for dirty, low-grade plastic, they prefer to concentrate on hard plastics and larger pieces. When small plastic bags become very common, they are not retrieved in sufficient numbers and thus begin to affect the quality of the compost. This is relevant, of course, to any compost-making. With mechanical plants there is the added problem that the bags cause frequent operating problems and complete breakdowns. Broken glass and fragments of unvaluable manufactured materials are also 
Successful composting of city wastes requires a much wider vision of "appropriate technology" than most of those promoting composting are attuned to-

growing problems—farmers cut their hands and feet while working the land, and, of course, these materials lower the quality of the com​post in general.
The east Calcutta region illustrates an​other kind of general threat: the urban devel​opment plans of the city will convert much of the farm land for residential and industrial expansion (Karlekar, 1984). All cities will suf​fer similar handicaps to compost use if they allow unrelieved urban development without providing for intensive urban and urban-fringe agriculture. Elite suburbs, designed along western lines to be divorced from local traditions of farming, will almost certainly lead to a "N.I.M.B.Y." (not in my backyard) syndrome in developing Asian cities.
The lack of economic feasibility for large compost plants in most highly industrialized cities has led some to promote household composting as an alternative, principally to reduce the bulk of residential waste. Several Japanese cities are experimenting with this, including Nagoya. The Ontario Ministry of Environment has recently circulated pam​phlets on home composting to houses with gardens in Metropolitan Toronto. There is a pilot project to encourage apartment dwell​ers to compost wastes on their balconies. Household composting is practiced in Asian cities, to some extent, but there are no statis​tics to suggest its significance (Suwanarat & Furedy, 1986).
It is worthwhile for city governments to explore this option further, for in Asian cit​ies, where every means should be pursued to increase urban food production, composting should not be seen merely as a waste-reduction technique, let alone a money-making venture. There are possibilities for street and neighborhood cooperation that would allow the community to apply com​post to common vegetable plots as well as to local parks. It is useful that many recent im​migrants to cities are familiar with rural practices in composting. The city of Guangzhou, proud of its reputation as a "flower city," believes that civic pride will encourage apartment dwellers to buy compost for potted plants (Furedy, Field Notes, 1985-1988).
TESTING SYSTEMS IN PAKISTAN

A recent project in Orangi, a squatter set​tlement in Karachi, Pakistan, undertaken by the United Nations Centre for Human Settle​ments, monitored the formal and informal solid waste systems, and then tested out three methods of small-scale composting— the Chinese covered pile, a simple windrow and a force-aerated windrow. It was con​cluded that all methods reduced enteric bac​teria satisfactorily but that the Chinese method was likely to work best for Orangi. Exploring markets for the compost that would be produced by community co​operation was a component of this project. There did not appear to be a prospect for its use in the settlement—home gardens are not mentioned in the brief published report, pos​sibly because of the scarcity of water. The demand in surrounding rural areas, has yet to be analyzed (UNCHS, 1986).
As with any community-based projects, small-scale composting faces all the prob​lems of gaining sufficient resources initially, of sustaining people's motivation, and achieving stable markets. The attempt to link composting with urban food production, or with plant nurseries and parks' improve​ment, as part of a waste management strat​egy is worthwhile, and deserves to be seri​ously examined.
As long as Asian city wastes remain rela​tively uncontaminated with hazardous refuse, broken glass, and excessive amounts of plastic, compost making can ensure that maximum use is made of the organic resi​dues. But compost is merely highly refined garbage if it is not used productively, or, as Kunitoshi Sakurai, a consultant for Japan's International Co-operation Agency puts it: "Garbage in, garbage out." (Sakurai, 1986). If cities do not have the will or the capacity to preserve farm land in and around the me​tropolis, to promote every possible means of urban food production, to bring their con​cerns to the national ministries of agricul​ture, and to urge support for organic prac​tices, there is little point in them looking to compost-making as part of the solution for solid waste disposal, for there will rarely be convenient markets for the compost. Sus​taining compost-making in Asian cities on a large scale (as against producing only as much compost as can be absorbed in city parks or residents' plant pots) will ultimately depend on retaining a close relationship be​tween a city and its rural hinterland, and monitoring the impact of regional or national policies (especially subsidies for chemical fer​tilizers) on the potential for waste recycling.
In general, decisions about appropriate techniques cannot be made superficially. So​cial and economic goals must be made ex​plicit and critically assessed. Planners must understand what is already working to some extent in the city, and build upon these prac​tices. The impact of new approaches upon those who are currently benefitting from or​ganic wastes must be a component of social impact assessment. For instance, would the diversion of compost to city parks, under a large-scale city program, deprive poor people of organic material for local vegetable grow​ing? Cities must consider carefully what as​pects of the regional economy can provide the incentives for maintaining the technolo​gies that are chosen, and then try to ensure that regional authorities do not undercut the basis for urban compost use beyond the city. Decisions about techniques for composting urban wastes thus become embedded in complex, regional, environmental and social planning. A successful coordination of these perspectives can truly be considered an "ap​propriate" approach to "sustainable develop​ ment."
As long as Asian city wastes remain relatively uncontaminated, compost making can ensure that maximum use is made of the organic residues.
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