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Incidental Greening —
Saving Resources in Asian Cities
Christine Furedy
Most of the presentations at this conference relate to what cities or governmental and voluntary organizations can do in terms of con​scious planning for better ecological balance in the city. We have, however, heard from David Goode about unintended wild places that survive in big metropolises such as London. Asian cities also pursue planned greening, as Rashmi Mayur has mentioned, largely through tree-planting. You can find some wild places in any city, but in Asian cities, which are subject to great pressures as people seek living space, refugees or migrants from rural areas invade spaces that are not normally built up, spreading into the wetlands and steep valleys that might otherwise remain wild.
Against these handicaps to greening in crowded Asian cities, we have to set another type of greening: perhaps it should be called "incidental" or "informal" greening. It is the greening that occurs as a result of what people do, usually very poor people, in very resource-scarce places, in their daily lives, for their own survival, without explicitly thinking of the ecology of the city as a whole. Here, I am referring to "greening" in the broad sense in which it was defined for us in the opening session of this conference — activities that enhance diversity in the relations between the built environment and the natural, that are resource-conserving and ecologically sound.
This includes the growing of plants, even in congested slums, the keeping of animals, and the use of animal and human wastes for food production. These practices have a role in conservation and in main-
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taining aspects of ecological diversity and conservation in otherwise desperately pressured cities, but they are not without their problematic aspects.
I will draw most of my examples from Calcutta, which to most people is the symbol of urban breakdown, a city that seems to have reached the point of nonsustainability. Ironically, although it is a problem-ridden city of great struggle and great poverty, it is also a city that for those very reasons makes the most efficient use of its wastes of any city that 1 know of in the world. I will not start, however, with Calcutta, but with an urban gardener in another very different Asian city — Tokyo.
Organic farming in suburban Tokyo
Mr. Ohira's family has farmed in the vicinity of Tokyo for three hundred years. He is the eleventh generation of farmer in the family, and as Tokyo's city has grown up and swallowed its surrounding area, the family has determinedly kept a large part of the family farmland for growing vegetables. Compost-making is, of course, the linchpin of the farm. He uses no artificial fertilizer or pesticides of any kind.
The seeds of the beans seen in the background of Figure 1, have been passed down in his family since they began farming here. He draws upon local materials from beyond the farm for his compost pile. He has an arrangement with all the gardeners who service the neighbourhood, cutting those wonderful hedges that the Japanese green their cities with. All the tree clippings and hedge clippings go into his compost pile.
But even more delightful, he gets all the used chopsticks from the suburban restaurants and grinds them up and adds them into his compost. It takes ingenuity and determination to practise organic farming in a city like Tokyo. Another point that I want to emphasize is the principle of continuity. This nurturing of tradition by an in​dividual family is contributing to seed diversity and sound ecological practice.
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Figure 1. An organic farmer whose family has farmed the same land for three hundred years turns the compost pile that receives the household's wastes, hedge clippings and used chopsticks from neigh​bourhood restaurants.
Human waste use in a Chinese city
The recycling of human wastes is an ancient tradition in China. In Guangzhou, South China, nurseries incorporate fish ponds as well. Large ceramic pots placed by the side of the pond are euphemistically called "honey pots"; they hold human faeces. The wastes are dished out to both the ponds and the shrubs. In China today, modernization is rapidly eroding rural traditions in cities, and organic recycling survives in the urban fringes only in competition with chemical
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fertilizers, the use of which is subsidized by the Ministry of Agricul​ture.
Vine over squatter's shack, Calcutta
Even in very impoverished and congested conditions, as in Calcut​ta, you can find a little urban agriculture. Besides the squash it bears, the vine makes a hot and unaired shack a little more tolerable (Figure 2). And this is something you can see all over urban India and in other congested cities, although not perhaps as much as one would hope. There has to be an almost constant watcher as the squash ripens to protect it from theft. These, and other plants, are watered with waste water, since fresh waste is a precious commodity here.
Buddhist shrine in squatter colony, Bangkok
Sometimes the purpose of the greening is religious. A small corner of a crowded colony in Klong Toey, the large port slum of Bangkok,
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Figure 2. A squatter has planted a squash vine to grow over the hut in a crowded Calcutta settlement. The vine leaves help cool the hut and the squash gives some extra nutrient to a poor family.
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»n preserved for a shrine. The potted plants and statue of Buddha mark it as a sacred spot.
Poultry feeding from kitchen wastes, Bandung, Indonesia
Another aspect of urban agriculture is raising animals that can feed off the garbage. It's very common to see all kinds of animals — goats, pigs, cows, buffalo, poultry — in squatter areas and this is one reason why squatters may resist rehousing in highrise apartments where they lose the chance to keep animals. These practices may create health problems, and they are usually anathema to city officials.
Milk delivery, in viva, in Calcutta suburb
In a city like Calcutta any available piece of spare land is used to
graze cattle, buffalo, and goats. The goats that are brought into the
city for slaughter are first fattened on the city's one large park. The elite households can ensure that they get pure milk by having it delivered to their door, still in the udder.
Cow and buffalo dung patties on wall, Calcutta
Animal dung is used extensively as fuel in the cities of India. Poor people gather the fresh droppings and plaster handfuls on walls to dry. One consequence is that there is much less of a waste disposal problem. But the city health officers see only the health problems of the cattle in the city. From the point of view of the poor, they represent a source of desperately needed fuel and employment.
Here is a paradox, a dilemma, in green practices. What is perhaps ecologically good at one level, for some people, may be seen as environmentally harmful from another perspective. For these, and other reasons of urban growth, urban agriculture is everywhere threatened.
Pavement dweller burning dung cakes in bucket stove

There are several ramifications to the use of dung as fuel in Indian vities. Undoubtedly, it has saved many, many trees, and yet, it is one source of Calcutta's serious air pollution.
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Figure 3. A grasscutter carries his load from the edge of Calcutta back to the city to feed the cows and buffalo kept within the city boundaries.
Grass Cutter carrying grass from urban fringe for city cattle, Calcutta
I believe that Michael Hough mentioned farmers cutting the grass verges for fodder. It's a very old tradition in India. This grass-cutter (Figure 3) goes out to the urban fringe, where a new road has been built to the airport, and cuts the grass along the sides. In Asian cities, the poor have asserted social rights to the fruits of public property and urban wastes.
These examples have illustrated some of the important, but not strictly intended, ecological relationships that are created as poor people live out their lives in the city. Now, I'll move on to the systems of "food-from-waste" that are of great significance to Calcutta.
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View of East Calcutta wetlands
To the east of the city there is a very large wetland area, in fact the largest remaining wetlands adjacent to a major city in the world. Calcutta, indeed, was built in a swamp that constricted its eastward expansion. The city has gradually eaten into the wetlands, but there are still about twenty-one square miles remaining.
The main garbage dump of Calcutta
The city administration set up a garbage dump in the swamp in 1864 (that was the only use they saw for the wetlands then). They subcontracted out the management of the dump. From the very begin​ning, it was thought that a manager would be attracted to the task if he could also undertake land creation and "sewage farming/' This he did, and even designed the landfilling so that bodies of water remained between strips of dumped refuse, and these ponds were used as fish ponds.
The garbage farms
So, from the late nineteenth century, Calcutta has been growing vegetables directly on its garbage. No elaborate or scientific methods of composting are used. Garbage is simply dumped, and after a few months the land is parcelled into plots for vegetable farmers. Nowadays this is organized by the municipal corporation, not by a subcontractor. One even occasionally sees squatter farmers who have sneaked into fresh dumping areas.
It is estimated that there are about eight hundred hectares of garbage farms on old dumping land there today. These plots grow about twenty-five varieties of vegetables throughout the year. They have no problem of water in the dry season as they draw upon the remaining ponds around the dump. Calcuttans believe they have the best tasting and freshest vegetables of any large Indian city, and I agree with that judgment.
Coconut shells removed from garbage plots
Figure 4 is of a pile of old coconut shells that have been removed by the farmers as they tilled the compost. (Green coconut milk is an important street food in the city.) The shells, a nuisance for the
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Figure 4. All that the farmers need mainly to remove from the refuse brought to Calcutta's dump is old coconut shells and bits of rubble. Synthetic items are largely picked out by poor people within the city.
farmers, will not be wasted. People will come and gather them, strip them and use the outer husk or even the broken hard shell itself as fuel.
Close-up of garbage
The reason that Calcutta's garbage can grow such wonderful vegetables is that it is made almost entirely of organic matter with dirt and ashes. It is some of the most remarkable garbage that you would ever wish to see in the world. You simply do not find in the garbage dump very much in the way of any nondecomposable material. All the synthetic, manufactured materials — the metals, glass, rubber, plastics — have been meticulously picked out at various points along the way. And, to date, there is little in the form of contaminants such as heavy metals or solvents in the refuse. The residue breaks down naturally and very readily in the tropical climate. It forms a very rich growing medium — the farmers use no artificial fertilizers.
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Calcutta has thus solved the problem encountered by so many other cities which have set up mechanical compost plants: the prob​lem of accessible markets. Most cities have not been able to transport compost to farmers at an affordable price. Calcutta does not have to worry about getting its compost to the farmers because the farmers come to the compost.
Slain sewage canal
The other component of Calcutta's food-from-waste system is the city waste water and sewage. The exploitation of this resource has been much more informal than the setting up of the garbage farms.
Fish ponds and bamboo sluice-gates
The wetlands originally formed the tidal backwash for the many tributaries of the Ganges that run through the delta to the Bay of Bengal. Until the late nineteenth century the water was salty and brackish, then the rivers and streams began to silt up (perhaps partly from deforestation in the mountains) and the area no longer received tidal flows. The fishermen divided up the land into embanked fish ponds, and they turned to the sewage canals for water. They began to siphon off the waste waters, letting in controlled amounts through bamboo gates. Their sources of water remain the waste water and rainwater. There are four to five thousand hectares of fish ponds left of a once much larger system.
Polyculture fish fanning in shallow ponds
These are shallow ponds, from two to three metres deep. This shallowness allows them to act as natural oxidation ponds in which the action of bacteria, sun, and wind purifies the waste water. This is the only form of treatment that Calcutta's sewage receives since, incidentally, the city has no sewage treatment facility.
The fish farmers net the fish — different kinds of carp and tilapia — by driving them into nets. They are auctioned in nearby villages and quickly sold in the Calcutta markets. No health problems have been associated with this fish farming. Properly managed waste water fish ponds have been shown to be safe in other countries, such as Israel and Hungary.
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The productivity of these ponds could be enhanced if the fisher-folk had better seeding methods and more controlled fishing. But these pond systems have developed as folk traditions, without expert advice. The city regarded the use of the waste waters as illegal (the fisher-folk breached the canals to let out their contents). Recently, however, these practices have received world-wide attention and waste water aquaculture has been proposed as a component of the Ganga Action Plan to clean up the Ganges River.
Agriculture on pond embankments — integrated farming
Integrated farming is also practised in this area. The embankments between the ponds are planted with vegetables; the pond water is used to irrigate the vegetables, and cattle are grazed on the embank​ments. Of course, the farmers do not call it "integrated farming" — that is for development manuals. It simply represents for them the sensible use of scarce resources.
This, then, is the remarkable food-from-city-wastes system that arose partly by design and partly from the search for new resources, and survives on the fringes of Calcutta.
All of the examples of "greening" 1 have referred to in this presen​tation are now under threat. For instance, the Calcutta Metropolitan Urban Development Plan calls for the filling in of the wetlands, that living filter system that served food production, waste disposal, and, incidentally, air quality. Much land reclamation has already taken place and further new towns are to be built to the east of the city.
Even the very small scale activities of keeping a few chickens or planting vegetables and medicinal herbs have no assured future in crowded, modernizing cities of developing countries. Almost all cities have bylaws against raising animals, and population pressures are forcing the poor into highrise buildings, often lacking balconies where plants can be grown.
The developing cities, like Toronto, need a new approach to urban planning based on fresh thinking about the "ecological city." The road to this new approach could be shorter if we first look at what people, mostly poor people, are actually doing already, not with the intention of creating ecosystems that are sustainable, but simply because they have certain needs in their own households that they try
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to meet with accessible resources. Sustainable cities will be cities that care about social equity and whose administrations seek to enable poor people to improve their lifestyles while improving the natural environment of the city.
Let us, then, look at those activities and assess which ones con​tribute to a wider purpose and which do not. And let us look at the constraints upon such activities that inhibit them, make them illegal, or, in the case of a very broad development plan, would create massive change in the ecology of a region. Let's remember the impor​tance of continuity and diversity and find the way to conserve and support all kinds of incidental greening in world cities.
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