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Municipal Waste and Resource Recovery in Chinese Cities
	Type of material
	Gas-using areas
	Non-gas areas

	Kitchen waste
	% 52.50
	15.75

	Paper & cardboard
	4.72
	2.12

	Plastics
	0.41
	0.24

	Bones & furs
	1.31
	0.60

	Rubber & leather
	0.36
	0.15

	Textiles
	1.06
	0.62

	Wood
	4.18
	1.76

	Coal ash & cinders
	28.26
	74.70

	Glass
	0.96
	0,1

	Metals
	1.04
	1.55

	Porcelain, bricks, stones
	4.79
	2.91

	Total
	100.00
	100.00


Compositi9n of Residential Waste in Municipal Wuhan, 1984 Annual Averages in percentage by weight,)
"Waste" is, to a large extent, a relative term. What becomes waste in cities is conditioned by the per capita GNP of a country, the richness or scarcity of its natural resources, the cost of labour as compared to the prices of manufactured goods, consumer behaviour, life styles, and, not least, the attitude of citizens towards their environment and how aware they are of the limits to natural resources. In China, attitudes to wastes are shaped by long traditions of waste reuse and the awareness of resource scarcity in a populous country striving to develop, for, although China is usually considered spacious and rich in natural resources, this is not so when her popula​tion of one billion is taken into account.
So, in Chinese cities, almost every con​ceivable form of waste may be recovered and reused. The items that are wastes in the cities of developed countries are not thrown away in China. If occasional​ly useful materials turn up on garbage heaps or in garbage cans, poor residents will collect them and sell them to state-run waste recovery posts. These-depots purchase metal scraps, newspapers, card​board, rags, and other odds and ends that residents have sorted out and classified. Some people can make their livelihood from this work — it appears trivial, yet it is very useful. They pull carts to the residential areas and collect the items, paying a small price to the seller. In this way, large quantities of wastes are gathered and channelled for reuse and recycling.
Note: Waste samples were taken before recyclables were retrieved. Source: Wuhan Municipal Research Institute of Sanitation, 1984.
One city — Shanghai — has a more complex system of recovery of solid wastes. Since 1957, the Shanghai Material Recovery Company has operated a large and elaborate system that recovers 16 major categories of items from municipal wastes, including acids, oil and grease. The Company has 16,000 employees, in​cluding neighbourhood agents responsible for co-ordinating waste retrieval and transportation from urban, urban fringe, and rural areas. There are both purchas​ing stations (502 in the city and 1500 in rural areas) and mobile collectors. Twenty-six recycling centres process wastes and there is a coordinated system of marketing and distributing the reco​vered items, which may have been remade, repaired or refined. Between 1957 and 1982, 21.96 million tons of waste were retrieved. The company has 24,000   employees   and   the   resources

that it recycles into the economy provide further employment opportunities. (1) and (2).
The "waste" of a Chinese householder is thus predominantly genuine waste, and of a much smaller volume than that of the developed countries' residents.
One of the principal wastes produced by residents in Chinese cities is coal ash and cinders, from households using coal briquets or honeycombed briquets as domestic fuel. Since clay is added to coal to make the briquets, there are residues even when the coal is thoroughly burnt up. With the gradual substitution of gas for coal, this problem is diminishing in some areas. The effort of coal use on household waste can be seen in a com​parison of quantities of waste from households is gas and non-gas (therefore, coal-burning) areas of a single city. Thus in Wuhan, the average per capita waste generated is 0.55 kg per day, while the average for gas-using regions is 0.53 per day.
Kitchen wastes are also considerable - the discarded portions of fruit and vegetables, and the bones, etc., from meat. But the Chinese do not waste anything that could be used as food for domestic animals or fowls. Peasants in the suburbs will collect kitchen wastes to feed pigs and poultry. Nearly all Chinese institutions — factories, offices, schools, barracks  —  run  dining  halls  for their

workers. These canteens usually keep pigs in their backyard as they can feed the animals on the kitchen wastes. This is a regular practice in small cities and towns close to rural areas. Hygienic con​siderations restrict this practice in large cities.
The waste heaps or cans where wastes are deposited are regularly cleared by municipal waste-disposal service groups. Wastes are usually transported to the outskirts and dumped in open dumping to rot naturally. They cannot afford to burn or to bury them. The wastes are largely organic, as much recyclables have already been recovered, but some people may find further items on these dumps, and take them to the redemption cen​tres.
The night soil of the cities has, in the past, been extensively used as manure in suburban areas for growing vegetables. This practice returned organic matter to the soil and was ecologically sound. Now, with the introduction of flush toilets to large cities, these wastes are discharged in the sewer system. Of course, this adds to the contamination of rivers.
In small cities to towns where people still use public toilets, or night stools at home, the human wastes are collected by peasants with carts in the very early morning. The night soil is taken to veget​able gardens in the suburbs. Very often, latrines are built over fish ponds, or com-
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posted wastes may be fed into fish ponds. These are centuries-old patterns of re​cycling in China. However, as the peasants become richer, and chemical fer​tilizers are more readily available, people are coming to dislike the work of trans​porting nightsoil. As a result, some cities now face problems of disposing of ex​creta, and are planning modern waste treatment facilities. At present, the peasants who collect the nightsoil are not paid to do this service because they have the benefit of using it on their crops. Eventually, in those cities and towns that wish to retain the customary recycling practices, it may be necessary to pay people to do this work.
These practices are long standing ones in Chinese settlements and, as such, are "taken for granted". So there are very few studies by academics or municipali​ties that cover the range of waste recovery and recycling activities. Studies are occasionally made of a city's waste characteristics to aid waste disposal (3), and, where there are mechanized plants for waste recovery, as in Shanghai, infor​mation is gathered on their operation.

Now, there is concern about industrial wastes, and research is beginning to in​vestigate aspects of industrial waste dis​posal and the possible recovery of com​ponents of such wastes. The more casual, neighbourhood-based practices of waste recovery and recycling are also amen​able to study and these studies could be useful for comparing the effectiveness of different procedures within China and might stimulate discussion of alterna​tives for other Asian cities.
On the whole, Chinese cities are kept clean and healthy. People are paying more attention to their environment as their living conditions are improved. Scarcity of resources, cheap labour, the interdependence of urban residents and vegetable growers in surrounding areas, traditions of waste recycling with esta​blished customs and institutions, have created a network of waste disposal in Chinese cities. It is cheap, efficient, and resource-conserving. This persists because the Chinese consider thrift a virtue and condemn wastefulness in all its manifes​tations. These attitudes play an impor​tant part in the fabric of urban life and

help preserve the ecological balance in the country.
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