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1. Introduction
The overloading of sinks for wastes, in particular, the ways in which large cities dispose of solid wastes in their hinterlands, is a central concern of sustainable development (Mitlin & Satterthwaite, 1996). Proponents of sustainable consumption are inspired by a vision of "closing the consumption loop" (Wijkman, 1996), that is, of minimizing the use of non-renewable resources and returning the residues of production and consumption back to these processes. Waste reduction, which includes both waste minimization and the reduction of wastes for disposal, has thus become primary in the internationally endorsed hierarchy of solid waste management (UNEP-IETC 1996). For the low-income countries, however, there is a troubling tension between ensuring that basic consumption needs are met and coping with urban solid waste management because more consumption generates more solid wastes. Asian cities, with diversifying consumption patterns, cannot, however, avoid confronting issues of waste reduction.
Here I will address some aspects of waste reduction at the local level for southern-type Asian cities1.1 will not discuss solid waste management services or disposal practices because to do so would greatly enlarge the scope of this
I have restricted my remarks to southern-type cities in Asia because the northern-type cities model their approaches to solid waste management upon those of industrialized countries.
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paper. Since there are a number of books and reports addressing these topics, in particular the International Source Book on Environmentally Sound Technologies for Municipal Solid Waste Management published by UNEP's International Environment Technology Centre (UNEP-IETC 1996), it seems unnecessary to deal here with the full range of topics implied by the project's definition.
The main themes of this presentation are:
· The relations of domestic solid wastes to sustainable consumption are
more complex than those for energy and water: solid wastes are both the
results of consumption and residual resources;
· Current waste reduction issues for cities in low-income Asian countries
differ from the concerns of affluent, northern-type cities: the reduction
of wastes-for-disposal is more important than waste minimization;
· Common assumptions about waste generation [e.g., that rich households
burden municipal solid waste management (MSWM) more than low
income households] must be re-examined for each place;
· A strategic view of solid waste reduction must include customary
practices of source separation of materials, reuse, trade and recycling;
. •
Finding effective ways to divert organic wastes from disposal is
currently may be more important for than enhancement of recycling of "dry" materials;
.•
Policy measures should emphasize support to existing waste reduction,
the development of partnerships from local initiatives, public education, and research.
The paper includes briefly mentioned examples of individual undertakings and community initiatives in major cities to illustrate the range of potential actions to support reduction of post consumer wastes.
2. Relations of Consumption to Waste Generation, Waste Diversion and Waste Disposal
2.1 Domestic Solid Wastes: Residual Resources
The consumption concerns relating to domestic solid wastes are somewhat different from those for energy arid water. With the latter resources, there is a direct relationship between consumption and more sustainable use of the resources. We ask questions such as: are the resources being consumed in a rational, optimal way, or wastefully and unnecessarily? Can better technology, or more effective use of existing technology, reduce consumption without
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changing the consumer's satisfaction with the goods or lowering the standard of living?
With municipal solid wastes, the relationships are more complex: these solid wastes are not primary resources but the results of consumption of goods. If the goods consumed are manufactured and packaged in a wasteful way, more solid wastes are created. Many of the residues of consumption, however, may be regarded as resources - those that can be safely reused, recycled or composted. All aspects of reuse and recycling of these post-primary consumption resources are important to waste reduction, especially for cities in developing countries. Thus the ways in which consumers handle, organize and use materials after primary consumption should be regarded as an aspect of the consumption process.
2.2 Product and Packaging Change Less Important
In northern-type countries, waste reduction measures focus on pre-consumption waste minimization (through product redesign and the reduction of packaging) and diversion programs (based on collection of source separated materials and the operation of materials recovery facilities) (UNEP-IETC, 1996).
Developing cities, with a majority of residents at lower standards of living and less wasteful lifestyles, do not currently have the same concerns about products and packaging. The reasons have to do with the government capabilities, the nature of manufacturing, styles of consumption, traditions of resource recovery, and priorities in MSWM. The main factors are:
· There is much less consumption of over-packaged convenience and fast
foods; there is substantially more source separation and recovery by
picking of post-consumer materials and reuse/recycling; governments
have less capacity to affect production processes;
· Resource-scarcity   encourages   savings   and   waste   exchange   in
manufacturing;

· The costs of open dumping (the usual practice) are much less than of
properly designed and managed sanitary landfills;
· City governments are preoccupied with problems of daily collection and
disposal of municipal solid waste (MS W); most cannot afford to finance
separate collection of recyclables for waste reduction.
It is true that in major Asian cities, waste-generating consumption is changing. In the central city areas and well-off suburbs, fast food outlets are multiplying, as are convenience foods, with their attendant extra packaging. The affluent classes, living extravagant lifestyles, may differ little from their northern counterparts in domestic waste generation. But the majority of urban residents
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do not consume these new foods. The middle and low income groups are seeking to achieve better levels of basic consumption. It is not reasonable or practical to expect them to change their consumption patterns in order to reduce solid wastes.
Public health and political considerations constrain intervention in packaging, processing or marketing of goods in these countries. The advent of plastic packaging has prevented a great deal of illness in these cities and towns; its protective value is much needed. Proposals to reduce quantities of organic wastes in rural or peri-urban areas, by trimming fruits and vegetables, could affect the nutritional value of fresh foods. These urban populations can ill afford losses in nutritional value.
Public reactions can be strong when people's traditional foods are interfered with: recall the riots in Chinese cities some years ago when supplies of the most prized water melons failed to arrive by train from the growing area. Melon rinds and fruit wastes double the volume of solid wastes during the summer months (Furedy, 1988a). However, awareness of the demand for summer fruits has constrained Chinese sanitation departments from intervening in these sales. Sri Lankan and other South Asian cities cannot contemplate restrictions upon the consumption of king coconuts, although the shells represent a huge burden for municipal collection and disposal.
In my judgment, MSW in developing countries cannot, at present, be significantly ameliorated by intervention in the production or packaging of the goods whose residues enter the waste streams (The exception relates to the nature of fuels for heating and cooking). To the extent that cities are interested in waste reduction, their concern is with the nature and quantities of solid wastes for collection and disposal. Consequently, domestic waste reduction in these cities must focus upon post-primary consumption materials and residues. This is not to say that these countries should not pay attention to resource-saving industrial production and waste generation issues, in order to sidestep the inevitable problems of modernization. This has been a theme at several expert group meetings on solid waste management in Asia (Fernandez, 1997).
2.3 Differences Among Wastes Generated, Wastes Diverted and Wastes Disposed
To understand how reduction can be approached for the developing Asian cities, we must bear in mind that the municipal solid waste stream has different components or phases: wastes generated, wastes diverted and wastes disposed. Wastes diverted are materials that could be discarded as wastes from households but are instead reused, gifted, sold/bartered or put out for separate collection. In the northern countries, once materials diverted in source separation programs are taken into account, wastes generated more or less correspond to wastes
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disposed. This is generally not so in southern cities. There the discrepancies between wastes generated and wastes disposed of arise mainly from these factors:
· Large numbers of urban residents are not entitled to collection services;
their wastes are disposed of on vacant land and into water bodies, or
burnt;
· Considerable amounts (varying from 20 per cent to 50 per cent)of solid
waste are not properly collected even from serviced areas in many cities;
· Illegal dumping is common;

· Significant quantities of material (dry and organic)  are diverted
informally by gifting, sale, reuse in the household, feeding to animals
and composting;
· Waste picking and the diversion of decomposed garbage from dump
sites further alters the nature and volume of disposed MSW.

Waste generation cannot be calculated accurately merely by measuring what is officially collected (although this is the usual method of calculation). Gross errors could occur if solid waste management (SWM) departments use rough measures of quantities from collection vehicles to arrive at an average per capita waste generation figure for a city population, especially if a third or more of the population are not receiving service. The practice of informal diversion for reuse/recycling, further intervenes between wastes generated, and wastes disposed.
It is very difficult to estimate wastes diverted because most of the diversion is carried out informally. All the practices relating to reused, gifted and traded materials are of critical importance to the topic of waste reduction in these cities, since quantities of wastes-for-disposal will increase if this diversion declines.
Finally, wastes-for-disposal change in character from the doorstep to the dump, and at the dump itself, due to picking of recyclables by collection crews and dump pickers. Extensive waste picking on many Asian dumps means the decomposed residues can readily be exploited by farmers (see Section 3.2 below).
2.4 Contribution of Socioeconomic Status to Household Waste Generation and Diversion
It is generally assumed that affluent households (HIHs) generate more solid wastes than lower income (LIHs) households. This assumption will not hold for areas where LIHs burn coal, wood and dung and HIHs use gas or electricity, as the ashes and cinders from such fuels are heavy, and most measures of waste
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generation are based on weight2. It seems incontrovertible that HIHs consume more packaged goods per capita, and have more garden waste. However, in cities having high rates of informal recycling and waste trading, it does not follow that HIHs produce more wastes-for-disposal. Substantial amounts of materials are generally gifted and traded from these households.3
Nor can we readily make assumptions about the waste generation and waste diversion rates of LIHs. They consumed fewer tins, bottles, plastic containers, but may generate more kitchen wastes if they buy fruits and vegetables that are trimmed less than the goods from the places where HIHs and middle income (MIHs) ones shop. On the other hand, kitchen wastes are reduced if fed to animals, and LIHs are more likely to keep pigs, poultry, goats, etc.4
Given the lack of knowledge about waste generation rates and consumer practices, as well as the limited, even non-existent, capacity of most local
2
In China, clay is usually added to honeycombed clay briquettes, which adds to the weight
of the residual ashes. In Wuhan, in the mid 1980s, the average ash/cinder percentage of total
household waste by weight was 28.5 per cent in gas-using areas, whereas in the non-gas areas
this material comprise 74.70 per cent of household waste. Coal burning areas produced an
average of 0.55 kg of solid waste per capita per day, while gas using areas had produced an
average of 0.53 kg. per day (Furedy and Sun, 1987).
3
Waste diversion my not be done by the affluent householders themselves but by their
servants, so surveying householders does not always give an accurate indication of source
separation rates. The burden of garden wastes will depend on whether the HIHs have compost
heaps and whether the servants take trimmings for fuel.

4
The following table on composition of residental waste in municipal Wuhan (annual
averages in % by weight, Furedy/Sun 1988) shows results of the study conducted in Wuhan
in the Mid-1980s on waste generation differences between gas using areas (i.e., having
predominantly high rise apartments and non-gas using areas (having traditional low rise
housing). Note the much lower percentage of kitchen waste in the latter areas, which can
partly be explained by animal feeding.
	Type of Material
	Non-Gas Areas (%)
	Gas Using Areas (%)

	Kitchen waste
	15.75
	52.50

	Paper and cardboard
	2.12
	- 4.72

	Plastics
	0.24
	0.41

	Bones and furs
	0.60
	1.31

	Rubber and leather
	0.15
	0.36

	Textiles
	0.62
	1.06

	Wood
	1.76
	4.18

	Coal ash and cinders
	74.70
	28.26

	Glass
	0.10
	0.96

	Metals
	1.55
	1.04

	Porcelain, bricks, stones
	2.91
	4.79
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governments to affect changes in products and their consumption, I believe that efforts at waste reduction in southern cities must focus at present on wastes diverted and wastes disposed.
3. Waste Reduction: The Importance of Would-be Wastes' and Urban Organic Wastes
3.1 'Would-be Wastes"
In Northern type countries, the reduction of wastes-for-disposal is pursued through product changes (e.g., packaging protocols), municipally-sponsored collection of separated materials, and the operation of materials recovery facilities. In contrast, waste reduction in Asia is largely accomplished incidentally, through long-standing activities of repair, reuse, and recycling.
Most of these source-separated dry materials cannot be truly regarded as "wastes," since they are not treated as wastes by their generators; rather, they are seen as useful items for reuse and sale/barter. I have dubbed them "would-be wastes": if they were not diverted, they would then become wastes to be disposed of.
Substantial quantities of materials from households, shops and institutions are diverted from collection and final disposal in Asian cities by reuse, separation at source, gifting, waste exchange, trading, recycling, animal feeding, composting, and waste picking. No one has done a resource account analysis to estimate the quantities and their economic significance. We have an idea about informal diversion for only two or three cities (Ali, 1997; Lardinois et al. in progress, see Box 2 for Bangalore).
Goods and materials given to charities, servants and poor friends and relatives, or sold to supplement household budgets are significant in redistributing wealth and in supplying feedstock for small and large industries. The availability of these materials generates work for perhaps two per cent of any city's population. Many very poor and underprivileged people, often women and children, work in informal waste recovery and recycling. Recycling of materials allows cheap goods to be accessible to low income groups. The more that synthetic materials are diverted or removed from MSW, the greater the potential for the residues to be composted, used in farming or safely used as fill.
Apart from their concerns about waste picking (which interferes with routine collection and disposal), municipal managers have paid no attention in the past to these diverted wastes. They are not counted as a municipal responsibility and they do not enter into waste management planning as avoided costs. A comprehensive view of MSWM, based on the ideology of sustainable consumption, would recognize the importance of maintaining and extending all safe practices associated with materials diversion, recovery and recycling in
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these cities. Cities of low-income countries where private waste trading is well established, with itinerant buyers and convenient waste-buying shops, are not advised to embark on municipally-organized collection of recyclables. Rather, assistance should be given to the market-driven activities and the processing and
Box 2: Wastes diverted in Bangalore, India
Bangalore,, a city of over 5 million, has a recovery and trading network of perhaps25^000 waste pickers (predominantly women and children), 3,000-4,000 itinerant buyers (IBs) of newspapers, plastics, glass, metals, clothes and other materials, approximately 800 small dealers, 50 medium dealers and 50 wholesalers. There are two glass and four paper recycling plants^ eight aluminum recyclers, 350-500 plastic factories using waste materials and an uncounted number of small miscellaneous recycling enterprises (Huysman, 1994; Van Beukering, 1993). Additional actors in the network are householders, household servants, shop cleaners and office caretakers, piggery and poultry workers who collect food wastes from hotels and institutions, and farmers who remove compost from the garbage dumps or persuade garbage truck drivers to deliver waste directly to their farms. At a rough guess, 40,000-50,000 people at least earn a living by waste recovery and recycling In Bangalore, or about 1.6 per cent - 2.0 per cent of the working population.
IBs purchase from households and shops about 40 kgs each per day, a total of between 1200-1600 tonnes per day for the city of Bangalore. This amounts to 400,000-500,000 tonnes of materials per year, as IBs usually work every day of the week. Middle and lower-middle income households are the main residential customers of the IBs, who also buy from offices and shops. High income families with vehicles often store materials such as newspapers and plastics for some time, and then take them directly to a dealer or even a wholesaler. However, these households still deal with the buyers of old clothes, and repairers of leather and metal goods, who come to the house. Trading by householders and shopkeepers who bypass lbs is estimated to transfer 5 tonnes of materials per day to small and medium dealers.
The large amount of diversion at source allows truckloads of waste to be used by farmers and makes decomposed wastes at dumps attractive to them. At one dump in I990, about 15 truck loads (each about 5 tonnes of fresh wastes) were delivered per day and about 12 farmers truckloads of decomposed matter were removed (Furedy, 1992b).
Amounts of post consumer and organic wastes diverted per day (tonnes) in Bangalore (1992) were estimated as follows (Furedy, 1992b): A) Post consumer wastes; wastes purchased by itinerant buyers: 1400t, wastes sold directly to waste dealers by householders: 5t, wastes gathered by municipal workers: 35t, wastes gathered by street and dump pickers: 500L B) Organic wastes: wastes eaten by animals: 50t, wastes sent to compost plant: 225t, wastes diverted directly to farms; 100t, wastes removed from dumps: 210, cow dung taken from streets for fuel.: 2727t.
93
Christine Furedy
Asian cities, then, need to be alert to how customary practices of source separation and trading are affected by economic and social changes. These practices are currently sustained mainly by individual and corporate economic motivations. As standards of living rise, there tends to be a decline in voluntary source separation. The opportunity cost of separating and selling becomes unattractive. Neighbourhood waste-buying shops and middle dealers who provide convenient outlets for the sale of recyclables are squeezed out by rising land prices and better enforcement of city by-laws and trade regulations. Itinerant buyers supplying these traders operate most effectively in dense, low-rise neighbourhoods; residents of tall apartment buildings cannot conveniently respond to the buyers' calls; buying in sprawling suburbs is too time-consuming for the returns. Prohibition of, or restrictions upon, cycle rickshaws and push carts can drive itinerant buyers out of areas where recyclables are plentiful. Gated residential areas further restrict their range. All of these changes induce waste generators to treat "would-be wastes" simply as wastes, which are added to the collection and disposal burden of the city authorities.
Since traditional source separation and diversion is on the decline, while the quantities of recyclables post-consumer materials are increasing, some municipalities think that northern approaches to post-consumer reduction (i.e., large materials recovery facilities for sorting mixed garbage, wet-dry street bins, and municipally-sponsored collection of source-separated materials) are necessary. However, none of these initiatives in the southern-type Asian cities, has had long-run, large-scale success to date. These undertakings require financial subsidies, careful planning, and continuous monitoring, sale of organic wastes by the private sector or through public-private partnerships. (See section on waste reduction in UNEP-IETC, 1996).
3.2 Organic Wastes Reuse: An Important Challenge
Given that, in cities with diverse large and small-scale industry, the private sector exploits most of the good-quality inorganic materials already, city authorities should address the issues of the organic (and natural inert) fraction of MSW. Organic wastes, dirt and ashes still represent a significant fraction of MSW, often over 50 per cent (table 1).
Municipal interest in compost-making has a long history (cf. Flintoff 1976). Large cities have invested in mechanical compost plants over a 20 year period; most of these have failed to make a profit by producing readily marketable compost (Coad 1997: E-2-4; Lardinois & v.d. Klundert, 1993; Stentiford et al., 1996; Scheu et al., 1997). The multiple constraints on producing acceptable compost from urban organic wastes - including the increasing contamination of municipal solid wastes with manufactured materials, industrial and biomedical wastes, the competition from subsidized
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Fig. 6: The organic waste reuse system in South and South-East Asia
chemical fertilizers, the transportation costs of getting compost to the farmers, and poor marketing expertise, and lack of communication with near-urban farmers - remain to be overcome.
Nevertheless, the farms in and around Asian cities have traditionally absorbed urban wastes, and extensive informal uses of such wastes, including human excreta, persist. Small-scale, low-tech compost plants and private
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undertakings have met costs and been profitable in a number of instances. Hence, there is a potential to extend and improve organic waste reuse (Furedy et al., 1998). There is now much interest in small, decentralized compost plants (Lardinois and v.d. Klundert, 1993,1994; Schubeler et al., 1996:47; Stentiford et al., 1996; Furedy, 1994a).
	Composition of Raw Waste (%t by Wet Weight)
	Low Income Country
	Middle Income Country
	,       High Income Country

	Vegetable/putrescible Paper and carton

Plastic 

Metal

Glass Rubber/miscellaneous Sand, ash, broken glass
	40-85 1-10 

1-5 

1-5 

1-10 

1-5 

15-50
	20-65 15-40 2-6 

1-5 

1-10

 1-5 

15-40
	20-50 15-40 2-10 

3-13 

4-10 

2-10 

5-20


Tab. 3: Global perspective on urban solid waste characteristics. Source: Cointreau-Levine, 1998
Most of the urban organic wastes exploited for agriculture in and around in Asian cities does not come from compost plants, large or small. The extensive use of this resource is the result of farmers, entrepreneurs and others garnering municipal solid wastes (by informal arrangements with municipal collection crews), removing decomposed matter from dumps, or cultivating old dump sites.
In Yangon, the city authorities have allowed people to remove composted matter from a large, old site opposite the city fruit and vegetable market, thereby saving the city the cost of flattening the site that is wanted for commercial development (Furedy, 1994b). At the Deonar dump in Bombay, a contractor is removing decomposed waste and further processing it for sale as fertilizer (Scheu and Bhattarcharyya, 1997); truckloads of waste are regularly taken from dumps in India and China by nearby farmers. At Beijing's main dump, the Sanitation Authority supplied mechanical sieves to assist these informal operations (Yang 1990). At Calcutta's Dhapa dump, the municipality leases the land to farmers (Furedy and Ghosh, 1984; Ghosh, 1997; UNEP-IETC, 1996:72).
Thus, there are several options to be examined in following this route to waste reduction. The renewed interest in reducing organic wastes by reuse and
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composting is reflected in current international research and projects that include this topic.5
How much longer will it be true that the material left on urban garbage dumps in developing countries of Asia will be predominantly composed of organics and natural inerts? The great quantities of plastic film (especially small plastic bags used to wrap domestic wastes), the increase in industrial and biomedical wastes mean that organized efforts will be needed to reduce this contamination.
The-principal ways to achieve purer organics are: (a) the diversion of relatively uncontaminated wastes from markets, food stalls and temples to composting operations, and (b) source separation of organic wastes by waste generators. The following section provides some examples of individual, group and city actions that support customary waste reuse, contribute to source separation or raise awareness of waste reduction issues.
5.5 Initiatives for Source Separation and Urban Organic Waste Reuse
The examples of actions for waste reduction noted here are not presented as success stories or "best practices," since I am not in a position to evaluate their impacts. The non-commercial examples are mostly very small-scale and dependent on international funds and volunteer work. They do, however, illustrate attempts to link waste reduction to:; public-private partnerships, enterprise development, income generation, improved status of waste workers, consumer awareness and child education. The principles embodied in these efforts hold promise for local action for the reduction of solid wastes.
Most initiatives involve the separation and sale of common household materials. These activities are usually "win-win" ones: householders make extra cash and waste traders get their raw materials, while quantities of solid wastes to be collected by the city authorities are reduced. Little has been done to tackle the contamination of urban organic wastes and to improve reuse of decomposed wastes.
5 Several projects being funded by the Department for International Development in Great Britain, under the theme of research on renewable natural resources, including reference to urban organic wastes in developing countries. See for instance, Numan et al. 1998. The European Union's Research and Development Programme, Science Corporation with the Developing Countries (INCO), has funded a collaborative project on the assessment of urban solid waste management in India and Kenya, which includes this topic.
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3.3.1
NGO-organized Neighbourhood Collection Systems Based on Source
Separation
These are largely projects of NGOs and community groups, often receiving some international assistance or advice. In the case of the Clean-Green Project in Metro Manila, households are asked to separate dry reusables and recyclables and sell these to registered and supervised buyers working for waste traders (Comacho, 1994; Lapid, 1997). This represents a revival of declining source separation practices.
In India, where the sale of superior materials is still extensive, some source separation projects aim to for separation of organics from dry materials. Householders are given plastic bags or containers free or at low cost. Door-to-door collection is organized. Householders are asked to pay a small fee for this service. Street people or other unemployed persons are engaged for the collection, and given the right to sell the dry wastes. Bangalore has several groups working in this way: Clean Environs, Waste Wise (Mythri Foundation) and the Centre for Environmental Education. The Bangalore City Corporation has cooperated in allocating space in local parks for composting and vermi-composting. (Furedy, 1992a, Shah and Sambaraju, 1997). NGO projects for primary collection are in some cases encouraging source separation, for instance, some of the Civic Exnora groups in Madras and Ahmedabad, Rotary clubs in Bombay (Coad, 1997; Ramkumar, 1998).
The numerous projects in India have inspired NGOs in places like Kathmandu. The Women's Environment Preservation Committee (WEPCO) in Lalitpur has waste reduction as its main objective. The group has obtained support from DANIDA for a pilot project on source separation and composting (Rajbhandari, 1997: 115-16). It is already servicing 500 households with primary collection. Another NGO, Unnati Adhar Kendra, collects wastes from 200 households; the sweepers sort out the recyclables and sell them to waste traders and the organic waste is composted. The organization sells 1200-1500 kg of compost monthly (Rajbhandari, 1997: 89). This is not exactly separation at source; it is, rather, "sorting near to source."
3.3.2
Private or Municipal Compost Making at or Near Dump Sites
The Cau Dien plant, a government operation, is still functioning in Hanoi, although only at about 50 per cent capacity (Gregoire, 1996). The Karnataka Compost Development Corporation operates the only plant still functioning (in an adapted low-tech manner) in India of those built in the mid-1970s. It obtains MSW free by an agreement with the Bangalore City Corporation. There are problems of quality control and marketing, but the business makes a profit and sells compost in three south Indian states. Some vermi-composting is done to
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produce compost for sale in florists. A private company in Bangalore - Terra Firma Biotechnics - is successfully marketing vermi-compost (Shah and Sambaraju, 1997).
An example of an expanding private enterprise is Excel Industries, now operating in several Indian cities. The company has processed compost from MS W obtained from dump sites without charge, by arrangement with municipal corporations in several cities. The company, which produces fertilizer, has good marketing expertise (Coad, 1997; Selvam, 1997).
3.3.3
Assistance to Waste Dealers and Recycling Industries to Access More
Recyclables
Leonarda Comacho of the Metro Manila Council for the Women's Balikatan Movement (MMWBM) began working with waste traders in San Juan, Metro Manila in the 1980s. The traders (called junk shops) have been assisted to form co-operatives and thus access business loans. MMWBM guides the traders in registering their buyers with the police, equipping them with uniforms as 'eco-aides'. Neighbourhood awareness drives link the traders with nearby sources of materials. The Dept. of Trade and Industry and Dept. of Social Welfare and Development are preparing soft loans and livelihood assistance packages to enhance employment opportunities for eco-aides (Furedy, 1990; Lapid, 1997). The Centre for Advanced Philippine Studies (CAPS), a consulting firm, created the Waste Management Resource and Information Centre in Manila in 1992. It has developed a computerized data base of waste dealers, recyclers, resource persons and agencies. This has allowed dealers and manufacturers to link up for optimal trading (Lapid, 1997).
3.3.4
Corporate Sector Support to Source Separation Initiatives
The growing interest of corporations in sponsoring environmental improvement is providing funds to NGOs running source separation and primary collection schemes. In Bangalore, Bombay (Mumbai) and Ahmedabad, branches of national banks such as the State Bank of India, have provided collection carts and other equipment to projects of Centre for Environmental Education, Waste Wise and Civic Exnora (Furedy, 1992a; Coad, 1997: G-2.4-2.5; Civic Exnora, 1998). In Java, the Indonesia Plastics Recycling Association (AIDUPI), formed in 1993, represents itself as "a forum for the plastics recycling industry and government to come together and develop joint strategies to deal with the social and environmental issues caused by plastic waste in Indonesia" (Listyawan, 1997: 102). The organization is pressing for the coding of plastics, the separation of plastic wastes by generators, and has proposed to assist wastepicker co-operatives in collecting separated materials from households.
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3.3.5
Low-tech Sorting Plants Drawing on Neighbourhoods Practising Source
Separation
Western-model sorting plants have not been successful in most cities, but there are now attempts to operate plants with more manual sorting and obtaining waste from neighbourhoods where householders co-operate in more thorough separation of dry and wet wastes. One such experiment is in Santa Maria, Philippines (Lardinois, 1997).
3.3.6
School Separation and Composting Programs for Public Education
Many schools hold drives to gather recyclables to raise money for school programs. Where these are combined with education on waste problems, there is a potential for lasting impact at the household level. Composting of organics generated in schools, especially residential schools, is often combined with education. Examples are the Good Shepherd Convent and Miriam College in Manila (Lapid 1997). Malaysian city councils are encouraging Parents and Teachers Associations to form school "recycling societies" (Noor 1997).
3.3.7
Municipal Source Separation Programs in More Developed Cities
Apart from Japan and Korea, which I count as northern with respect to urban waste management, the only country where several local authorities have instituted source separation and collection programs is Malaysia. The record of successful extension of pilot projects is uneven, but Taiping Municipal Council has 10,000 households participating in separating glass, paper and metals since 1993 and Petaling Jaya has done extensive research and pilot work for an ambitious programme which includes school clubs organized by Parents and Teachers Associations, and separate collection by private contractors appointed by the municipal council (Noor, 1997).
3.3.8
Institutional Research and Promotion of Waste Reduction,  Source
Separation and Recycling
The Thai Packing Centre of the Thai Institute of Science and Technology Research is doing research on plastics to facilitate recycling, specifically on classification and coding systems. The Institute has produced numerous posters promoting separation and sale of household materials (Muttamara, 1997: 47).
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Box 3: Ways to promote waste reduction and materials/organics recovery in municipalities of developing countries:
· Promote educational campaigns for; (a) environmental and societal
benefits of waste reduction and recycling (especially as individual
economic incentives weaken); (b) composting and organic reuse options;
(c) reducing the stigma attaching to waste work;
· Study waste streams (quantity and composition analyses> by income
groups);  recovery/recycling systems; markets for recyclables, and
existing practices to decide where there may be a facilitative/regulatory
role for the municipal authority;
· Support source separation, recovery and trading networks, including
NGO projects,, with information-sharing (especially of market data) and
engagement of important stakeholders;
· Facilitate small enterprises and private-public partnerships by: enabling
co-operatives, loans to businesses r amending zoning and tax regulations >
allowing space for sorting and trading depots, tic.;
· Reduce official harassment of itinerant buyers, pickers and waste dealers;
assist waste pickers to move out of manual picking through retraining
programs or subsidization of sorting/redemption centres; .
•
  After consulting the major stakeholders, advocate, if feasible, selective
  waste minimization legislation: pressure national levels for packaging
reduction, product redesign, and coding of plastics;
· Examine the needs of near-urban farmers for organic matter and support
safe waste reuse in urban agriculture; reduce or remove high subsidies
of chemical fertilizers;
· Encourage safe export of recyclables if there is an economic demand in
nearby countries; remove tax barriers to such trading.
Source: UNEP-IETC (1996: 28)
3.3.9 NGO-based Public Campaigns for Awareness of Waste Problems
The Magic Eyes campaign of the Thai Environment and Community Development Association in Bangkok has been very active in school programs related to recycling awareness (World Media Foundation, 1996). It has influenced the Bangkok Metropolitan Authority to promote recycling. The TECD approach of extensive corporate sponsorship has been adopted by environmental campaigns in some Latin American cities.
4. Policy Measures
There are few short cuts to waste reduction in cities. "Models" cannot be easily transferred from one place to another. Detailed local-knowledge and careful
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planning are required for effective interventions. In selecting options, each city or town needs to understand well the current practices of waste reduction, the local and regional recycling capacity, and to explore the potential markets for organic wastes (see UNEP-IETC, 1996: 29). Research on waste generation and waste diversion is important as solid wastes are situation-specific and we know little about attitudes and practices relating to separation and diversion. Achieving waste reduction at the local level in Asian cities requires linking of numerous stakeholders. It usually falls to citizens groups to initiate such linking, since solid waste departments do not often see promoting stakeholder co​operation for waste reduction as part of their duties. One cannot over-emphasize the role of general citizen awareness in producing the pressure for broad-based improvement in urban solid waste management, including legislative and regulatory measures.
5. Conclusion
Waste reduction at the local level in developing Asian cities raises some perplexing paradoxes and dilemmas. For instance:
· If the collection of MSW is improved (as is urgently needed) the
quantity of wastes-for-disposal will greatly increase, just at the time
when city governments hope for significant waste reduction.

· Poverty and scarcity are the most powerful engines of recycling.
Economic decline contributes to waste reduction, improvements in
standards of living generally increase solid wastes.

· The existing practices of waste reduction entail many health hazards and
problems of social stigma.

· As cities modernize, barriers to diverse and thorough reuse/recycling of
materials and organics by customary, largely informal, methods tend to
increase.
· The liberalization of trade, which enables manufacturers to obtain high
quality recyclables from affluent countries, reduces the demand for local
recyclables. Recycling industries may be strengthened while local waste
reduction is undermined.

Many factors appear to work against the prospects of waste reduction in most Asian cities. If there is to be a significant impact on the quantities of municipal solid wastes, national strategies and local level actions must come together. Waste minimization in production processes can be addressed by government and industry nationally and even, to some extent, internationally. The focus at the city level will be on the reduction of wastes for disposal.
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Current initiatives suggest that the priority topics are: the reuse of organic wastes, source separation of reusables and recyclables, private sector waste trading, and consumer education on solid waste problems. It is to be hoped that the growing public awareness of mounting solid waste management problems will support more local administrative, corporate and citizen initiatives for waste reduction.
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