	Back to Interest Areas
	Home Page


ssep07.doc

Source Separation of Household Waste Materials
Analysis of Case Studies from Pakistan, the Philippines, India, Brazil, Argentina and the Netherlands
Urban Waste Series 7
By: Inge Lardinois Christine Furedy
Contents
Introduction
1
Framework of the research
1
Objectives and research questions
1
Research Methodology
3
Selection of countries
3
A note on terminology
5
Purpose of the book
6
Contents of the book
7
Acknowledgements
8
Chapter 1     New Approaches to Waste Management in urban areas
11
1.1 Towards an integrated and sustainable approach
11
1.2 Stakeholders in waste management
13
1.3 Recent trends that influence waste management systems
14
1.4 Customary system of resource recovery
17
Chapter 2     Separation at source: concepts and practices
21
2.1 Definition
21
2.2 Mode of separation at source
23
2.2.1 Customary practices
23

2.2.2 Collectively organised systems
24
2.3 Reasons for interventions under organised systems
24
2.4 Motivations at the household level"
26
2.5 Issues and dilemmas
27
2.5.1 Cost concerns of municipally-organised separate collection
27
2.5.2 Municipally-organised separate collection vs. existing
customary sector operations
29
2.5.3 Special problems of organic wastes
30
2.5.4 Incentives and education
30
2.6
Overview of separation at source case studies
31
Chapter 3     The customary separation at source system in Karachi and Faisalabad,

Pakistan
37
3.1 Solid waste management in Karachi and Faisalabad
38
3.2 Source separation and trading of post-consumer materials
39
3.3 The actors in source separation and materials trading
40
vi
Contents
3.4 Social aspects of materials trading
43
3.5 Reasons for extensive source separation
43
3.6 Waste diversions as a result of sales of common materials
46
3.7 Uses of common materials
47
3.8 Attitudes of municipal officers
47
3.9 Are customary trading practices fair of explotative?
.  48
3.10 Conclusion
49
Chapter 4    Improvement and extension of the customary system in Manila,
the Philippines
55
4.1 Solid waste management in metro Manila
56
4.2 Background and general methodology of the Linis Ganda
programme
57
4.3 Linis Ganda approach
59
4.3.1 Organisational structure
59
4.3.2 Fund sources and services of the project
60

4.3.3 Current status
61
4.3.4 Problems
61
4.4
Waste separation by households
63
4.4.1 Logistics and storage
63
4.4.2 Awareness and perceptions
64
4.4.3 Problems
64
4.5 Cost and benefits
64
4.6 Conclusions
67

4.6.1 Reasons for success and failure
68
4.6.2 Potentials and constraints
70
Chapter 5    Community-based separation at source in Bangalore, India
75
5.1
Solid waste management in Bangalore
76
5.1.1 The municipal system of waste management
76
5.1.2 The customary system
77

5.2
NGO/CBO-initiated source separation in Bangalore
78
5.2.1 General Methodology
78
5.2.2 Jayanagar solid waste management project (Waste Wise)
80
5.2.3 Malleswaram clean environ
82
5.3
Attitudes and practices
85
5.3.1 Residents
85
5.3.2 Waste collectors
88
5.3.3 Itinerant buyers
91
5.3.4 Middle dealers and wholesalers
93
5.3.5 Recycling enterprises
93
5.4
Conclusions
94
5.4.1
Possible reasons for low separation
94
vii








        Contents
5.4.2
Qualitative cost-benefit analysis from the perspective of
various stakeholders
95
5.4.3
Examination of research assumptions
96
Chapter 6     Experiences with separation at source in 16 cities in Brazil
101
6.1 Urban solid waste management              .
102
6.2 History of separation at source experiences
103
6.3 Type of experiences
105
6.4 Collection                                
106
6.5 Operational costs
109
6.6 Sale of recyclables and financing of the scheme
111
6.7 Environmental education
112
6.8 Interface municipality - customary system
114
6.9 Four case studies described
115
6.9.1 Sao Francisco
115
6.9.2 Porto Alegre
117
6.9.3 Belo Horizonte
119
6.9.4 AngradosReis
122
6.10 Financial analysis
123
6.11 Conclusions
126
Chapter 7    Separation at source and composting in five towns in
  Argentina
133
7.1 Urban solid waste management
134
7.2 Information about the case studies
134
7.3 The solid household waste productive plan
136

7.4 Main actors
138
7.5 Separation
140
7.6 Collection
141
7.7 Composting
143
7.8 Education
145
7.9 Attitudes
147
7.10 Financial analysis of Armstrong
148
7.10.1 The model results
148
7.1 0.2 Sensitivity analysis
149
7.10.3 Discussion of the results
151
7.11 Conclusions
152
Chapter 8    The Netherlands
157
8.1 Solid waste management
158
8.2 History of separation
160
8.3 Institutional and legislative framework
162
8.3.1    Waste management council
162
viii
Contents
8.3.2    Environmental management act


162
8.3.3    Other important laws and regulations


163
8.3.4    Conceptual guidelines


164
8.4       The waste management system in a nutshell


165
8.S       Separation


166
8.6       Collection


167
8.7       Types and streams of source separated materials

168
8.8       Removal of bulky household waste


171
8.9       Financial aspects


172
8.10     Education and supervision


175
8.11      Involvement of CVOs and NGOs


178
8.12     The case of the municipality of Baarn


179
8.13     Conclusions


182
Chapter 9      Conclusions


185
9.1       Quantities, types and collection of post-consumer materials
186
9.1.1     Data comparisons


186
9.1.2    Separation of organic wastes


188
9.1.3    Collection systems


189
9.2       Roles of stakeholders


190
9.2.1    NGOs and CBOs


190
9.2.2    Private sector


191
9.2.3    Government authorities


192
9.2.4    The need for conflict resolution


193
9.3       Financial economic aspects


194
9.3.1     Financing the systems


194
9.3.2    Costs


195
9.3.3    The impact of market prices of recyclables


196
9.3.4    Employment generation


197
9.4       Education and motivation


198
9.4.1    Motivation of households


198
9.4.2    Education and mobilization


199
9.5       General evaluation


200
9.6       Integrated sustainable waste management


202
9.6.1     Sustainability aspects


202
9.6.2    Integration


204
9.6.3    One model or blueprint does not exist


204
9.6.4    The need for performance indicators


205
9.7       General recommendations


206
2
Separation at source: concepts and practices
This chapter defines separation at source and it explains the differences between customary and collectively organised separation at source systems. Some dilemmas and issues are described and the case studies are introduced.
2.1        Definition
Separation at source refers to the practice of setting aside post-consumer materials and household goods so that they do not enter mixed waste streams. The purposes are recycling, reuse or improved waste management. The concept was coined in affluent societies during the 1980s in contradistinction to the recovery of resources for recycling from mixed post-consumer waste in plants called materials recovery facilities (MRFs). As has been explained in Chapter 1, it has become important in the 'hierarchy' of solid waste management prac​tices.
Goods and materials usually diverted from domestic waste streams by source separation include:
· Reusable items (such as clothes and accessories, utensils and appliances, containers,
books and magazines);
· Materials which are usually regarded by the primary consumer as 'wastes7 (newspapers,
scrap paper, cardboard and boxboard, broken, irreparable plastic items such as buckets
and basins, food and drink cans and containers);
· Organic matter (such as food wastes, organic residues and garden wastes);
· Toxic and hazardous wastes that are dangerous in landfills (such as biomedical items
and pressurized cans).
This book is concerned with certain household items and materials that are separated fre​quently. Of the goods and materials mentioned in the previous paragraph, these are: news​papers, magazines, scrap paper, boxboard, plastic bags, food and drink cans and contain​ers, and in some cases, organic wastes and bulky goods. We call these 'post primary consumer materials', abbreviated to 'post-consumer materials'. It is important to note that
22
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this category includes both reusables and recyclables and that the primary consumers who separate the materials do not necessarily regard them as 'wastes', as explained in Box 2.1.
Box 2.7    When is a waste not a waste?
The concept of waste is tricky to define. The definition of post-consumption materials as 'resources in the wrong place at the wrong time7' incorporates the idea of  'wastes' being resources left, over from initial consumption. But it Fs problematic as a definition because not all wastes can property be regarded as resources. Many hazardous and toxic materi​als cannot be safely recycled or reused. In any one society there will always be materials that cannot be used as resources for various reasons.   
ff what is a waste is considered from the point of view of the waste generator,, it is then mainly a subjective matter. A waste is what the person responsible for discarding -the material regards as a waste. Generally, materials discarded for disposal are deemed to be
-wastes.;"
Often, however, materials that are source separated are traded for reuse and recycling "as -'wastes'. This is an industrially-determined view that does not make much sense from the perspective of consumers, especially for reuse items. When a householder sells -news- -papers or bottles or gives away clothes to charity/ she/he may not regard these items as  wastes. The materials may not lose their original identity as goods. A bottle sold by a con​sumer to an itinerant buyer remains a bottle, to both the seller and the buyer; it remains a bottle even to the waste picker. It is a waste, however, in the eyes of the 'consumer,, if . he/she has tossed it into the garbage, without thinking of it as a reusable bottle.
Fragments of consumer materials are usually regarded as "wastes/Thus, while a news-.- paper is not usually seen as waste in South Asia, scraps of paper are,- even if sold for recy-cling. Similarly, a whole bottle is usually not waste, while pieces of glass are wastes;
It seems impossible to devise an objective,, universal definition of 'waste

Even if we speak of the average consumer's perceptions, it must be recognized that these are socially influenced, so there can be significant differences among societies in terms of whether particular materials retain their identity as resources, or whether they are re​garded as garbage.
At the present time, however, no systematic research has been done on the societal per​ceptions of materials designated for reuse and recycling, or disposed of as residues. In dis​cussions of source separation, one way around the "terminological, problem is to refer to 'post primary consumer materials', or 'post-consumer materials'.
By: Chris Furedy.
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2.2        Modes of separation at source
The case studies presented in the book can be categorized as follows:
· Customary practices: separation and trading that have persisted over many decades;
· Collectively organised  interventions  (hereafter  called  'organised'):   interventions  of
governments or non-governmental organisations promoting or requiring the separation
by waste generators of manufactured materials and/or organic wastes.
2.2.1     Customary practices
Gift, barter and sale of post-consumer materials have been known in all societies. They per​sist on a considerable scale in resource-scarce economies today where attitudes of thrift are significant. This source separation is linked to systems of charity, trading and recycling, whereby reusables and recyclables reach markets and manufacturers. In free market economies, these activities are largely undertakings of the private sector (both formal and customary); in China, at least until recently, the main trading and recycling undertakings were government-run.        .
Cities that have extensive customary systems of both reuse1 and recycling (which incorpo​rate both manufactured materials and organics) are generally characterized by:
· Scarcity or high cost of primary materials;
· Diversity of manufacturing industries, large and small;
· Substantial level of poverty, with social groups associated with waste work and/or num​
bers of recent migrants seeking work;
· Tolerance of itinerant vendors and buyers (often linked to police corruption);
· Domestic animal husbandry and intensive farming in peri-urban areas and scarcity/
expense of artificial fertilizers.
In customary systems, the types of materials separated are determined by needs of charities, trading operations, industries, markets and even by religious observances. For example, ubiquitous itinerant buyers in Indian cities purchase newspapers and magazines, plastics, pieces of metal, bottles, and leather from householders. In Pakistan, however, for religio-cul-tural reasons including Islamic dietary rules, the same buyers also buy stale bread, which is traded for cattle feed (Ali, 1997b).
There are regional differences in how domestic materials are passed on. Clothes are tradi​tionally bartered in exchange for household items such as utensils or kitchenware in South Asia; the buyers are usually organisationally distinct from the itinerant buyers of other post-consumer materials. Itinerant buyers of clean materials, in large Asian cities are almost always men. In Vietnam, the entry of many women into this trade came about during the Vietnamese war when most men were doing military service (Mehta, 1994; Mehta et ai, 1994).
24
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Most municipal solid waste departments have little awareness of the customary system of separation and trading and usually do not perceive these practices as reducing the quanti​ties of wastes to be officially collected and disposed of. They do not always regard the cus​tomary sector as stakeholders in solid waste management and they are not always aware of the changes taking place in large cities that tend to erode customary systems (such as bylaws restricting waste traders and itinerant buyers). Organised interventions often aim at chang​ing the views of municipal managers.
2.2.2     Collectively organised systems
In the North, organised systems are predominantly concerned with obtaining materials for recycling and composting. The exceptions are government-mandated buy-back of certain items such as some soft drink bottles and lead batteries, and the collection for reuse spon​sored by non-profit organisations. Separation collection of materials is usually municipally financed and sometimes nationally mandated. The two main modes of collection are drop​off and curbside, i.e., collection at the side of the household, shop or institution. The three main variations in these collections are: 1) recyclables and residual wastes; 2) organics and recyclables; and 3) organics, recyclables and residual wastes. Voluntary organisations may play a role (cf. the system in the Netherlands, described in Chapter 8). The number of cate​gories into which waste generators are asked to separate differs. Some Japanese cities ask householders to keep nine different categories for separate collection (Japan Waste Notes, 1995). Cities that collect mixed recyclables rely on materials recovery facilities (MRFs) to sort out different components. These plants are also used to process materials from separate collection. There are about 1,200 MRFs operating in the USA (Newell, 1996). In the South, organised systems have more often started with voluntary projects by NGOs, individuals, or educational institutions. These interventions are linked to the encouragement of recycling, or improvements of the status and conditions for waste workers (cf. experi​ences in Bangalore and Argentina described in Chapters 5 and 7). China, from the 1950s to the late 1 980s, represented a government-organised system of the South: waste-buying cen​tres accepted almost every type of recyclable, including broken glass, rags and toothpaste tubes (Furedy, 1990a).
2.3        Reasons for interventions under organised systems
Economic, environmental and social aspects are interrelated in the reasons for interventions to institute or to improve source separation. The reasons include:
· Improvement of MSW collection and disposal (reduction of amount to be disposed of,
environmental safety);
· Improved quality and reduced costs of materials for reuse or recycling (including organ​
ics for composting);
· Better working conditions at all stages;
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· Improved access to resources by those earning a living from waste recovery (mainly,
better earnings and upward mobility of waste pickers);
· Efficient treatment and reuse of organic wastes.
High-income cities of the North have been more interested in reducing quantities for dis​posal and curbing environmental pollution. There have also been pressures from environ​mental groups for a commitment to recycling (Newell, 1996; Oskamp, et al. 1991). In Latin America, one finds a mixture of institutional motives. In Argentina, landfill space has not been seen as a problem as much as environmental quality. In Brazil, waste reduction and recycling has been encouraged in some cities because of environmental reasons (see Chapter 6). In Colombia, programs to allow waste pickers to become collectors of source separated materials were set up when picker access to some large dumps was forbidden (Benavides, 1996).
In Asia, social motivations (improving the status of waste pickers) were prominent in the early 1990s (Huysman, 1994; Furedy, 1993), but concerns about landfill space are increas​ing. Almost every large city, including Colombo, Manila, Bangkok, Bombay and Guangzhou, is short of dumping land. An interest in better access to recyclables on the part of waste traders has been important in Manila (Lapid, 1997; Furedy, 1997b, see Chapter 4). Reducing the contamination of the organics in municipal solid waste so that they can be more easily composted has been mentioned for Bangkok (Suwarnarat, 1996). The only Southern country to launch a national programme for waste recovery is Malaysia, where lack of land for dumping has generated official interest in waste minimization and diversion. The programme, announced in 1993 has, however, been vigorously pursued in only one municipality of Kuala Lumpur - Petaling Jaya - since 1996 (Noor, 1997). National mandat​ing is being discussed in Argentina (see Chapter 7).
It is only in Southern countries with high levels of general education that environmental val​ues have been of great importance in the initiation of numerous source separation schemes (for instance, in Argentina, and Colombia).
Other factors that have influenced collectively organised schemes in Southern countries include:
· Top-level management or prominent citizens aware of international thinking about
waste management (e.g. Bangkok, Madras, Manila, Kuala Lumpur, Cairo, Rio de Janeiro,
Buenos Aires, Bogota);
· Social organisations or local governments that wish to link source separation to employ​
ment generation or the improvement of status of waste workers2 (Bangalore, Chiang
Mai,  Kathmandu,  Belo Horizonte,  Porto Alegre) (Furedy,  1992;  UNEP/IETC  1996;
Neilsen, 1996; Listyawan, 1997).
· NGO experiments in primary collection systems with door-to-door collectors respond​
ing to internationally-aired environmental values (Madras) (Ramkumar, 1997).
26
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Places which have had success in launching organised schemes are of considerable interest for understanding the motives of waste generators and possible institutional incentives which could be relevant for other cities.
2.4        Motivations at the household level
To sustain separation practices and support separate collection protocols, high-income cities operating source separation systems rely upon a combination of civic commitment, environmental consciousness, convenience of deposit, public education, mandation and enforcement (Oskamp et al. 1991). In Southern cities, the capacity to draw upon such moti​vations and to provide suitable incentives is weak. Consequently, there is now an interest in understanding why people participate in customary practices, how far they would be pre​pared to adopt or extend separation, and whether altruistic motives (associated with civic concern and environmental awareness) are on the increase.
Empirical research on factors that influence the propensity to source separate is minimal, but pilot studies and discussions among experts suggest the following factors influence the propensity to separate at source:3
· Habit: there is some evidence that householders in customary systems separate and sell
materials "because it has always been done", and without further reflection upon the
practices (Furedy, 1995; Beall, 1997a; de Luna Era, 1996);
· Frugality or thrift: this reinforces economic incentives for separation (Furedy, 1995;
Beall, 1997b; Ali, 1998);
· Religio-cultural factors: for instance, Islamic injunction not to waste bread (Ali, 1997b);
· Charitable motives: middle and upper income households in cities having a large num​
ber of poor residents usually make donations of clothes and household goods to chari​
ties (Furedy, 1995);
· Socio-economic status: there is some evidence for Karachi and Bangalore that low-
income households sell relatively more of their post-consumer household materials than
affluent households (Ali, 1997b; Furedy, 1992);
· Status and wages of household servants: where servants demonstrate an interest in these
resources, separation is enhanced (Ali, 1997b);
· Space in the household: householders in crowded dwellings find space a constraint on
separation if storage is necessary, but if sale of materials to itinerant buyers is conven​
ient and frequent, lack of space can be an incentive for separation (Le, 1995; also see
Chapter 3 for Pakistani experience);
· Convenience of disposing of separated materials: a survey in Hanoi found that daily
collection of separated organics was considered more important than incentives such as
free bins or even payments (Le, 1995); as economic incentives decline convenience of
deposit becomes more salient (Furedy, 1988);
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Environmental education: if education does not specifically address solid waste there is
unlikely to be any effect on waste behaviours; specific school education can affect
household habits (de Luna Era, 1996);
Gender: studies in Pakistan, Bangladesh and Ho Chi Minh City found women were
more involved in source separation than men of the household (Beall, 1997b; Du,
1995).
2.5        Issues and dilemmas
As pointed out in Chapter 1, intervention in a society's long-standing waste practices is dif​ficult. The generation and use of wastes are related closely to consumption patterns, indus​trial demand, agricultural markets, socio-economic statuses, the availability and cost of labour, local government capacity, and even international markets in primary and second​ary materials. Cities thinking of introducing source separation have to consider the costs of publicly-organised collection and sale, the local capacities for recycling, and other eco​nomic and managerial factors. Collectively organised systems, whether public or private, need to develop incentives and educate waste generators. Some of the issues and problems in source separation now being discussed are briefly noted here.
2.5.1     Cost concerns of municipally-organised separate collection
Municipal managers and the general public are interested in how much the introduction of a new management system will cost, especially in comparison with their current system. Understanding the cost of source separation programs is complicated by the general diffi​culties of knowing the costs of all the components of municipal waste management (Cointreau-Levine, 1996), including avoided costs associated with the reduced need for dis​posal in landfills or dumps. If avoided costs are not factored in, source separation systems cost more than conventional collection and disposal because the revenue gained from sale of materials or compost is not sufficient to offset the added expenses.
Whether or not separation at source systems are very costly to run depends in the first place on how the separated materials are collected. Centralized drop-off and buy-back systems are usually cheaper than door-to-door (or curbside) collection.
Drop-off systems, however, have several disadvantages:
· Fewer materials are obtained because residents find dropping off inconvenient;
· Drop-off containers are usually not suitable for organic waste;
· There is difficulty finding locations for drop-off points as residences and shops may
object to these being beside their buildings;
· The drop-off points may become unsightly or attract rodents, dogs;
· People may deposit non-eligible items in the drop-off containers;
· In some cities the drop-off points are raided to supply waste traders.
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Most cities have not been able to obtain significant amounts of materials via drop-off points, and have added door-to-door collection to the system. If this collection is in addition to the collection of residual waste, it may nearly double (or in the case of two extra collections, one for recyclables and the other for organics, nearly triple) collection costs. Other costs include those of educating the waste generators in effective separation, training staff, and, possibly, supplying special vehicles as well as building and running sorting and marketing centres.
Against the extra costs of collection must be set the savings in avoided costs: e.g. disposal land costs, the construction and management of sites, and environmental damage. It is increasingly recognized in Northern countries that avoided costs can be a significant por​tion of the net cost equation. In Toronto, for instance, landfill disposal costs CA$50 per tonne, but if the cost of constructing new landfills is factored in, the disposal costs about CA$85 per tonne (Maclaren, 1999).
In Southern countries, there may be no sound way to currently estimate avoided costs. On the other hand, avoided costs may be undervalued, failing to capture the significant envi​ronmental costs of open dumps and inadequately constructed landfills (Maclaren, op. cit.).
Cities with little prospect of obtaining further land, or where strong environmental aware​ness supports the avoidance of pollution from solid wastes, however, often are willing to meet the costs of organised separation systems.
What materials are collected and the degree of municipal involvement in processing also affect costs. The prices obtained for some materials such as paper and cardboard vary with international markets, while compost made from urban organic waste may have little ox no market value, but may be usable in city parks.
In developing countries where customary systems of separation and trading are extensive, the recyclables gained in separation programs will be of much less value than the post-con​sumer materials that householders trade privately, consisting largely of thin plastic bags, bro​ken glass, broken hard plastic items, etc.
There is much emphasis now in Northern countries on reducing the cost of source separa​tion systems, since many cities that introduced these systems have had to cut back on them due to the unacceptably high cost. There are some examples of smaller cities and towns that have managed to set up separate collections systems at little extra running cost compared with conventional mixed collection. This is the case for Guelph, Canada (population: 100,000), where collection costs have been reduced (although they remain higher than for the previous system) by supplying special vehicles with compartments for recyclables, organic waste and residual waste, having one pass only to pick up the separated wastes, and reducing the size of collection crews to one person (Bartone, 1999). There are ways to enhance drop-off collection such as involving neighbourhood committees in street level
Separation at source: concepts and practices
j  29
management, as is done in many Japanese cities. Buy-back requirements (e.g. deposit-for-return bottles) are another way of diverting recyclables from collection.
In deciding about a separation program, cities have to bear in mind that the costs of small pilot experiments may not be indicative of the costs of going to a full-scale, city-wide sep​arate collection system.
To the extent that municipalities have established source separation systems in developing countries, small- and medium-sized cities appear have been more successful in setting up and maintaining them than large cities (cf. the experience in Argentina, Chapter 7). Buenos Aires abandoned its collection of materials because of the high cost (Benavides, 1996). Bangkok's first attempt to introduce separate collection failed, although another initiative is now being planned (Maclaren, 1999). A number of municipalities in Malaysia that initiated source separation under the national recycling programme in 1993 have had to give it up (Noor, 1997).
2.5.2    Municipally-organised separate collection vs. existing customary sector operations
If city governments or NGOs institute systems of source separation without reference to the existing trade in post-consumer materials, there may be effects upon prices, wages, resource availability and jobs for private traders and recyclers. The largest intervention in market prices occurred in China from the 1950s to late 1980s. Prices for recovered materials of all kinds were set by a central government ministry and strict control was also exercised over the regional trade in materials (e.g. waste paper). The pricing system was unresponsive to fluctuations in supply and demand. An informal, and illegal, parallel trading system emerged (Furedy, 1990a; Tay, 1996).
The socio-economic implications of interventions may also be problematic. If materials are diverted from waste pickers or poor itinerant buyers to government departments or volun​tary organisations, how is the loss of work and income by these workers to be dealt with? This issue is being debated by NGOs involved with the welfare of waste pickers, especially in South Asia (Shah and Lardinois, 1997; Furedy, 1997a, 1997b).
Other factors to be considered are the capacity of solid waste departments to train staff, edu​cate the public, and adequately monitor the costs and effectiveness of the new system. The role played by committed and efficient NGOs or even institutions such as universities may be significant in supporting municipalities in undertaking a new waste management system (see Chapters 7 and 8). Lack of such support should be a cautionary signal to municipal waste departments.
It is rare for city governments in the South to consider the option of, in the first place, strengthening and extending customary separation and trading practices (see Chapter 4). At
30
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the least, the customary system should be well understood before municipal systems are undertaken.
2.5.3     Special problems of organic wastes
If substantial quantities of municipal organic wastes could be diverted from disposal in the developing countries, this would bring greater gains for municipal management, in many cases, than further source separation of dry materials. This is because compostable materi​als constitute a significant portion of municipal solid waste in most cities of developing countries (UNEP/1ETC, 1996; Furedy et al., Lardinois and van de Klundert, 1993).
Further separation of the common household post-consumer manufactured materials, how​ever, does not provide a solution to the organic wastes problem because it does not result in organic wastes that are pure enough for good composting. To achieve the desirable qual​ity of organic wastes, very meticulous separation of organics is required through wet/dry separation protocols. This entails education of waste generators, special containers and often expensive collection vehicles.
Although composting of various kinds can readily be carried out in many cities, the pro​duction of safe compost is more expensive than simple dumping (Lardinois and Bushra, 1998; Furedy et al., 1999). There are numerous problems of marketing the products (Lardinois and van de Klundert, 1994a; 't Hart and Pluijmers, 1996). Absorbing urban organic wastes on a significant scale requires multi-sectoral planning and solid waste man​agement departments usually are unable to prompt such broad policy recommendations (Furedy, 1990b). Small-scale decentralized composting is being tried on a pilot scale in cities such as Nairobi, Bangalore, Jakarta and Quito (Karanja, 1998; Alabaster, 1998; Furedy, 1993). The impact of such interventions on solid wastes for final disposal has yet to be determined. Decentralized composting projects (including vermicomposting) may be more useful for their educational value than for their contribution to reducing quantities of solid wastes for disposal.
2.S.4     Incentives and education
In customary systems, householders sell or barter common materials, and economic motives are significant, even for middle-income families (Ali, 1997a, Beall, 1997a, Furedy, 1993). Religious and cultural values reinforce economic incentives.
Under organised systems, source separation may be required by law ('mandated7) with penalties for non-cooperation, such as fines, or suspension of collection service. But whether source separation is mandatory or voluntary, waste generators have to be educated on procedures, and incentives/disincentives have to be built into the schemes. Some of the incentives offered under organised systems in developing countries have been: appeal to global environmental values; improvement of neighbourhood environs; door-to-door col-
Separation at source: concepts and practices
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lection of all wastes; exchange of wastes for transit tickets/food; and gifts of compost from composting projects.
Providing incentives for sustained, careful separation of organics is not easy. How many bags of compost can the average household absorb, for instance? Gifts of transit tickets may undermine the profits of transit companies. The costs of public education and of monitoring are usually high, as initial training of educators and functionaries is necessary.
2.6        Overview of separation at source case studies
The following diagram shows the relations of source separation to other forms of resource recovery under customary and collectively organised systems.
Figure 2.1       Resource recovery of common household post-consumer materials
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Although conventional waste management approaches still dominate in low- and middle-income countries, national waste management policies are increasingly promoting envi​ronmentally sound approaches, for example in the Philippines and in Colombia. Because many municipal waste management systems were inefficient in the past, NGOs and CBOs have been implementing various forms of primary collection and recycling schemes includ​ing source separation. Examples of such initiatives can be found in India, Indonesia, the Philippines, Thailand, Pakistan, Egypt, Mali, Senegal, Kenya, Tanzania, Brazil, Peru, Colom​bia and Costa Rica, to name some of the main countries.
Besides emphasizing environmental goals, more attention is being paid to social aspects. In low- and middle-income countries, the magnitude and impact of existing, customary, resource recovery systems is more and more acknowledged. In particular, strategies are being developed, mainly by NCOs and church organisations, to allow roles for waste pick​ers and recyclers in municipal waste management systems. Sometimes, waste pickers have been incorporated in separation at source systems, for example in Calcutta and Bangalore, India, and Porto Alegre and Belo Horizonte in Brazil (Furedy, 1993, 1 997b; see also Chapter 6). The aim may be to transform pickers into collectors or to reduce the time they spend in picking by providing alternative work.
In low- and middle-income countries separation at source systems are rarely implemented by government authorities. The Brazilian and Argentinian cities in the case studies of this book provide interesting exceptions. In Brazil, around 80 municipalities have implemented separation at source systems, a number of which are explained in Chapter 6. In Argentina, the system particularly involves small municipalities with fewer than 50,000 inhabitants (see Chapter 7). The striking difference between the Brazilian and Argentinian cases is that, in Brazil, separation is directed towards the recovery of recyclable materials, while in Argentina, the prime focus is on organic materials for composting (see Chapter 6). In other Southern countries, one finds NGOs involved in separation at source projects that combine social and environmental goals, although large differences exist in the approaches followed (see Chapters 5 and 6).
The cases described in this book include the customary system to be found in Pakistani cities like Karachi and Faisalabad and various forms of collectively organised projects and systems ranging in scale from city neighbourhoods to national systems. The following table summa​rizes the scale, initiators, main implementers, and actors in the case studies. It does not include stakeholders only involved in financing of the scheme. Households have not been included either, since their role is evident and basically the same in all systems.
Table 2.2 gives an overview of the types of waste materials that are separated in each case. As can be seen, while all cases include common dry items and materials from households, organic wastes are collected only in Pakistan (stale bread only), the Netherlands, and the projects and municipalities discussed in India and Argentina. Naturally, residual waste is generated in all cases.
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Table 2.1         Stakeholder involvement in separation at source cases studied
	Country
	Mode
	Scale
	Initiator
	Main
	Other main

	(No. of cities
	
	
	
	implementers
	stakeholders

	studied)
	
	
	
	
	(excluding

	
	
	
	
	
	funding)

	Pakistan (2)
	customary
	city wide
	self
	itinerant buyers,
	

	
	
	
	
	traders
	

	India (1)
	organised
	neighbour-
	
	
	

	
	
	hood
	NGOs
	CBOs, waste
	itinerant

	
	
	
	
	
	buyers

	Philippines (1)
	organised
	city wide
	NGOs
	itinerant buyers,
	government

	
	
	
	
	traders
	authorities

	Argentina (5)
	organised
	city wide
	universities,
	municipalities
	Eco-clubs,

	
	
	
	NGOs
	
	schools

	Brazil (16)
	organised
	city wide,
	universities,
	municipalities,
	cooperatives

	
	
	neighbour-
	NGOs
	CBOs or other
	

	
	
	hood and
	
	organised entities
	

	
	
	'closed7
	
	
	

	Netherlands (1)
	organised
	national
	government
	municipalities
	recovery

	
	
	
	
	
	centres, NGOs


Table 2.2         Type of post-consumer materials separated in the cases studied
	Country
	Recyclabes (for
	Organic waste
	Hazardous
	Other

	
	reuse and
	
	waste
	

	
	recycling
	
	
	

	Pakistan
	X
	X (stale bread only)
	
	

	India
	X
	X
	
	

	Philippines
	X
	
	
	

	Argentina
	X
	X
	X
	yard waste

	Brazil
	X
	
	
	

	Netherlands
	X
	X
	X
	bulky waste


While it may seem obvious that source separation should be promoted, it is by no means clear what interventions are advisable. How far should governments or NGOs introduce source separation? How far should customary practices be left alone? City solid waste departments usually lack the resources and expertise to intervene effectively. The voluntary organisations interested in promoting source separation may have little connection to, or credibility with, municipal government. The most rational policies may conflict with social concerns, as for the welfare of waste pickers. There is, therefore, a need to understand the
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local economy and political environment before committing large resources to source sep​aration programs.
Notes
It bears emphasis that almost all societies have quite extensive systems of reuse for certain durable goods such as clothing, furniture and some appliances. Reuse is not confined to poorer societies, but the incidence of reuse would appear to be higher in poorer societies, where low labour costs and other factors support more repair than is common in affluent countries. It should be noted that concern for waste pickers does not necessarily support an interest in source separation. Where the primary concern is to preserve the access of pickers to garbage, source sep​aration may be seen as diverting resources from pickers and lowering their earnings. Thus, in Indonesia, where pickers have been the beneficiary groups for national and international aid, there has been a resistance to the concept of source separation in some places (Furedy 1997b). Studies on which these hypotheses are based include: Furedy, 1995; Le, 19*95 (Hanoi); Arroyo, Rivas and Lardinois, 1999; Ali, 1997a; Beall, 1997a (Faisalabad); Du 1995 (Ho Chi Minh City); de Luna Era, 1996 (Manila). Also, Prof. Joseph Whitney provided information on research done by stu​dents at the Asian Institute of Technology.
