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ABSTIiACT
 

not only in devel­
wastes is a serious environmental problem

The increasing quantity of solid 
in Asia. Until recently disposal was 

developing countries 
oped countries but also, in the 

be taken in the management of thesc 
technical and economical option that could

the only as not considered because of 
recovery and recyclingfor, rescurceThe technologywastes. at, raw materiallow quality for use 

its economi( impracticalitY (risks Involved) and its 
as a strungneeds to be consideredhas come when recycling

in production. However, the time 
(1) present waste management tech­

the following reasons:
alternative against disposal for 

(ii there is a need 
to prevent serious environmenta] pollution,

niques are not adequate in most developing countries,
and expensive resources. Furthermore,scarceto conserve 

and hygienic scavenging for resource recovery a,( 
the possib-ility of' integraoing organised 

this paVer is to first provide 
comletely neglected. The objective of 

recycling has been 
in Asia and then to provide 

types of the solid waste in the countries 
a cursory review of the 

options that look appropriate for these countries. Finally, an outline and examin­
tecuinical and the socio­of recovery alternatives 


of key criteria to determine the viability

atioa 


se%es'a, recycling options have been pointed out.
 
eccnomic viability of the 


INTRODUCTION
 

the world's population and although it com­just over half

The Asia-Pacific region contains 

to be one of the moet dynamic
 
of global economic activity, it promises


prises only 20% its people is the lack
 pressing problems afflicting
One. of the most
regions in the world. it is not unusual for Westerners
 
and waste disposal programs. Thus,


of proper, sanitation 
 to the elderly, living

sight of groups of scavengers, from the young 


to be apalled at tho 
Manila, Bangkok, Calcutta, Jakarta
 

in the region's capital cities of 

in dump sites even 

in most developing countries in the region 
the possibility of integ­

and 
the like. However, 


rating organised scavenging in the overall solld waste management has been completely neglec­
an


in the solid waste disposal sites has been on­
constituents
ted. Recycling of several and
 

taken it up as a profession, but the socio-economic 

going activity and scavengers have 


forgotten by tt -uthorities responsiblehave been completelyepidemiological considerations 
for solid waste management in the large cities 

in Asia.
 

THE ASIAN SCENARIO 

Typical differences which occur in composition 
of municipal wstes are shown in Table l[l,?,3].
 

organic putrescibles
low calorific value, high in 
Waster generated in general tend to be of 


seasonal variations.
 content and moisture and are subject to 
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Table 1. Comparative municipal solid waste analysis (wt.%) [1,2,31.
 

CoW., Ition
 

rM#qc. Vegetable 1C1on- MIn11.,-- 1-t ote 
Cerhe P (mmtlc, h,,trp,'thl +1[rlblee k/m
metl Ceramics Vtr... IWe Paper Te.lte t - f 11C.,. 19- Olt.m.7II 


ASIA 

PetalInrgJ .Ya. 6.6 6.5 55.0 20.i - 7.4 4.7 1.3 -

KuIla Lumpur 6.4 2.5 63.7 11.7 - 7.0 7.R I-.3 -

Angkoi, 1.0 1.0 44.0 26.6 1.0 7.0 -. s f..R - 25n 

iong V.n. 2.17 q.72 4.62 32.66 4.S4 F.24 4.0,, - 14,04 10.47 -

Jakrt. 2 2 (0 2 - 2 7 - 27 ­

Ang.l- 0.1 0.2 75.2 1.5 1.1 0.Q 0.2 6.4 12.0 - SIM 

Seoul r,4 0.15 - 6 - I . 0.6 76.0 - I1.7 . 

T.I.a 1.1 2.8 24.6 7.5 3.7 2.3 '..f - 0. -

SIngpore 1.0 1.3 6.6 63. 9.1 6.1 3.9 - G.4 72.1 175 

13p.r 5.9 15.0 11.7 3.5 6.1 11.0 3. - 9.1 

HIIMI)LEEAST 

- 1.6 -Acrrs 2.6 0.7 17.1 5.7 1.2 1.3 -

I t.nt,,] 1.63 0.65 6Q.8 I).15 1.22 3.05 -I.16 f .l0 6.35 -

Tripoli 10.15 3.05 52.1; 21.42 6.21 1.40 2. %r, 2.&1) -

Prt Said 3.0 1.3 16.9 V4.0 2.2 1.6 9.3 Q.$ In.0 0.3 (one.) ­

10.5.A. R.5 1.0 13.n 51.n 3.0 6.0 3.0 (.-d) -. 5 dlrt) ­

3 I I -ISOtl.K. 9 9 28 37 3 

Sweden 5- 6-- 30-18 32-36 2 6-7 

EEC 2-9 1-17 10-60 1-60 I-I1f 2-6 -0l1
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ClATF AND SFA .uNAi. VAt IATI N 

beset ty sudden climatic
Most devel p-ng countrieis lit in the tropical region and are often 

si)lId waste manageme,,t schemes. Monsoon
changes which 	have to hv ac c(unt4 for In plannrrg 

n div;tonl) . Moistlre content v'aries from below 5% 
rains cause pi Iel'e

r 
s (if ii 1lect ioi aid 


during the dry stalshi to alt ye th)% during" the ve t months.
 

BUDGET ANI' FOi EX'ItAN(d IYITATION.2,t(;N .1 

exceed ?(% of 	municipal budgets. Labour and 
Municipal solid waste dislosal c(osi often 

of the operating costa. Solid waste management is 	 one oh 
energy ahsrh 	 tie ciia or aoton 

financia3 capability. The acute
the most tx tens i~e services and hence must he tailored to 

economic constraint in most countries
shortage of foreign exchange is another po.erful in 

Asia. 

PHrYSICMl ClNAlT.r FHI:;TI,'S U ('IT)E.' 

very high ptOulat ondunsities combined with 
The inner, usually older, areas of cities have 

to set urban sprawls of squattui settlements brought
difficult ,PcsS. It is not uncommon 

It is usually in these areas that prooIesms of solid waste are
about by rural midgration. 

most acute.
 

SOCl,', ANO IEl 161O ' 'ONSTRAINTS 

over-ride rat ioal solutions. It is easier to impress
Constraints of this kind may sometimes 


prestige in tackling disposal

the people with programs "f water supply 	 while there is little 

less priority than other services.problems. Thus, waste, disposal often has 

MANAGEMPdT AN!, 	 TECHINICA!. bI.hOlI(Ut5 

efficient organisation of a labour-intensive industry is the quality
A critical factor in the 

This involves not only good "ran-management" hut the deployment of a complex
of management. 

from se'.'-_raprofessional disciplires. Richer countries 
set of teclhnical sk:lls ihich derive 

services to poorer countries. However, such aid must 
export consultancy and management 

but should seek to encourage the 
not take the form of imposing Western systems blindly, 

The long-term solution lies in the establishmert
development of indigenous technologies. 

of training courses within these countries. 

of equipment are similar throughout the world, apart from some 
The maintenance and repair 

for tropical conditions. Put the availability of necessary skilled labour 
specifications 
varies widely and should be considered in 	 deciding levels of mecharnisaticn. 

in maxim=" reduction in generationresultTfie ideal solution is. of ciurse, that 	 which 

of waste by 4ay of recovery and re-use. Approaches tQ the solution are as follows: 

if refuse contains valuable re-isableattracti,n or recycling in Its basic form 

materials:
 

re fuse rcmYval cis a job creation proglammc; 

or ot her products ; and.'nlual Ie ref use c ompost 

cost-cut t .gthrough tie use of appropriate technol ogieS. Tie cost factor, type 

and simple tech­
of waste irvnved and operatizrnal factors call for aptropriate 

nology, and as much human labour as poss'blc. 

the costs of energy
The costs of sol id xate management are high and rising at a time when 

and material re-ources are also rising. The important fLctors in these increases are: 

scarcity of capital; 

environimenrtall arid health constraints; 

in attracting aiM retaining expetrienced managerial, professlonaldifficultihes 
Skill ed anr! suppir't personne I ; 
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advanced technology;
limitations andi misapplications of both traditional and 


shortage of primary materials and manufactured products,
 

and
under-utillsed labour and materials; 


than integrated s.,]utionu which consider
single-purpose approaches rather all 

components of wastes and potential recycling products. 

f,:'eign expertise and sparet . remain permanently dependent onConcepts which ae likely 
These suppress privet e entreprene'urs

lie minimised under all circumstance. 
sooner or later hound to. fail because of

parts should 
and are too tectnically sophisticated, and 	 are 

high subsidy needs.
 

DISPOSAL SITES FOR SCAVENGEHS 

All waste recovery operations rely on sanitary landfilling for ultimate disposal of waste 

and/or process residues. Controlled landfilllng is not extensively practiced although well-

There are a total of
maintained units may be found in some countries, e.g. in Hong Kong. 

four landfill sites in operation in Hong Kong, disposing of a total ,f 'fr%'otonnes of refuse 

lan! ocqiis lit' arid site cleararnce expenses,
per' day. However, because of land snortages, 

material can be qitl' ex;,ertsve if uftained fr,r,,
site preparation costs are hirkE. Uverng 

cp-vr material car
borrow areas where higo land and landscaping co ts are eqiiiredi. If 

arci mari,, the cost for 
be obtained from adjacent sito forrmatlons where surplus exca ations 

can be suutant ially reduced. Experience has shfoat that , tn geeral , th 
cover material 

the capacity of the t i, the Wower the mairt'.,anc' cst.larger 

-. Lin miring areas.
In Kelang Valley, M'alaysia, sites ised for landf! llin" are mainly 'd 

Solid waste is dumped an! a f.alld,72 operate' full-time Ivellng and compacting th, depog­

before solid waste is coreredSalvaging is always carried ott unofficiall)ited refuse. 
by mining sand daily. 

pose erviron-
Most of the tips in the Phillrtints are 1,,cated near running water and tius 

After dumping the colezted waste from the trucks, scavengers
mental aid health hazards. 

paper which are sold for recycling.
sort Out the garbage, picking up cans. cartos, ,',cr and 

as the most cost-effective option at 
3ince most Asian countries fi;,n'".r sanitary 	 landfill 


is a cc/ccttm practice. Although the best place

present, scavenging at ti-ese d . osal sites 

oif generatior and 
to collect the valuable materials from the sv,lid wastes is at tht |,,int 


scavenginr at the dis­
the worst Is at the disposal site when the wastes art mxed 	up,, yet 

in Asia.posal sites is stlll attracti'.'e as ma:.' tie seen in many citit,.c 

' TEJIiNICAL. OPTIONS FO RESO' CF PFL, W',ESYANP PE.'ECLINC; 

General technological options for resource r'ecovery and revyi 	! .ng exist, some of which are: 

SEPARATIWN OR INITIAL HEJVFF) 

done' a i sie ir t" 
Known as the "front end s'.'str7" , seiratiin or initial recovery can fe 

., be a success in uirbanand Me'-ihanlal means. But fur it 

inte:'est, car'eiul p:anning and adr'nistrat ,ionand coilerat]zW from the
manually or through physical 

areas, dedication, 
w ich ultimately means a change in 

citizens are required. Res:dents la.e to ihe educated 
stno ,
not a "technical option" in the tr.e't

their daily habits. Source separat ion is 
ire solhr ­,tv.'rsotlt processes which req

but it greatly facilitates tiL>u.t of subsequent 

ticated technology 2J. 

OR FIIPTHE14 TREATNIFNTCONVERSION 'HOCESS 

I') I'produc­
(with energy recovery I. composting,, pyrlysis, single cell protein

Incineration 
trtatc'ent of the 

tion and anaerobic digestions ar' mime if 	 the methrds used for further 

waste,
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INCINERATION 

In many developing countyies, the calorifir value of refuse is so low that a fuel supplement 

may he necessary as part of' the Incineration process. Most Indian wastes are unable to 

sust an thn ir own combust ion The high moisture content of the Phil ippineo' wastes also 

makes them unsuitable for incinerat ion without the addition of auxiliary fuel o7 pre-treatment 

by sorting to remuve the combustit-le ma, rial. All these additional steps would result 

in hi er 'nc inirat ion crost . 

There are a few ctuntries like Kore;- who are considering Incineration with heat recovery 

on a long-term hasis. In Taiwan, Hepubl Ic of China, the use of central incinerators is 

preferred as an efficient and canita v method, but this requires large capital investments 

an I operational costs. Th, minxed refuse of low heat value is removed first from a salvage 

or open dump by use of separate collectors, leaving only tAe combinst ille material, 

There are three exist ing inclnoration plants Jr.Hong Xong, each comprising four u..its, each 

unit having a maximum capacity of In., t:,nnes per hour. The variable muisture content of 

the weste posed prof ems. To incineratc the wastc, to an acceptatole degree, the basic design 

was modified. Furthermore, there are difficulties in public acceptance of Incineration 

as a disposal process due to high capital and recurrent operating costs. In Jakarta, Inceon­

esia, incineration was regarded as ;lot appropriate as about 30% of the volume of waste is
 

,n the form of dust, hard matter or metal and other materials.
 

Incineration was found to be the most cost -effect ive method in Singapore. incineration
 

cannot be applied to most urban wastes in Asia because of the high organic and putrificable 

fraction, high ash and non-co.ibustibles, high moisture content and rather low calorific 

values. 

COMPOSTING
 

There are several arguments which speak in favour of composting as a resource recovery option
 

particularly suitable for developing ountriev, and these could be: (iW simple technology;
 

(ii) process is readily adaptable to local conditions; (iii) only a small amount of residue
 
r


is l to be disposed of; (i.) compost sells well; (v) compost has a low toxic substance
 

burden; (Cl) composting meets requirements concerning hygiene; and (vii) refuse composition
 

is appropriate for composting.
 

There are at least five pre-conditions which are necessary for the SUccessful operation
 

of composting projects in developing countries. These are: (I) suitability of waste,
 

(ii) a market for the product near the compost source, (iii) support from government author­

ities, particularly those responsible for agriculture, (iv) price of the product which
 

is applicable to most farmers, iv) net disposal cost (plant costs less income from sales)
 

which can be sustained by the local authority.
 

Marketing of the compost products has been a problem and furthermore composting cannot
 

recover certain valuable materials. Wood, rubber, textiles, metals and plastics are either
 

impossible or very difficult to compost.
 

PYROLYSIS
 

The results ol pyrolysis developmental work abroad demonstrate that the process is self­

sufficient and regenerative. The gas obtained is sufficient for heating the retort, the
 

by-Iroduct tar-oil can be used as a substitute for furnace oil and the coke can be use'
 

as domestic fuel. Sunavala[i] recommends investigation of pyrolytis on a pilot or semi­

commercial scale in the Indian cities of Calcutta, Delhi, Bombay and Madras. Basing his
 
-


calculations on an estimated 2000 tonnes day I refuse input and combusting the gas to self­
-1  1 


sustain the reaction, 600 to 700 tonnes day of coke, 70,000 to 90,0O I day of oil, 
- - I 


30 tonnes day of glass and 30 tonnes day of metals could be obtained.
 

SCP PRODUCTION
 

Urban solid wastes that are rich In organics and cellulose can be utilised for SCP production
 

in which a "controlled fermentation process where selective use of aerotLic thermophilic
 

organisms .re used for the formation of protein from cellulose and lignin wastes".
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Collection from Disposal Sites of Municip|alities 

This Is practiced to a high degree in developing countries and beggars and scavengers perform 

at the dIsposeal stes. Sometim2s whl. 
efficiently as soon as collect ors empty their loads 

Iivn. m these 	 dum; sit, and little of value 
families of scavengers support themselves 

Is thrown away.
 

dunp sites in Manila. The system in eflecl 
Scavenging is also highly organised at major 

action of middlemen and subt,squent interaction with buyers
is self-contained through the 

'ifresource recov.'ery, the scavenger',
of secondary materials. Althoogh tlis providIes a method 

w ,rk under d".oral' e and hi'ardous conditions.
the heart of tit' systm.nmustwho is at 

of materials by garb'age co llectors and otlier worer Is performed duinr~g
In Bangkok, salvage 

i £ equal to about 5 bamt.oo ba.kets;
stage. The volume of retrteved materialsthe collection 

paper and vinyl bage or the like are retrieved. The salvaged materials are purchased b. 

in Table 3. Morthly earninrgs from this source amount to ar,
junk dealers at 	 prices given 

Baht per worker ':1 I = 22.bah! 1.average of 2,000 

Tab e 3. The prc of picking ma terial s so] d to the manufac Iurer 

1 
Selling pri' (laht kg 

­

, __I
lype of wiste 	 5: s:ave'ngers toBy middleman to manufa, ture:' 

wholesaler middleman 

- 0.70.7 .- 1 .2, 	 0). 5
Mixed paper. 

2.0 - 2.5 	 i.o - 1.2 
Black & white paper 


1.0 - 4.02.0 - 3.0Card paper, 

0.5 - 1.0i.5
Newspaper 


1.5 - 3.0
1.5 - 3.0
Soft unwashed plastic 


-8.0 - 11.0 	 6.0 11.0 
Soft washed plastic 


2.5 - 4.0
4.0 - 7.0
Hard plastic 


0.5 - 0.7 	 0.4 - 0.6
uiass 

0.8 - 4.0
5
Rubber 


0.4 - 1.01.2Bone 
0.4 - 0.7
0.3
Iron ithinK 


1.0
1.0 - 1.5
Iron (thick) 


15.0
20
Aluminium 


-
25 - 28 	 15 25

Copper 


NB: * USSI = 22.9 Baht
 

Salvaging operations are largely uncoordinated; scavengers are allowed to operate at all
 

While some capital-intensive, high-tech­stages of collection, storage and waste disposal. 


nology solutions alleviate the human costs of scavenging, these ignore the potential fo.
 

and hence, the source of employment and resource base for 
a varietN
 
efficient waste recovery 


rxisting scavenging practices provide emp.lc.vment for ne, arrivals 
of small ente-prises. 

incomes ranging from base survival in exploitat ive entrepreneurial recovery.
and household 

sector and small 
Sorting and marketing of recyclable materialo is ordinarily in the inf ormal 


them to the formal sectcr.
enterprises return 


Organised Scavenging
 

developing organised scavenging in Asia should be emphasised. In the. 
The patenti~i of 

"Resource Recovery" has been launched. 
Philippines, L prototype solid waste projec! called 

from educat in 
This is aimed at demonstratin a nore systematic way of recycling startlng 
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are exposed' to a wide variety of pollution effects, obnoxious, odour 
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in direct 
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Table 2 shows economic 
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at the household level to training and fielding of "ecology aides" or Eco-Aides to the ,den­
tificaton of end-buyers. The establishment of such a working system will provide a mote 

decent means of living for scavengers and minimise their exposure to filthy conditions. 

The project plan is to hire as many of those currently engaged In scavenging as Eco-Aides.
 

They will make the rounds of households and be authorised to buy at predetermined prices 

those recyclable materials which have been previously sorted by the household into wet 
organic or dry re-usable items. The materials will be redeemed at redemption centres at 

about '0-2.5% more than what they paid for them, and where the materials can later be sold 

to junk dealers. As high as '0% of the garbage in Metro Manila may be recycled, 20% consis­

ting of "wet garbage" can be digested for methane production. 10% for composting and the 

rest to be landfilled. 

In refuse disposal sites in Bangkok groups of 12-30 scavengers demarcate the site radially
 

into Sectors by means of wooden logs and separate the valuable materials into baskets. The 
disposal trucks come to the centre of the plot and duml the solid waste. This form of scav­
enging is or profitable that the leader of a group even gives cast, or liquor to the driver 
so that he does the favour or dumpir:g the waste more often into his zone. All materials 
collected 	are sold to r.idd~emen who visit the site.
 

Most of the people work for 8 h a day and make an average of B80 per day per person. !,omre 
of the scavengvrs are high school graduates who claim to make 0100-200 a day. The standard 
of living of some of the rcavengers visited is unbelievable as they o,n a television, fan 
and a refrigerator which is excellent hy Asian li''ing standards. 

If emphasis is put on a better working standard at the site, vector control measures to 
prevent d!seases, and t;asic amtnities, the scavetrgers would be a happier group of people. 
Furthermore, if the eyu.. ic controlled to avcid middlemen cheating these hard workers,
 

organisrd scavenging would be a very prosperous livelihood for many, an economic gain for 
the city and an achievement in the field of solid waste management. 

A recent 	 study made at Bangkok on the health conditions of the scavengers revealed the fol­

lowing facts:
 

1. 	 Generally speaking scavengers had poor health.
 

2. 	 Colds were very common as they were exposed to the sun and rain for a long duration
 

3. 	 The prevalen, -f muscle and tendon disease was very high, particularly muscle
 

ligaments affecting the tack.
 

4. 	 Skin disease was very comr..on and very difficult to cure.
 

5. 	 Hand and foot injuries were very common.
 

6. 	 Depression and "moody" feelings crept in among the scavengers due to the long, 

continuous working hours. 

The trader who buys from the scavengers and sells to the wholesaler is known as the middleman 

who further sells it to the manufacturer. In Bangkok the roles of the trader and wholesaler 

are very similar. 

Table 3 shows the e1ling price by scavengers to middlemen to manufacturers. A chunk of
 

the profit is made by the miedleman from the scavengers. Table 3 has to be seen with caution
 

as it is very dit"lcult to get a picture of the exact nature of the trade at the wholesaler
 

level. They are very secretive about divulging any information regarding the trade. Overall
 

reaction from the wholesalers was that their profits were large. The wholesaler has an
 

establishment including a shop, a godown, 4-5 labourers (paid a daily wage of 60-70 Haht).
 

Besides the overheads, he can still make a proflit which shows that by establishing an organ­

ised scavenging syetem, the scavengers could benefit more by cutting out the middleman.
 

The averagz waste collected daily per person is shown in Table 4. The waste value collected
 

per day pe7" person is about 80 Baht. This is the average earning a perso- makes at the
 

dumping site not including the waste that was sorted at the source.
 

q
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Thus it can be emphasised once again that developing a decent system for scavengers Bhould 

be given a priority. 

Table h. 	 Various types of waste and the daily quantity collected 

Types of Wast.e Average kg of waste 

collected daily per person 

1.9Paper (hard) 

Paper (soft) 	 r). 0 

Plastic (hard) 	 5.02 

14.91
Plastic (soft) 


39.51
Glass 

1.17
Leather 'rubber 


4.65
Iron (thin) 


4.24
Iron (thick) 


5.69
Bones 


It car be seer (ror Tables S and 6 that scavenging is a profitable profession for industries 

that recycle the prrnducts: 

Tablt- 9. 	 F.stimated cost benefit value of paper production at a paper 

mi!ll ir Thailan. in Baht I 

!Cost Total cost iValue of Benefit: 

I of finished cost 
rawaterial 


matcrial ex;enditure productirn product ratio 

lO0 wood pulp ,tr 1 4 7,"80 1 ,900 1.57 

Pa1exi 2 14n ]..,2 4, O7,o( 7W 2.13
8.•S waste pae 2 ,,'4,ni 

1001 waste paper I .88, 't-2 3,520 b,000 1.96 

Table t. The est imated benefit cost value of plastic production at a
 

Plastics factory in 'ihailand t ir: baht I 

Cost of ,fIntal cot Value cf benefit: 
iP.a,. 	 Other 

raw i of I ioifhv! cost 
artaa e r i irI] product in prc, ut ratio 

Pure ip1letisel 
6 (11'~ 1 I o.81 

plastic 

All waste plastic 32'1 ;.', 5rO tI,5H' 144. o) (1 1.57 

Pure plastic 	ani o 1--,( C000 6i . 1.26 

waste
 



F lo" 1~90 {iN 	 Lhn 

ratio carried out in a paper mill (Tabe )ndcated that the, mSt econw- ,
The benefttLcost 


more than 100 wood pulp,

Although the ratio of paper piuduction from 300' waste paper is 

theI price is low for the low quality toilet tisue. To use the wood pulp as the only raw
 

raw material.
material In the manufacture they ahd to afford a very high price for the 

uses 	 and waste plastic in combinatio.
The manufacturer of a plastics factory (Table 6) pure 


Although using pure waste achieves 
 more profit, 	 it is not easily marketable. 

In a glasIs factory (Table 7) the henefit:cost ratio of the two options are almost the same.
 

because of higher benefit:cst ratio. Mixing
The manufacturer operates with the Lecond option 


with raw material needs a lower melting temperature which reduces the cost of

the rllet, 


important reason Is the availability of cullet In the country. ThV

maintenance. Another 

rejected product can also be recycled in the factory. :
 

-
.7 able 7. 	The estimated benefitcost value of glass production at a glass 

factory in Thailand (in Baht) 

f value Benefit:Oth.rc er Total cost 
' i finishedof 'cost, :' '."" - .~:'' 	 ' ... HawRaw Cost wof Other 

cat
inishd
o 
raw expenditure
Material 

material production product ratio
 

71,160,375 108,000,000 1.50
Virgln raw material 16.087,500 55,072,875 

75S rwlmater l 4 14,505,000 51,350,000 65,850,000 108,000,000 1.64) 

CONCLUSIONS
 

is as much a part of the existing solid waste system in developing
Recycling 	 of materials 

is considered an unorganised operation which can occur at
 
countries. Although scavenging 


all stages of the system, resource recovery schemes mustirecognise this 
and strive to incorp­

a small informal
 
orate it in the set-up. Large-scale scavenging not only provides income for 


for highly mechanised recovery systems. Controlling speci­sector but also reduces the need 

points in the system may be difficult but a programme by the municipality


fic 	scavenging 
activities only 'at
 

to organise scavengers into a recognised group and permit scavenging 


the dump sites Cr procr"ksing centres may be a solution. Furthermore, several welfare facil­

at.-,he site or outside, would make scavenging a major component of the
 
ities, if provided 


overall solid waste management programme.
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