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a  b  s  t  r  a  c  t

This  paper  clarifies  household  income,  living  and  working  conditions  of dumpsite  waste  pickers  at  Bantar
Gebang  final  disposal  site  for municipal  solid  waste  generated  in  Jakarta,  and  investigates  the  feasibil-
ity of  integrating  the  informal  sector  into  formal  waste  management  in  Indonesia.  The first  author  did
fieldwork  for  totally  16 months  at the site  and  quantitative  field  surveys  were  conducted  twice  during
the  period.  All  respondents  in  the  first  round  quantitative  survey  (n =  1390)  were  categorized  as  follows:
waste  pickers,  family  workers,  wage  labors,  bosses,  family  of  the  bosses,  housewives,  pupils/students,
preschoolers,  the  unemployed,  and  others.  Based  on  the results  of  the second  round  quantitative  survey
(n  =  69  households),  their  average  household  income  was  estimated  to  be approximately  US  216  dollars
per  month  (n =  59  households),  which  was  virtually  equivalent  to the  minimum  wage  in  Jakarta  in  2013.
Living  conditions  of scavengers  at the  site  were  horrible,  and  their  working  conditions  were  dangerous
due  to  medical  waste  and  other  sharp  waste.  Polluted  groundwater  was  one  of the  serious  environmental
problems  at  the  site.  Despite  the social,  health  and environmental  problems,  they  were  attracted  to  the
freedom  of  entering  the  informal  recycling  system  in Bantar  Gebang  and  withdrawing  from  the system,
in  which  a lot  of opportunities  were  provided  for  the  people  having  few  marketable  skills  to  obtain  cash
earnings.  The  freedom  of  their  choice  should  be guaranteed  as a prerequisite  before  integrating  the infor-
mal  sector  into  formal  waste  management.  Furthermore,  special  attentions  are  required  when  incomes  of

scavengers  are  the  same  level  as minimum  wages  and  the  national  economy  is  rapidly  growing,  because
scavengers  cannot  easily  change  their  jobs  due  to  few  marketable  skills.  Indonesian  national  waste  laws
and regulations  should  be properly  applied  to facilitate  a socialization  process  at  final  disposal  sites.
Measures  need  to be  taken  to  prevent  children  from  working  as  informal  recycling  actors,  especially  for
waste pickers  aged  15  or younger.
. Introduction

.1. Objectives

Recycling of municipal solid waste in developing countries relies

argely on the informal recovery of materials from waste carried out
y human scavengers (Medina, 2000), although informal recycling
an be observed almost everywhere in the world regardless of
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national economic level. The scavengers make valuable contrib-
utions to society by converting unusable waste into productive
resources as well as cleaning the city (Hayami et al., 2006). In the
informal recycling, poor wages and low prices for products and
services create viable profit margins from collecting and selling
secondary raw materials (Wilson et al., 2006). If alternative employ-
ment opportunities and associated wages were higher, scavenging
would be less financially attractive (Porter, 2002).

To better understand the politics of informal sector recycling
in developing countries, there is a need to answer fundamental

questions such as who are the actors and how are informal sec-
tor recycling activities shaped by place specific conditions (Adama,
2012). In addition, the structure of the informal sector recycling
should not be based on a universal model but should instead
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ake into account local contexts and conditions (Ezeah et al.,
013).

In recent years, some researchers referred to the necessity of
ntegrating existing informal recycling systems into the operations
f formal municipal solid waste management (Asim et al., 2012;
edina, 2005; Sembiring and Nitivattananon, 2010; Wilson et al.,

006, 2009). It is important to note that not every country will have
he necessary financial, physical, human, public and social capi-
al available to achieve social inclusion and raise prosperity and
o the level of integration must be flexible (Ojeda-Benitez et al.,
002; Sembiring and Nitivattananon, 2010). In particular, the most
erious issue in maintaining the integrated system is how much
cavengers can earn their incomes through waste recycling. If sca-
engers can earn far more than minimum wages, the integrated
ystem can be well managed and maintained. On the contrary, if
lternative employment opportunities and associated wages were
igher, scavengers would leave from the informal sector. Therefore,
nderstanding household income, living and working conditions
f scavengers precisely in local contexts is of crucial importance to
nvestigate the feasibility of interventions toward integrating the
nformal sector into formal waste management.

The objectives of this work are (1) to clarify demographic com-
osition of residents at the site, (2) to estimate average household

ncome of waste pickers, (3) to discuss relative socioeconomic sta-
us of waste pickers in reference to minimum wages in Indonesia,
nd (4) to investigate the feasibility of integrating the informal
ector into formal solid waste management system at the site,
onsidering their household income, living and working conditions.

.2. Previous studies on incomes of scavengers

The earning of a scavenger depends on the availability of waste
nd how rich is the waste for recyclable item (Asim et al., 2012). The
ncomes of the scavengers were higher than the minimum wage in
ities of Nigeria (Afon, 2012; Agunwamba, 2003; Nzeadibe, 2009;
zeadibe and Ajaero, 2011; Nzeadibe and Anyadike, 2012), while
ontradictory results were also reported in cities of India (Hayami
t al., 2006) and Pakistan (Asim et al., 2012). Hayami et al. (2006)
eported that the incomes of most pickers were below the poverty
ine set by the Planning Commission of India, whereas the major-
ty of collectors earned marginally higher than the poverty-line
ncome. Medina (2000) also reported that scavenger/waste picker
ncome was very low, although they were not necessarily the very
oorest in society.

.3. Previous studies on solid waste management in Indonesia

Previous studies on solid waste management in Indonesia were
ainly performed in Java (Chaerul et al., 2013; Damanhuri et al.,

009; Meidiana and Gamse, 2011; Pasang et al., 2007; Sasaki and
raki, 2013; Sembiring and Nitivattananon, 2010; Sicular, 1991;
upriyadi et al., 2000) and Bali (MacRae, 2012; Zurbrügg et al.,
012), because the population density of Java is the largest among
ll islands of Indonesia and that of Bali is the second largest.
esides the studies above, Aye and Widjaya (2006) performed a

ife cycle assessment and an economic analysis of traditional mar-
et waste. Material flows were analyzed for solid waste in Bandung
Damanhuri et al., 2009) and e-waste in Indonesia (Andarani and
oto, 2013).

Despite numerous numbers of the studies above, the studies on
nformal sector recycling in Indonesia are very limited. Sembiring
nd Nitivattananon (2010) discussed the role of informal recycling

n solid waste management in Bandung based on the material
ow method and questionnaire survey results. Sicular (1991) esti-
ated monthly incomes and expenses of scavengers in Bandung

n the early and mid-1980s. Sasaki and Araki (2013) discussed
 and Recycling 89 (2014) 11–21

the employer–employee and buyer–seller relationships among sca-
vengers at Bantar Gebang final disposal site.

1.4. National waste laws and regulations in Indonesia

Indonesia has enacted national legislation in support of sca-
vengers in 1992, and then the President Suharto declared that
scavengers were beneficial to the country’s economy and envi-
ronment (Medina, 2000). Since then, the government of Indonesia
supported the formation of cooperatives of dumpsite and street
waste pickers (Medina, 2000).

On the other hand, at the national level there was  no law regu-
lating waste management before 2008. The Waste Law No. 18/2008
was enacted in May  2008 by the government of Indonesia and
covers issues related to public service principles, waste manage-
ment, an incentives and disincentives mechanism, funding scheme,
shared responsibilities among waste authorities, private sector par-
ticipation, community-based waste management and penalties for
disobeying the law (Meidiana and Gamse, 2011). In particular, Arti-
cle 22 and 44 require the local governments to run environmentally
sound landfill (Meidiana and Gamse, 2011).

Subsequently, the Waste Law No. 81/2012 was  enacted in
October 2012 by the government of Indonesia to fulfill legal obli-
gations required by the Waste Law No. 18/2008, and covers issues
related to household and industrial waste. In addition, the govern-
ment of Indonesia issued the Regulation No. 19/PRT/M related to
the guideline on zoning districts surrounding final disposal sites in
November 2012.

1.5. General situation of scavengers in Indonesia

Scavengers or waste pickers in Indonesia are called “Pemulung”.
It is hard to estimate the exact figure of the number of persons
employed as scavengers (Supriyadi et al., 2000). In 1992, it was
estimated that there were at least 40,000 people involved in
waste recycling in Jakarta (Anon., 1992). Activities of the informal
sector are not considered illegal in Indonesia (Chaerul et al., 2013).
In Indonesia, the formal sector consists of municipal agencies
whereas the informal sector consists of unregistered, unregu-
lated individuals, groups, or small businesses (Sembiring and
Nitivattananon, 2010).

In solid waste activities, the informal sector refers to recycling
activities that are conducted by scavengers, itinerant waste pickers,
or itinerant waste buyers (Sembiring and Nitivattananon, 2010).
Sembiring and Nitivattananon (2010) categorized scavengers in
Bandung as follows: (1) street waste pickers who collect recy-
clable materials from bins or waste left in the streets, (2) temporary
storage site scavengers who pick up recyclables from temporary
storage sites, (3) landfill site scavengers who collect recyclables
from final disposal sites, (4) domestic servants or maids who col-
lect recyclables from households, then sell them to itinerant waste
buyers, (5) itinerant waste buyers who buy recyclables door to
door, (6) municipal waste collection crews who segregate waste
and sell to scrap dealers, (7) small scrap dealers who buy the
recyclables directly from scavengers or itinerants, (8) small- or
large-scale enterprises who buy recyclables from scrap dealers, and
(9) intermediates who  usually connect large-scale enterprises with
manufacturers.

As shown in Table 1, scavengers who collect recyclables at
Bantar Gebang final disposal site were often referred to as their
managerial names, and then at least 8 types of recycling actors
were identified: (1) big boss (bos pemulung),  (2) small boss (bos

kecil), (3) big middleman (bos tengkulak),  (4) small middleman
(tengkulak kecil), (5) live-in waste picker (anak buah rumah), (6)
live-out waste picker (anak buah lapangan), (7) independent waste
picker (sendiri), and (8) daily worker (buruh). The names directly
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Table  1
Recycling actors in Bantar Gebang.

No. Name of recycling actors Explanation

In English In Indonesian

(1) big boss bos pemulung Bos pemulung literally means the boss of waste pickers. English
translation in this table emphasizes the distinction between bos
pemulung and bos kecil.

(2)  small boss bos kecil Smaller ones of No. 1 in this table
(3)  big middleman bos tengkulak Bos tengkulak literally means the boss of middlemen. English

translation in this table emphasizes the distinction between bos
tengkulak and tengkulak kecil.

(4)  small middleman tengkulak kecil Smaller ones of No. 3 in this table
(5)  live-in waste picker anak buah rumah Waste pickers who live in the residence provided by their big bosses
(6)  live-out waste picker anak buah lapangan Waste pickers who do not live in the residence provided by their big

bosses
(7)  independent waste picker sendiri Sendiri is the abbreviation of Pemulung sendiri, which means

independent waste pickers. They do not serve for any specified bosses.
(8)  daily worker buruh Part-time workers who have different jobs other than informal
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transacted recyclables

The second round quantitative survey, the 9th fieldwork, was
conducted to estimate household income of waste pickers for
ource: Sasaki and Araki (2013).

uggested their positions and roles as informal recycling actors
n the community of scavengers at the site. Live-in and live-out

aste pickers were continuously employed by their bosses, while
ndependent waste pickers and daily workers depended on tem-
orary employer–employee relationships. The positions of the
ecycling actors were not always fixed and there were many paths
f career tracks and setbacks mainly due to individual economic
tatus. In addition, all big bosses and big middlemen have built
irect connections with recycling factories, and the community
f scavengers at the site recognized them as big bosses and big
iddlemen due to the connections (Sasaki and Araki, 2013).
In this paper, the word ‘scavengers’ is used as a generic term to

xpress informal recyclers. Scavengers at the site mean 8 types of
ecycling actors as above-mentioned. Waste pickers are the persons
ho collect recyclables at the site, that is, live-in waste pickers,

ive-out waste pickers and independent waste pickers.

. Methodology

.1. Survey site

Bantar Gebang final disposal site for solid waste generated in
akarta is adjacent to Bekasi final disposal site in Bekasi municipal-
ty, West Java Province. The surrounding slums, formed mainly by
cavengers in private lands close to the final disposal sites, were
elected as the survey site (Fig. 1). The slums have scavengers of
534 households according to a report published by a local NGO
Sasaki and Araki, 2013).

.2. Preliminary fieldwork to identify major issues and recycling
ctors at the site

Preliminary fieldwork was conducted 7 times for totally 11
onths (1st: February to March, 2010; 2nd: June to July, 2010; 3rd:

eptember to December, 2010; 4th: October to December, 2011;
th: March to May, 2012; 6th: December, 2012; 7th: January to
ebruary, 2013) to identify major issues as well as recycling actors
t the site (see Table 1). During the fieldwork, the first author con-
inued to stay in the slums and obtained information through daily
onversations with scavengers at the site in Indonesian language.

.3. First round quantitative survey on demographic composition
The first round quantitative survey of 504 households, the 8th
eldwork, was  conducted for 21 days on March 2013 to quantify
emographic composition with respect to the roles of respondents
recycling

in informal recycling system and covered 33% of all households at
the site (Fig. 2).

2.4. Second round quantitative survey on the amounts of
Fig. 1. Map of the survey site in Bantar Gebang.
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Fig. 2. Demographic pyramid of 1390 res

3 days from June to July 2013 and covered respondents of 69
ouseholds. The procedure for estimating their household income

s described in the following sections.

.4.1. Collection of pay slips for massively transacted recyclables
Recyclables are routinely transacted among scavengers at the

ite and the way of their transactions is called “Nimbang”. The word
imbang literally means measurement in Indonesian language and

s a generic term used to refer to weight measurement of recy-
lables for transactions among scavengers at the site. In most cases
f Nimbang, massively collectable recyclables such as plastics are
ransacted at low unit prices.

Normally buyers of recyclables are the employers of sellers and
lways issue the pay slips of Nimbang. When a waste picker deal
ith his employer, normally the waste picker (see No. 1 in Photo

a) and one person representing the employer (see No. 2 in Photo
a) weigh recyclables on the scale together. The weight of the recy-
lables is read aloud and is recorded in a notebook (see Photo 1b)
y a person representing the waste picker (see No. 3 in Photo 1a)
nd the person representing the employer (see No. 4 in Photo 1a).
ased on the transaction records in the notebook, pay slips are

ssued by the employer (Photo 1c). Finally, the waste picker receive
 payment from the employer according to the pay slips.

In the present study, average daily amounts of recyclables trans-
cted by means of Nimbang in each household were estimated
y dividing the amounts of recyclables written in the pay slip by
he number of days elapsed since issue of the previous pay slip.
herefore, a consecutive set of pay slips is required to estimate the
verage amounts. The first author confirmed that all pay slips were
roperly dated at the site.

.4.2. Consecutive interviews for slightly transacted recyclables
Pay slips are not issued for several recyclables transacted by
eans other than Nimbang. Normally these recyclables can be
lightly collected and transacted at high unit price on an as-needed
asis. In the present study, the first author have visited homes
f respondents every day for consecutive two weeks to interview
nts in the first round quantitative survey.

them on which recyclables they transacted by means other than
Nimbang.

2.4.3. Data sets obtained through second round quantitative
survey

Respondents of 69 households in the second round quantitative
survey were classified into four data sets: main data set and vali-
dation data sets No. 1 to No. 3 (Table 2). Main data set includes the
data of Nimbang and consecutive interviews. Validation data set
No. 1 includes the data of consecutive interviews and was  used to
investigate the effect of the difference in frequency of Nimbang on
the pattern of collecting recyclables.

Average amounts of recyclables among scavengers may vary at
different periods. Validation data set No. 2 includes the data of Nim-
bang for half a year from January to June 2013 and was  used to
investigate the difference in the amount of recyclables at different
periods. Validation data set No. 3 includes the data of Nimbang for
half a year and consecutive interviews and was used to check if
respondents of main data set have the same pattern of transacting
recyclables by means of and other than Nimbang.

In order to make the data of pay slips reliable, all pay slips were
cross-checked using original ledgers (see Photo 1b) and notes by the
first author. In particular, pay slips in the validation data sets No. 2
and No. 3 are issued in the same scavenger group which is managed
by a big boss, Boss-M (not real name). When the fifth fieldwork
was conducted from March to May  2012, the first author stayed in
the house of Boss-M (Sasaki and Araki, 2013). Since then, Boss-M
continues to allow the first author to make the first author’s home
in the place where Boss-M governs. Such a trusting relationship
between Boss-M and the first author enabled the first author to
access to all his original ledgers (see Photo 1b) and to all pay slips
owned by his followers.

2.4.4. Estimation of daily incomes

Average daily incomes from the recyclables transacted by

means of Nimbang in each household were estimated by divid-
ing the payment of sale written in the pay slip by the number of
days elapsed since issue of the previous pay slip. On the other
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Photo 1. Transactions of recyclables among scavengers at the site by means of Nimbang: (a) Nimbang process, (b) original ledger, and (c) pay slip of transaction.

Table 2
Datasets obtained in the second round quantitative survey.

Data set No. Recyclables sold during two consecutive weeks Pay slips collected Number of households

Main data set Interviewed 1 month (June or July 2013) 51

h
m
b
1

2

(

Validation data set No. 1 Interviewed 

Validation data set No. 2 N/A 

Validation data set No. 3 Interviewed 

and, average daily incomes from the recyclables transacted by
eans other than Nimbang in each household were estimated

y dividing the total income during consecutive two  weeks by
4.
.5. Follow-up fieldwork

Follow-up fieldwork was conducted twice for totally 3 months
10th: August to September, 2013; 11th: October to November,
N/A 10
6 months (January–June 2013) 4
6 months (January–June 2013) 4

2013) to investigate the feasibility of integrating the informal sector
into formal waste management.

3. Results and discussion
3.1. Demographic composition and modes of labors at the site

Age, gender and occupation of respondents in the first round
quantitative survey are presented in Table 3. All respondents in the
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Table 3
Age, gender and occupation of respondents in the quantitative survey.

Occupation Age Total Percentagea

0–9 10–15 16–19 20–29 30–39 40–49 50–59 60–69 70–79 80 and over

Involved in informal recycling: 860 respondents
Waste picker

Male 2 25 44 139 136 74 39 13 7 1 480 70.5
Female 0 1 3 31 46 27 12 5 0 1 126
Total  2 26 47 170 182 101 51 18 7 2 606 43.6
%  0.3 4.3 7.8 28.1 30.0 16.7 8.4 3.0 1.2 0.3 100.0

Family worker
Male 0 0 0 0 0 1 0 0 0 1 2 18.8
Female 0 2 11 75 51 13 4 3 1 0 160
Total  0 2 11 75 51 14 4 3 1 1 162 11.7
%  0.0 1.2 6.8 46.3 31.5 8.6 2.5 1.9 0.6 0.6 100.0

Wage  labor
Male 0 0 2 15 8 2 2 0 0 0 29 3.8
Female 0 0 0 2 1 1 0 0 0 0 4
Total  0 0 2 17 9 3 2 0 0 0 33 2.4
%  0.0 0.0 6.1 51.5 27.3 9.1 6.1 0.0 0.0 0.0 100.0

Boss
Male  0 0 0 4 13 16 5 2 1 0 41 5.0
Female 0 0 0 0 0 2 0 0 0 0 2
Total  0 0 0 4 13 18 5 2 1 0 43 3.1
%  0.0 0.0 0.0 9.3 30.2 41.9 11.6 4.7 2.3 0.0 100.0

Family of boss
Male 0 0 2 1 1 0 0 0 0 0 4 1.9
Female 0 0 0 5 2 5 0 0 0 0 12
Total  0 0 2 6 3 5 0 0 0 0 16 1.2
%  0.0 0.0 12.5 37.5 18.8 31.3 0.0 0.0 0.0 0.0 100.0

Not  involved in informal recycling: 530 respondents
Housewife

Male 0 0 0 0 0 0 0 0 0 0 0 13.8
Female 0 1 6 36 19 6 4 1 0 0 73
Total  0 1 6 36 19 6 4 1 0 0 73 5.3
%  0.0 1.4 8.2 49.3 26.0 8.2 5.5 1.4 0.0 0.0 100.0

Pupil/student
Male  40 32 8 0 0 0 0 0 0 0 80 33.2
Female 49 47 0 0 0 0 0 0 0 0 96
Total  89 79 8 0 0 0 0 0 0 0 176 12.7
%  50.6 44.9 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0

Preschooler
Male  73 0 0 0 0 0 0 0 0 0 73 27.4
Female 72 0 0 0 0 0 0 0 0 0 72
Total  145 0 0 0 0 0 0 0 0 0 145 10.4
%  100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0

Unemployed
Male  35 4 2 2 0 0 1 1 0 0 45 19.4
Female 31 13 10 2 0 1 1 0 0 0 58
Total  66 17 12 4 0 1 2 1 0 0 103 7.4
%  64.1 16.5 11.7 3.9 0.0 1.0 1.9 1.0 0.0 0.0 100.0

Others
Male  0 0 2 6 1 1 0 1 2 0 13 6.2
Female 0 0 2 4 6 4 3 1 0 0 20
Total  0 0 4 10 7 5 3 2 2 0 33 2.4
%  0.0 0.0 12.1 30.3 21.2 15.2 9.1 6.1 6.1 0.0 100.0
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ource: Quantitative survey on March 2013.
a The upper lines show the percentages in formal or informal recycling actors an

rst round quantitative survey (n = 1390) were categorized as fol-
ows: (1) those involved in informal recycling (n = 860) as waste
ickers, family workers, wage labors, bosses, and family of the
osses, and (2) those who are not involved in informal recycling
n = 530): housewives, pupils/students, preschoolers, the unem-
loyed, and others.

Those involved in informal recycling occupied over 60% of all
espondents. In particular, waste pickers occupied over 70% of all
he above-mentioned labors. Waste pickers include live-in waste
ickers, live-out waste pickers, independent waste pickers or a part
f small bosses (see Table 1) and earn their livelihoods by selling

ollected recyclables to their bosses or middlemen. Most of them
re continuously engaged in collection, sorting and packaging of
ecyclables, and the rest are in collection and sorting, or sorely in
ollection.
ower, those in all respondents.

Almost all of family workers were female and were engaged
sorely in sorting recyclables without any wages. They do not obtain
any incomes before the sorted recyclables are sold to some buyers.

Male wage labors earn their livelihoods by the day and are
normally engaged in a couple of the following work patterns of
processing recyclables: sorting, packaging, buying, measurement,
washing, cutting, drying and transport. On the other hand, female
wage labors are engaged sorely in sorting them and are paid by the
piece on the net weight basis.

Bosses include big bosses, small bosses, big middlemen and
small middlemen (see Table 1). All types of the bosses normally

make payment to their followers and transact recyclables by them-
selves. Big and small bosses earn their livelihoods by collecting and
selling them in their own  groups, while big and small middlemen,
by purchasing and reselling them. Considerable numbers of small
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osses collected them by themselves at the site to supplement their
imited incomes. Among the small bosses of 29 households sur-
eyed, 19 small bosses were engaged in collecting them at the site.
mall middlemen mostly have no followers. Spouses and children
f the bosses assist their works.

Over 60% of those who were not involved in informal recycling
ere pupils/students (33.2%) or preschoolers (27.4%). Numbers of
ousewives were less than half of the females who were involved

n informal recycling as family workers.

.2. Child labors

As shown in Table 3, 427 respondents were the children aged
5 or younger at the site and the detail was as follows: 28 waste
ickers, 2 family workers, 1 housewife, 168 pupils and students,
45 preschoolers, and 83 of the unemployed. Child waste pickers
re engaged in collection of recyclables or industrial homework all
ay, every day except holidays. In addition, some pupils/students
elp their parents after school and some of the unemployed col-

ect recyclables once or twice a week to make a bit of extra money.
ver 60% of the unemployed were elementary school dropouts at
he site. Although child waste pickers were less than 10% of all
hild respondents aged 15 or younger, considerable numbers of
upils, students and the unemployed are temporary child work-
rs. An NGO working with children there estimates that as many

able 4
rice list of recyclables collected by dumpsite waste pickers in the site.

No. Recyclables No. Local name
(in Indonesian)

1 Soft plastic 1 AD 

2  MR 

3  ITM 

4  PEE 

5  PP 

6  Sablon 

7  Karung 

8  Slop 

9  Nilek 

2  Hard plastic 10 Ember 

11  LD 

3  Iron 12 Kaleng 

13  Besi 

4  Carpet 14 Karpet 

15  Busab

5  Rubber 16 Lapak 

17  Ban dalam 

6  Paper 18 Kertas 

7  Glass 19 Botol 

8  Alminum 20 Alminium 

9  Bone 21 Tulang 

10  Copper 22 Tembagab

11  Silver 23 Perak 

12  Brass 24 Kuningan 

13  Spoon/Fork 25 Sendok/Garpu 

14  Fluorescent bulb 26 Lampu 

15  PP woven bags 27 Karung bijian 

16  Glass 28 Botol bijian 

17  Car tire 29 Ban mobil 

18  Bike tire 30 Ban motor 

19  Used CD 31 Kaset 

20  Faucet 32 Babet 

21  Cellular phone 33 HP 

22  Transformer coil 34 Travo 

23  Watch 35 Jam tangan 

24  Hair 36 Rambut 

25  Medicine 37 Obat 

a Rp. 10,000 = US 1 dollar.
b Data obtained by interview surveys.
 and Recycling 89 (2014) 11–21 17

as 550 children ages 7–15 work at the dump to help their par-
ents (U.S. Department of State, 2002). At least, it is obvious that
measures need to be taken to prevent children from working as
informal recycling actors, especially for child waste pickers aged
15 or younger.

3.3. Living and working conditions: social, health and
environmental issues

Poor living conditions, limited access to facilities and infra-
structure, no provision of urban services such as water supply
and sewerage and absence of social safety networks are typical of
scavenging communities (Wilson et al., 2006). Living conditions of
scavengers at the site were horrible due to the stench of waste and
vast amounts of pests such as flies, mosquitoes and roaches. Pol-
luted groundwater was one of serious environmental problems at
the site. They uses the polluted water as daily life water to wash
white rice and vegetables, although drinking water, purified from
the polluted water, is used to boil rice and to drink. In addition, they
often eat vegetables and mushrooms grown at the dumpsite.

Working conditions of waste pickers collecting recyclables at

the site were dangerous due to medical waste and other sharp
waste such as injection needles and nails. Falling down from the
waste dump often results in the injury of needing stitches. It
is fair to state that the recycling activities here take place in a

Pricea Unit

Average Median Mode

515 550 550 Rp./kg
516 525 525 Rp./kg
489 525 525 Rp./kg
747 750 750 Rp./kg
583 600 500 Rp./kg
580 600 600 Rp./kg
487 500 500 Rp./kg
618 600 500 Rp./kg

1282 1200 1200 Rp./kg
1420 1500 1500 Rp./kg
3000 3000 2500 Rp./kg
1029 1200 1200 Rp./kg
1607 1600 1300 Rp./kg

414 400 500 Rp./kg
1500 N/A N/A Rp./kg

585 600 600 Rp./kg
1038 1000 1000 Rp./kg

338 300 300 Rp./kg
342 350 400 Rp./kg

6582 7000 5000 Rp./kg
482 500 500 Rp./kg

40,000 N/A N/A Rp./kg
4900 5000 5000 Rp./g
3118 3000 2000 Rp./unit

394 250 250 Rp./unit
115 100 100 Rp./unit
206 200 200 Rp./unit

3888 2000 2000 Rp./unit
4893 5000 5000 Rp./unit

909 1000 1000 Rp./unit
88 100 100 Rp./unit

2125 2000 2000 Rp./unit
3544 3000 3000 Rp./unit
3000 2000 2000 Rp./unit
4250 3500 2000 Rp./unit
3318 3000 3000 (eyeballed)
4139 3000 2000 (eyeballed)
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Table 5
Breakdown of average yearly incomes of dumpsite waste pickers (Unit: US
Dollars/year).

No. Recyclables No. Local name
(in Indonesian)

Income

Average %

1 Soft plastic 1 AD 431.5 16.5
2 MR 202.1 7.7
3  ITM 176.6 6.7
4  PEE 376.3 14.4
5 PP 38.1 1.5
6  Sablon 288.3 11.0
7 Karung 50.1 1.9
8  Slop 32.6 1.2
9  Nilek 14.4 0.5

Subtotal 1610.1 61.4
2  Hard plastic 10 Ember 461.4 17.6

11 LD 37.6 1.4
Subtotal 499.1 19.0

Subtotal (soft and hard plastic) 2109.1 80.5

3  Iron 12 Kaleng 67.4 2.6
13 Besi 30.2 1.2

Subtotal 97.6 3.7
14 Karpet 12.3 0.5

4  Carpet 15 Busa 5.0 0.2
Subtotal 17.2 0.7

16 Lapak 32.0 1.2
5  Rubber 17 Ban dalam 10.3 0.4

Subtotal 42.3 1.6
6  Paper 18 Kertas 16.0 0.6
7  Glass 19 Botol 70.9 2.7
8  Aluminum 20 Alminium 51.9 2.0
9  Bone 21 Tulang 12.6 0.5

10  Copper 22 Tembaga 9.8 0.4
11  Silver 23 Perak 7.0 0.3
12  Brass 24 Kuningan 3.6 0.1
13  Spoon/Fork 25 Sendok/Garpu 16.9 0.6
14  Fluorescent bulb 26 Lampu 36.3 1.4
15  PP woven bags 27 Karung bijian 9.2 0.4
16  Glass 28 Botol bijian 9.3 0.4
17  Car tire 29 Ban mobil 8.8 0.3
18  Bike tire 30 Ban motor 7.2 0.3
19  Used CD 31 Kaset 1.0 0.0
20  Faucet 32 Babet 9.7 0.4
21  Cellular phone 33 HP 6.2 0.2
22  Transformer coil 34 Travo 0.9 0.0
23  Watch 35 Jam tangan 0.4 0.0
24  Hair 36 Rambut 2.0 0.1
25  Medicine 37 Obat 18.2 0.7
26  Others 38 Dll 89.5 3.4

Total 2620.9 100.0
8 S. Sasaki et al. / Resources, Conser

ery dirty environment which can be detrimental to public health
Monirozzaman et al., 2011). Health and safety risks associated with
nformal recycling include (1) occupational health risks posed to
cavenger/waste pickers and (2) community health risks posed to
he related community or general public, and then these risks can
riginate from the nature of the waste or the process of collecting,
rocessing, recycling and disposing of it (Wilson et al., 2006).

Despite the social, health and environmental problems associ-
ted with informal recycling at the site, scavengers are attracted
o the freedom of entering the informal recycling system in Bantar
ebang and withdrawing from the system. Since the establishment
f the final disposal site in 1989, the informal recycling system
as provided a lot of opportunities for the people having few mar-
etable skills to obtain cash earnings. It provides employment and

 livelihood for impoverished, marginalized and vulnerable indi-
iduals or social groups (Medina, 2000).

.4. Income sources

.4.1. Collecting and selling recyclables
The degree to which a particular material is recycled depends

n income levels, the existence of local and national markets, need
or secondary raw materials, level of financial and regulatory gov-
rnmental intervention, prices of virgin materials, international
rade in secondary raw materials and relevant treaties (Wilson
t al., 2006). During the second round quantitative survey, 37 recy-
lables were transacted twice or more among scavengers at the site
Table 4). Some local names of recyclables such as AD (No. 1), MR
No. 2), ITM (No. 3), PEE (No. 4), Sablon (No. 6), LD (No. 11) and Lapak
No. 16) are the specific terminology inside the community of sca-
engers at the site, and all other local names are general words in
ndonesian language (Sasaki and Araki, 2013).

The classification of recyclables shown in Table 4 is most com-
only used at the site but not always. In extreme cases, all of them

re transacted without any sorting process. Bottle caps of water
ispensers (LD, No. 11) can be often transacted as a part of Ember
No. 10).

The differences between the average prices and median prices
ere less than 15% for 28 recyclables. The average trading prices in

he slum of the site are affected by the buying prices set by recycling
actories as final buyers, which are determined by the international
rices of recyclables. Bosses and middlemen offer their own buying
rices to waste pickers, considering the prices set by recycling fac-
ories. In addition, the big bosses and middlemen who  have direct
onnections with recycling factories tended to offer higher buying
rices than other small bosses and middlemen because they do not
eed to resale them to other intermediate buyers.

Subdividing recyclables raises the prices, as shown in the prices
f Ember (No. 10) and LD (No. 11) (Table 4). Removing impuri-
ies from them also makes them more valuable. During the survey
eriod, soft plastics with many impurities were transacted at Rp.
50 per kg, while dried soft plastics with few impurities were at
p. 700 per kg.

The differences between the average prices and median prices
ere 15% or more for the following 7 recyclables: spoon/fork

Sendok/Garpu; No. 25), fluorescent bulb (Lampu; No. 26), glass
Botol bijian; No. 28), cellular phone (HP; No. 33), transformer coil
Travo; No. 34), watch (Jam tangan;  No. 35), and medicine (Obat;
o. 37). The prices were determined by the original prices before

ecycling.

.4.2. Wage labors

Wage labors work by the day or on commission or by fixed

ages. Stacking recyclables, weighed by bosses, are paid at Rp.
0,000 or Rp. 25,000 per one wage labor as fixed wages. Purchased
ecyclables bought by bosses are transported for reselling, and
waste pickers are hired as the workers for stacking them to a truck.
Some of the bosses hire their followers by the day, and they do the
stacking.

The wages of stacking recyclables bought from other places into
trucks are Rp. 50,000 or Rp. 75,000 per one truck, depending on
the size of trucks and the weight of recyclables to be stacked. Some
of the bosses of scavengers buy solid waste in shopping malls and
factories, and then bring them to the final disposal site to make
their followers pick up recyclables from the solid waste. These
bosses hire the stacking staff, normally and continuously engaged
in stacking them, by the day on the basis of their commissions.

Wage labors engaged in processing recyclables are paid on the
basis of day wage or commission. A big boss paid Rp. 15,000 per
100 kg of recyclables to commission labors as the commission wage

for sorting recyclables, Rp. 35,000 per day to day wage labors
engaged in sorting recyclables, and Rp. 50,000 per day to day wage
labors engaged in sorting, packaging, weighing, stacking and trans-
porting recyclables.
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Table  6
Average monthly income of dumpsite waste pickers.

Explanation of
household

Monthly
income (USD)

SD Number of
household

51 households (main data seta) 218.4 98.6 51
8  households (validation data

sets No. 2 and No. 3a)
213.4 93.3 8

Average of monthly income of
all dataset

216.0 96.0 59

a See also Table 2.

Table 7
Average monthly income of wage labors.

Types of wage labors Monthly
income (USD)

SD Number of
households

1. Day wage labors 94.5 N/A 7
2.  Commission for sorting

recyclables
49.3 28.1 5
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3.  Commission for loading
waste/recyclables

216.0 96.0 3

.5. Income level

.5.1. Collecting and selling recyclables
Average household income in the main data set (see Table 2)

as estimated to be US 2620.9 dollars per year (Table 5), or US
18.4 dollars per month (Table 6 and Fig. 3). Soft and hard plastics
ere two main income sources of waste pickers, reaching over 80%

f all recyclables. In particular, soft plastic was the largest income
ource and reached over 60%. Contrastingly, aluminum was not the
mportant income sources for dumpsite waste pickers at the site,
lthough aluminum cans are frequently collected recyclables by
aste pickers in developed countries as well (Medina, 2007).

The average monthly income of waste pickers of 59 households
t the site was approximately US 216 dollars (Table 6). Missing
ata in the validation data sets No. 2 and No. 3 was  extrapolated
rom the main data set under the assumption that missing data is
ust the same as the data in the main data set. The extrapolated
ata occupied 9.0% of the total income, as shown in the recyclables
rom No. 10 to No. 26 in Table 5. Almost no significant differences
ere found among the subcategories of 51 households at the 5%

evel (data not shown). The only exception was found between the
ubcategories of households with no children and with two or more
hildren.

.5.2. Wage labors
Based on the data of pay slips and consecutive interviews (see

ection 2.4), average monthly household incomes of wage labors
ere estimated to be US 94.5 dollars for day wage labors, US 49.3
ollars for commission labors engaged in sorting recyclables, and
S 216.0 dollars for commission labors engaged in loading waste
r recyclables (Table 7).

.6. Relative economic status of waste pickers in reference to
inimum wages

Indonesian minimum wages are determined by 33 provincial
overnments every year, and the minimum wages in Jakarta were
pproximately US 150 dollars in 2012, US 220 dollars in 2013,
nd US 240 dollars in 2014. The average monthly income of waste
ickers at the site was approximately US 216 dollars, which was

quivalent to the minimum wage in Jakarta in 2013. So far collecting
ecyclables in the site is also a good income-generating sources
or dumpsite waste pickers as poor immigrants, as pointed out by

edina (2000).
 and Recycling 89 (2014) 11–21 19

However, the relative economic status of waste pickers at the
site significantly depends on the changes of economic growth
in Indonesia. The minimum wage in Jakarta in 2014 increases
by approximately 60% over 2012. On the other hand, the prices
of soft plastics, the largest income sources for waste pickers,
remain unchanged since 2011. Living expenses of scavengers are
determined by the national economic level, while their incomes
are strongly influenced by the international prices of recyclables.
Therefore, integrating the informal sector into formal municipal
solid waste management in the countries where the national econ-
omy is growing might have negative results. In particular, it should
be noted that scavengers cannot easily change their jobs because
they have no marketable skills. Many scavengers may  not be able
to enter formal sector employment because of poor education or
physical disability, and then this inability to enter more conven-
tional occupations and the resulting absence of real choice needs
to be recognized by interventions that attempt to change the role
and working practices associated with informal recycling (Wilson
et al., 2006).

3.7. Challenges toward integrating the informal sector into
formal waste management

It has become increasingly evident that incorporating existing
informal recycling systems into the operations of formal MSWM
can bring significant benefits; however, Integration of informal
recycling with formal MSWM  systems continues to face many chal-
lenges (Wilson et al., 2006).

3.7.1. Financial challenge
The involvement of the informal sector needs additional cost

and this is one of the reasons why integrating the informal sector
into solid waste management is still a major challenge in develop-
ing countries (Sembiring and Nitivattananon, 2010). Considering
these budgetary constraints of local governments in Indonesia,
Sembiring and Nitivattananon (2010) argued that before integrat-
ing the informal sector into solid waste management system, the
first step is to increase the ability of the informal sector to add value
to collected materials. In the case of Bantar Gebang, it is obvious that
living and working conditions of dumpsite waste pickers should be
improved; however, any interventions for improving their living
and working conditions needs additional costs as well.

3.7.2. Dilemmas decision makers face
Breaking down the barriers so as to allow the utilization and

integration of the informal sector into the overall economy is a
major challenge (Sembiring and Nitivattananon, 2010; Ezeah and
Roberts, 2012). Decision makers face dilemmas in integrating the
informal sector into formal municipal solid waste management:
the informal sector contributed to solid waste management but
still requires basic service needs and social rights, while improving
collection and technology will limit the contribution of the informal
sector (Sembiring and Nitivattananon, 2010).

3.7.3. Insufficient implementation of waste laws and regulations
The government of Indonesia enacted the Waste Law No.

81/2012 related to household and industrial waste in October
2012 to fulfill legal obligation in the Waste Law No. 18/2008
related to waste management. In addition, the government of
Indonesia issued the Regulation No. 19/PRT/M related to the

guideline on zoning districts surrounding final disposal sites in
November 2012. However, these laws and regulations are not fully
implemented. Good implementation should be based on strong
policy and accompanied by law enforcement, good infrastructure,
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Fig. 3. Income distribution of dum

ustainable finance and technology, capable human resources and
ommunity awareness (Meidiana and Gamse, 2011).

. Conclusions

Living conditions of scavengers at the site were horrible due to
he stench of waste and vast amounts of pests. Their working condi-
ions were dangerous due to medical waste and other sharp waste.
olluted groundwater was one of serious environmental problems
t the site. Despite the social, health and environmental problems
ssociated with informal recycling at the site, they were attracted
o the freedom of entering the informal recycling system in Bantar
ebang and withdrawing from the system, in which a lot of oppor-

unities were provided for the people having few marketable skills
o obtain cash earnings.

The freedom of their choice should be guaranteed as a pre-
equisite before integrating the informal sector into formal waste
anagement. Furthermore, toward integrating the informal sec-

or into formal waste management, special attentions are required
hen their incomes are the same level as minimum wages and

he national economy is rapidly growing. Their average household
ncome was found to be approximately US 216 dollars per month,

hich was virtually equivalent to the minimum wage in Jakarta
n 2013. Integrating the informal sector into formal waste man-
gement in the countries where the national economy is growing
ight have negative results, because they cannot easily change

heir jobs due to few marketable skills.
One of the challenges for the future is to quantitatively inves-

igate the feasibility of integrating the informal sector into formal
aste management in Indonesia. Legal issues of their living in the

lums of the site could not be comprehensively covered in this

aper, although these are very crucial and politically sensitive.
verall conditions of child labors need to be further investigated.
lthough child waste pickers were less than 10% of all child respon-
ents aged 15 or younger, considerable numbers of pupils, students
 waste pickers at the survey site.

and the unemployed, mostly elementary school dropouts, were
temporary child workers at the site. At least, it is obvious that
measures need to be taken to prevent children from working as
informal recycling actors, especially for child waste pickers aged
15 or younger.

If national laws and regulations are properly applied in
Indonesia, problems surrounding final disposal sites would not be
worse than at present. Unfortunately, such a socialization process
cannot be observed in many cases. Political will can therefore be
seen as one of the major factors defining the level of integration
(Ezeah et al., 2013).
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