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The goal of this study was to examine the community participation in household solid waste (HSW)
reduction and the influencing factors in eastern Surabaya. The research was conducted in three districts,
namely Sukolilo, Rungkut, and Tenggilis Mejoyo. The HSW sampling for SW composition analysis was
performed over eight consecutive days. Survey concerning community involvement in HSW reduction
was conducted in 300 households using stratified random sampling technique. The questionnaires were
distributed during HSW sampling for generation rate and composition measurements.

Results of this study showed that average HSW generation rate in eastern Surabaya was
0.33 kg/capita/day. The HSW composition was dominated by food waste (64.19%), followed by plastics
(10.79%), paper (9.24%) and used diapers (6.97%). The socio-economic characteristics had less influence
than the supporting factors on sorting, recycling and composting activities.

This study suggested four strategies to support the community participation on HSW reduction in east-
ern Surabaya. These strategies were: to intensify the HSW reduction training programs; to intensify the
information dissemination through mass media and campaign; to increase the number of environmental
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cadres; and to optimize the existence of waste bank and its function.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

Population, industrialization, urbanization, and economic
growth are the factors causing the increase in solid waste (SW) gen-
eration in developing countries (Dhokhikah and Trihadiningrum,
2012). Household solid waste (HSW) has become a serious problem
in large cities with high population density. Surabaya, one of the
highly populated metropolitan cities in Indonesia, faces this prob-
lem, which is primarily caused by the lack of land to serve as the
final disposal site, lack of funds, and facilities. This population gen-
erates 3982.25 cubic meters of SW each day (Sanitation Working
Group Surabaya, 2010). In 2005, Surabaya organized its first annual
green and clean competition, which was followed by more than 500
neighborhood associations (Rukun Tetangga). This program aims to
promote the importance of SW reduction at the source. SW reduc-
tion was initiated by the closing of the final disposal site (FDS) in
Keputih at the end of 2001. In this year the Cleansing Agency of
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Surabaya City and Unilever Indonesia Corporation supported the
initial SW reduction program (Trihadiningrum, 2006).

Indonesia has some legal instruments that support the reduc-
tion of HSW at source. Regulation on waste management is stated
in Act No. 18 of 2008 Article 29. It mentions about the ban of waste
management which causes environmental polluting, illegal dump-
ing and open burning. In addition, Government Regulation No. 81
of 2012, confirmed the importance of reduction, reuse, and recy-
cle (3R) of HSW. Additionally, there is also a ministerial regulation
on 3R through a waste bank, namely the Regulation of the Min-
ister of Environment of the Republic of Indonesia No. 13 of 2012.
Theoretically, the presence of several legal instruments governing
3R makes the problem of SW management easier to solve, but in
reality there are some constraints in implementation of 3R. The
implementation of 3R needs the community participation, the col-
laboration between government, community, private sector, and
non-government organizations (NGOs), and among the members
of the community.

Community participation is a key factor attaining the goal of
solid waste management (SWM) (Chung and Poon, 2001; Sukhor
et al,, 2011). In developing countries, community participation
plays an important role in achieving SW management (Dhokhikah
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and Trihadiningrum, 2012; Mongkolnchaiarunya, 2005; Zurbrugg
et al.,, 2004). In developing countries with large population, the
human resource is the potential resource for development. Human
resources play the key role in SW management in developing coun-
tries.

Environmental knowledge is strongly correlated with environ-
mental activity (Yencken et al., 2000). Additionally, environmental
knowledge is connected to improving the citizens’ attitude toward
the environment (Barraza and Walford, 2002). Environmental
education can support environmental actions and generate aware-
ness, concern, and recognition of the effect of citizens’ activities
(Salequzzaman and Stocker, 2001). On the other hand, regulatory
knowledge does not automatically imply that citizens will adopt
these actions. Although many citizens state that they are will-
ing to recycle waste, in reality they do not automatically recycle
because of several situational reasons (Corraliza and Berenguer,
2000; Borsgstede and Biel, 2002)

Environmental cadre is defined as a person from a local asso-
ciation or outside of the neighborhood associations that provides
the public with environmental counseling and guidance, such as
how to segregate the HSW and how to compost the decomposable
waste. Environmental cadre is typically found in each neighbor-
hood associations, and in the village or district. The existence of
environmental cadre can support the dissemination of information
about environmental issues, and can improve attitude, behavior
and actions toward the environment. In order to improve the com-
munity’s level of knowledge, the environmental cadre has to spread
out to community to motivate, guide, counsel about sorting, recy-
cling and composting HSW at source.

Waste bank is a bank that is established by the community.
Waste bank receives recyclable waste from community (as the cus-
tomer/client of the waste bank). The waste bank accepts recyclable
waste, such as plastic bottles, plastic glasses, newspaper, maga-
zines, books, plastic bags, corrugated paper, office paper, electrical
wires, aluminum cans, ferrous cans, and worn shoes, among others,
from clients. Different types of SW materials have different prices
per kilogram. Each type of SW is weighed and then its weight is
recorded. Each client obtains a deposit book, which contains the
type of waste, weight, price per kilogram and total amount. Cur-
rently, there are more than 20 waste banks in Surabaya (Ministry
of Environmental, 2012). They can minimize the volume of HSW
from sources before transporting to the temporary disposal site
(TDS).

The primary goal of this study is to determine community partic-
ipation in HSW management in Surabaya, Indonesia. The working
objectives of this research are as follows: (a) to determine the gen-
eration rate and characteristics of HSW in eastern Surabaya, (b)
to identify the socio-economic characteristics of the respondents
in eastern Surabaya, (c) to determine the influence of support-
ing factors on community participation in sorting, recycling and
composting activities, and (d) to analyse the influence of socio-
economic characteristics and supporting factors on HSW reduction
(sorting, recycling and composting).

2. Materials and methods

Surabaya is the capital city of East Java Province and recorded a
population of more than three million people in 2013. The city has
five regions (centre, north, east, south and west); encompassing 31
districts (kecamatan) and 160 villages (kelurahan) (Statistic Center
Board, 2012). This study was conducted in the eastern region of
Surabaya, East Java Province, Indonesia. Eastern Surabaya covers
an area of 91.18 km?. The population was 746,532 in 2011 and the
population density was 72,297 people per square kilometre. East-
ern Surabaya consists of seven districts, 42 villages, 390 community
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Fig. 1. The map of Indonesia.

associations (Rukun Warga) and 2538 neighborhood associations
(Statistic Center Board, 2012).

From 2006 to 2013 Surabaya received Adipura, a national award
for clean cities. Surabaya was also awarded the ASEAN Environ-
mentally Sustainable City Award in 2011, and the Environmentally
Sustainable City (ESC) Award in 2012. These awards were presented
to the city with the best implementation of sustainable environ-
mental regulations. In addition, Surabaya received the City-net
award in the category of the best participatory city in the Asia-
Pacific region in 2012 (Surabaya City Government, 2014).

2.1. Description of the three districts

Eastern Surabaya was chosen as the study area because it
has economic and population growth rates higher than other
regions. The number of public and private universities, colleges
and academies, industrial and commercial areas increase in the
last decade, following the rapid growth of public housing towards
the east coast. Eastern Surabaya consists of seven districts. The
selected districts were based on the population density, which the
density was based on INS (Indonesia National Standards) 19-2454-
2002 (INS, 2002). The first district was Sukolilo, which covered an
area of 23.68 km?2 and was divided into seven villages, 67 commu-
nity associations and 361 neighborhood associations. The number
of residents in this district was 100,148 with a population den-
sity of 4230 people/kmZ. The second district was Rungkut with an
area of 21.08 km?, consisting of six villages with 73 community
associations and 394 neighborhood associations. This district was
occupied by 111,286 inhabitants, with a population density of 5280
people/km?. The third district was Tenggilis Mejoyo, which covered
5.52km?, and had 25 community associations and 156 neighbor-
hood associations. This district was populated by 76,154 residents,
with a population density of 13,796 people/km? (Statistic Center
Board, 2012). Fig. 1 shows the map of Indonesia, and Fig. 2 shows
the map of Surabaya and the study area.

2.2. Sampling method

The survey sample size was based on statistical principles.
Households were sampled according to the stratified random sam-
pling method. The selected districts were chosen by the population
density, which Sukolilo was the least dense (43 people per hectare),
Rungkut was of low density (53 people per hectare), and Teng-
gilis Mejoyo was of medium density (138 people per hectare).
The selected households had various socio-economic levels and
other characteristics including gender, age, education background,
and family income. There were three socio-economic levels (high,
middle and low) which were based on the type of dwelling. Deter-
mining the type of settlement was based on INS 19-3242-2008,
with the provisions of a luxury, medium, and simple residential
house, with size types over 70 m?, between 45 and 54 m? and 21 m?
- respectively (INS, 2008).
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Fig. 2. The map of Surabaya and the study area (Sukolilo, Rungkut and Tenggilis Mejoyo District).

The sampling HSW was conducted in June 2013. The quantity of
samples was measured based on Standard Test Method for Deter-
mination of the Composition of Unprocessed Municipal Solid Waste
ASTM D 5231-92 -1994 (Standard Test Method, 1994), with the
minimum weight of 100 kg each sample. We assumed that the HSW
generationrate was 0.3 kg/capita each day and the household mem-
bers were 4 people. The HSW generation for a semi-permanent
dwelling ranged from 0.3 to 0.35; and for a permanent dwelling
ranged from 0.35 to 0.4 (Public Work Department, 1993). One hun-
dred householders were selected for HSW sampling and survey for
each district. Sampling was carried out in eight consecutive days.
The respondents were asked to collect their daily HSW into waste
bags which were distributed one day prior to collection. The col-
lected HSW was used to determine the generation rate and the
composition.

The collected HSW was transported to temporary disposal site
(TDS) for measuring the weight of HSW, to determine the HSW
density, and to classify the composition of HSW. The HSW sample
was weighed using a balance of 50 kg capacity.

2.3. Survey on community participation

We communicated with selected respondents to gain their con-
sent to contribute to the survey. Each selected respondent was
given an invitation letter to become respondent and a question-
naire. Each respondent was visited for questionnaire check and
collection. The number of respondents for survey was calculated
using Slovin’s Formula. The number of respondents in each district
was 100. The Slovin’s Formula was as follows (Setiawan, 2007):

N

"= Nx&Z+1 M

where n=number of sample; N=total population; d=error mar-
gin=0.10. For further calculation of sample size was shown in
Table 1.

Table 1
Sample size in each district based on Slovin’s Formula.
Name of district Population Number of Sample size
household (households)
Sukolilo 100,148 25,037 100
Rungkut 111,286 27,822 100
Tenggilis Mejoyo 76,154 19,039 100

Interviews were conducted after collecting the answered
questionnaires from the respondents. The questionnaires were
reviewed to gain data on a wide variety of issues related to com-
munity participation in SW reduction.

3. Data analysis

A regression method was applied to explain the relationship
between a response variable and one or more predictor variables.
The respondents selected were asked their activity to sort the HSW,
to create unique handcrafted goods, and to compost HSW. The
activities of respondents in sorting HSW; creating unique hand-
crafted goods, and composting were given the value of “1”, while
their activities in not sorting HSW, creating handcrafted goods, and
composting were given the value of “0”. Furthermore, data from
the questionnaires were compiled and processed by binary logistic
regression.

Data were processed by determining predictor variables such
as socio-economic factors; and supporting factors. The predictor
variables were the following:

(1) The socio-economic characteristics included

(a) Gender (X;) had two categorical variables, where X; =1, if the
respondent was male, and X; =2, if the respondent was female.
(b) Age (X3) had four categorical variables, where X; =1, if the
respondent’s age was less than 35 yearsold, X, =2, if the respon-
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dent’s age was between 36 and 50 years old; X, =3, if the
respondent’s age was between 51 and 65 years old; and X, =4,
if the respondent’s age more than 65 years old.

(¢) Educational background (X3) had six categorical variables,
where X3 =1, if the respondent never graduated from elemen-
tary school or was uneducated; X3 =2, if the respondent only
graduated from elementary school; X3 =3, if the respondent
graduated from junior high school; X5 =4, if the respondent
graduated from senior high school; X3 =5, if the respondent
graduated from academy or diploma; X3 =6, if the respondent
was undergraduate or post graduate.

(d) Family income (X4) had eight categorical, where X4 =1, if the
family income was less than Rp 500,000; X4 =2, if the fam-
ily income ranged from Rp 500,000 to Rp1500,000; X4 =3, if
the family income ranged from Rp1500,000 to Rp2500,000;
X4=4, if the family income ranged from Rp2500,000 to
Rp3500,000; X4=5, if the family income ranged from
Rp3500,000 to Rp5000,000; X4 =6, if the family income ranged
from Rp5000,000 to Rp7500,000; X4 =7, if the family income
ranged from Rp7500,000 to Rp10,000,000; X4 =8, if the family
income more than Rp10,000,000.

(2) The supporting factors included

(a) The level of the respondents’ knowledge consisting of mecha-
nisms of SW sorting, recycle, compost degradable HSW, treat
HSW into biogas, and animal feed, definitions of compost
and biogas, and the process of recycling and composting. The
responses were composed of three choices on scale ranging
from “low level of knowledge”, “sufficient knowledge” to “high
level of knowledge”. The level of knowledge was the fifth
predictor variable (Xs). The respondents’ knowledge has an
influence on HSW sorting, recycling and composting behaviour
(Ramayah et al., 2012; Troschinetz and Mihelcic, 2009).

(b) Information from mass media (electronic or print media) about
classifying, segregating and handling SW (including decompos-
able and recyclable wastes). The information from mass media
was the sixth predictor variable (Xg). Xg had two categorical
variables, where Xg =1, if the respondent never got informa-
tion from mass media about 3R; and Xg =2, if the respondent
ever got the information from mass media about 3R.

(c) HSW reduction training included activity of educational and
trainings of SW sorting, recycling, and composting conducted
by local government; private sector or NGOs. HSW reduction
training was the seventh predictor variable (X7), which had two
categorical variables. If the respondent never got HSW reduc-
tion training, the value of Xg was 1. If the respondent ever got
at least once HSW reduction training, the value of Xg was 2.

(d) Environmental cadre—the present of cadres in the community
providing motivation and counselling in HSW reduction. The
environmental cadre was the eighth predictor variable (Xg) and
had two categorical variables. If there was no environmental
cadre in the respondent’s area, the value of Xg was 1. If there
was at least one environmental cadre in the respondent’s area,
the value of Xg was 2.

(e) The availability of waste bank to accept recyclable waste from
the customer, and resell the waste to an agent. The existence
of waste bank was the ninth predictor variable (Xg) and had
two categorical variables. If there was no waste bank in the
respondent’s area, the value of Xg was 1. If there was a waste
bank in the respondent’s area, the value of Xg was 2.

Additionally, the response variables were the following:

Table 2
HSW compositions in eastern Surabaya.

Type of waste Average of weight (%)

Food waste 64.19
Plastics 10.79
Paper 9.24
Used diapers 6.97
Garden waste 3.37
Wood 0.92
Textiles 0.82
Glass 0.79
Metals 0.51
Rubber 0.35
Hazardous waste 0.33
Residual 1.73

(1) Sorting activity (Y )—activity of respondents to classify the SW
into decomposable or recyclable waste.

(2) Recycling activity (Y, )—activity of respondents to create unique
handcrafted goods from recyclable waste, such as pencil cases,
bags, wallets, purses, and flowers.

(3) Composting activity (Y3)—activity of respondent to convert
decomposable waste into compost.

Logistic regression was applied to process public opinion about
the public acceptance in a recycling scheme (Keramitsoglou and
Tsagarakis, 2013), source separation (Zhang et al., 2012). SPSS 17.0
software was used for these regressions. The logistic regression
model was as follows (Hosmer and Lemeshow, 2000):

gx)=Po+B1Xi+- + BpXp (2)
e[g(")] eﬂ0+ﬂlxl+“‘+ﬁpxp

= 1 + ele®)] = 1 + efotBiXi+-+BpXp

m(x (3)
Bo =the vector of parameter to be estimated; B, = the coefficient of
predictor variables; X, =a vector of predictor variable observations;
7r(x)=the conditional mean. The interpretation of binary logistic
regression model was used Odd Ratio (OR). OR’s formula was shown
as follows:

OddsRatio = exp® (4)

4. Results
4.1. The composition of HSW in eastern Surabaya

The average of HSW generation rate in eastern Surabaya was
0.33kg each day per capita. Generation rate of HSW in Sukolilo,
Rungkut, and Tenggilis Mejoyo district were 0.39 kg/capita/day,
0.31 kg/capita/day and 0.29 kg/capita/day-respectively. Genera-
tion rate of HSW in Sukolilo district was the highest, and was
followed by Rungkut and Tenggilis Mejoyo district. The compo-
sitions of the HSW in eastern Surabaya were dominated by food
waste (64.18%), plastics (10.79%), paper waste (9.24%) and used dia-
pers (6.97%). The composition of HSW in eastern Surabaya is shown
in Table 2.

Food waste consisted of the discarded raw vegetables, fruit
peels, fruit seeds, expired bread or groceries. Plastics waste con-
sisted of wrapping plastic, medicine bottle, shampoo and liquid
soap bottle, cosmetics container, plastic bag, food packaging, Sty-
rofoam food packaging, and other plastic waste. Paper waste
contained wrapping paper from newspaper or laminated paper,
office paper, milk cartons, paper wax, and other paper waste. Used
diapers contained of baby diapers and sanitary napkins. Garden
waste was from yard trimmings. Glass waste contained of used bot-
tles of perfume, vitamin, tomato ketchup, and medicine. Woods
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Fig. 3. HSW composition in eastern Surabaya, (a) food waste, (b) paper waste, (c) used diapers, (d) glass, and (e) woods.

Table 4
Supporting factors in HSW handling (n = 300).

Table 3
Socio-economic characteristics of the respondents in eastern Surabaya (n = 300).
Socio- Criteria No of Percentage
economic respon- (%)
character- dents
istics
Gender (X;) Male 98 32.7
Female 202 67.3
Age (inyearsold) <35 52 173
(X2) 36-50 90 30
51-65 121 40.3
>65 37 12.3
Educational Uneducated 6 2
background (X3) Elementary School 33 11
Junior High School 26 8.7
Senior High School 102 34
Academy Diploma 16 5.3
University 117 39
Graduation
Family Less than Rp 13 43
Income 500,000 (< US$ 50)
(Xgq)? Rp 500,000-Rp 56 18.7
1,500,000 (US$
50-150)
Rp 1,500,000-Rp 62 20.7
2,500,000 (US$
150-250)
Rp 2,500,000-Rp 36 12
3,500,000 (US$
250-350)
Rp 3,500,000-Rp 43 14.3
5,000,000 (US$
350-500)
Rp 5,000,000-Rp 40 133
7,500,000 (US$
500-750)
Rp 7,500,000-Rp 21 7
10,000,000 (US$
750-1,000)
Up toRp 29 9.7
10,000,000 (>US$
1,000)

3 US$1=Rp 10,000 in 2013.

waste consisted of coconut shell and bamboo packaging. Fig. 3
shows the HSW composition in eastern Surabaya.

4.2. The socio-economic characteristics of the respondents in
eastern Surabaya

The socio-economic characteristics of the households are shown
in Table 3. Of the respondents, 63% were female and 37% were male.
The ages of the respondents ranged from less than 35,36 to 50,51 to
65 and up to 65, which were 17.3%, 30%, 40.3% and 12.3% of respon-
dents, respectively. The educational background of respondents in
university graduation, senior high school and elementary school
were 39%, 34% and 11%, respectively. The family income of the
respondents ranged from Rp500,000 to Rp10,000,000. The largest
percentage of the respondents (20.7%) had a monthly income of

Supporting factors No of respondents Percentage (%)

Level of knowledge about HSW handling and reduction

a. Low level of knowledge 55 183
b. Sufficient knowledge 154 513
c. High level of knowledge 91 30.3
Information obtained from media mass about HSW handling

a. Never 117 39
b. Ever, at least obtained one information 183 61

Received training and educational program
a. Never 150 50
b. Ever, at least received one training 150 50

Existence of EC
a. None 191 63.7
b. One or more person 109 36.3

Existence of WB in their residences
a. Not available 230 76.7
b. Available 70 233

between Rp1,500,000 and Rp2,500,000, and 18.7% of respondents
earned a monthly income of between Rp500,000 and Rp1,500,000.
Only 4.3% had an income less than Rp500,000, and 9.7% had income
higher than Rp10,000,000.

4.3. Supporting factors towards the community participation in
sorting, recycling and composting activities

Table 4 shows the five supporting factors in HSW reduction,
including the respondent’s level of knowledge, information of HSW
handling and reduction gained from mass media, participation
in education and training, the existence of environmental cadre
and the availability of a waste bank. The first supporting factor
was the level of the respondent’s knowledge. The percentage of
the respondent’s knowledge level of “low level of knowledge”,
“sufficient knowledge” and “high level of knowledge” was 18.3%;
51.3%; and 30.3%, respectively. The second supporting factor was
the information from mass media. The percentage of respondents
gaining knowledge of HSW reduction from television, radio, news-
paper, magazines and other media was 61%. In contrast, 39% of
respondents never received information about HSW handling and
reduction. The third supporting factor was the training program
on HSW handling and reduction. The percentage of respondents
obtaining education and training was 50%, which was the same as
those that did not receive training. The fourth supporting factor
was the existence of environmental cadre. Only 36.3% of respon-
dents indicated the availability of environmental cadre and 63.7%
answered that environmental cadre was not available in their
neighborhood. The fifth supporting factor was the existence of a
waste bank in their neighborhood. Only 23.3% of respondents indi-
cated that there was an available waste bank, while 76.7% of the
respondents replied that there was no waste bank.
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Table 5
Description of sorting, recycling and composting HSW activities (n = 300).

Respondent’s activity in sorting, recycling and composting HSW

No of respondents Percentage (%)

Activities of sorting the HSW
a.Implemented
b.Not implemented

Reason for sorting the HSW

a. Self awareness

b. Command from leader of neighborhood association/community association
c. Profit from selling dry HSW use for community needs

d. Increase the family income

e. Others

Reason for not sorting the HSW
a. Laziness

b. No time

c. Do not know the procedure
d. Lack of space

e. Others

Willingness to sort the HSW
a. Willingness
b. No willingness

Recycling the HSW to create unique handcrafted goods
a. Implemented
b. Not implemented

Reason of recycling the HSW to unique handicraft

a. Self awareness

b. Command from leader of neighborhood association/community association
c. Follow friend

d. Others

Reason for not recycling the HSW into unique handcrafted goods
a. Laziness

b. No time

c. Do not know the procedure

d. Others

Willingness to recycle the HSW into unique handcrafted goods
a. Willingness
b. No willingness

Activities of composting the HSW
a. Implemented
b. Not implemented

Reason for composting the HSW

a. Self awareness

b. Command from leader of neighborhood association/community association
c. Follow friend

d. Others

Reason for not composting the HSW
a. Laziness

b. No time

c. Do not know the procedure

d. No space

e. Others

Willingness to compost the HSW
a. Willingness
b. No willingness

143 47.7
157 52.3
74 51.7
35 245
8 5.6
13 9.1
13 9.1
51 32.5
60 382
29 185
8 5.1
9 5.7
98 62.4
59 376
15 5
285 95
8 53.3
5 333
1 6.7
1 6.7
135 474
37 13
91 31.9
22 7.7
121 425
164 57.5
27 9
273 91
334
12 444
3.7
5 18,5
26 9.5
126 462
92 33.7
12 44
17 6.2
138 46
162 54

The respondent’s activity in sorting, creating unique hand-
crafted good from recyclable waste and composting HSW is shown
in Table 5. The sorting activity was performed by 47.7% of respon-
dents, but was not performed by 52.3% of respondents. The primary
reason for sorting was “self-awareness” (51.7%), and the least
popular reason given was “profit for community needs” (5.6%).
On the other hand, the major reasons for not sorting were “no
time” (38.2%) and “laziness” (32.5%). The percentage of respondents
willing to segregate HSW was as high as 62.4%. This percent-
age was higher than that of respondent not willing to sort the
HSW.

The activity of creating of unique handcrafted goods was only
accomplished by 5% of the respondents in eastern Surabaya. The

respondents’ primary reasons for recycling were “self-awareness”
(53.3%) and “command from leader of neighborhood associations
/community associations (33.3%). The reasons given by respon-
dents that did not treat recyclable waste of “laziness”, “do not know
the procedure”, “no time” and “others” were 47.4%, 31.9%, 13%, and
7.7%, respectively. The percentage of respondents’ willingness to
create unique handcrafted goods was 42.5%. This percentage was
lower than that of respondents’ willingness not to recycle the HSW.

Composting was accomplished by only 9% of respondents, while
it was not performed by 91% of respondents. The primary causes
given for not composting HSW were “no time” (46.2%), and “do
not know the procedure” (33.7%). The willingness to compost was
indicated by 46% of respondents.
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Table 6
Results from the binary logistic regression on sorting activity (n=300).
B S.E. Wald df Sig. Exp(B)
Step Age 22.457 3 0.000
64 Age (1) 2.035 0.447 20.689 1 0.000 7.653
Age (2) 0.968 0.420 5.319 1 0.021 2.633
Age (3) 1.113 0.519 4.604 1 0.032 3.042
Level of knowledge 23.078 2 0.000
Level of knowledge (1) 0.768 0.392 3.831 1 0.050 2.155
Level of knowledge (2) 1.943 0.434 20.002 1 0.000 6.981
Environmental cadre(1) 0.588 0.317 3.442 1 0.064 1.800
Waste bank(1) 1.518 0.404 14.093 1 0.000 4.564
Constant —2.766 0.509 29473 1 0.000 0.063

2 Variable (s) entered on step 1: gender, age, educational background, family income, level of knowledge, HSW reduction training, information from mass media,

environmental cadre, and waste bank.

Table 7
Results from the binary logistic regression on creating unique handcrafted goods from recyclable waste activity (n=300).
B S.E. Wald df Sig. Exp(B)
Step Environmental cadre(1) 2.074 1.127 3.386 1 0.066 7.959
87 Waste bank(1) 2.153 0.842 6.542 1 0.011 8.612
Constant -5.682 1.060 28.748 1 0.000 0.003

@ Variable(s) entered on step 1: gender, age, educational background, family income, level of knowledge, waste bank, HSW reduction training, information from mass

media, and environmental cadre.

4.4. The influence of socio-economic characteristics and
supporting factors for HSW reduction

The results of the binary logistic regression on the community
sorting activity are shown in Table 6. Based on the result, the influ-
encing factors for the HSW sorting activity were age of respondent,
the level of knowledge, the presence of an environmental cadre,
and the waste bank availability because the significant values were
0.000; 0.000; 0.064; and 0.000, respectively. The significant val-
ues were less than 0.1 (10%), indicating that the variables highly
influence the sorting activity.

Based on Eq. (2), the logistic regression model on sorting activity
was as follows:

g(x)=-2.766 +2.035age (1) + 0.968 age (2) + 1.113 age (3)
+0.7681evel of knowledge (1) + 1.943 level ofknowledge (2)

+0.588 environmental cadre (1)+ 1.518 waste bank (1)

The probability of sorting HSW by respondent with the age of
36-50 years old was eight times more than it with the age of less
than 35 years old. The probability of sorting HSW by respondent
with the age of 51-65 years old was three times more than it with
the age of less than 35 years old. The probability of sorting HSW by
respondent with the age of more than 65 years old was three times
more than it with the age of less than 35 years old.

The probability of sorting HSW by respondent with level of
knowledge “sufficient knowledge” was two times more than it with
the level of knowledge “low level of knowledge”. Additionally, the
probability of a respondent with the knowledge level indicated
as “high level of knowledge” was seven times more likely to sort
HSW than a respondent with the knowledge level of “low level of
knowledge”.

While the probability of sorting was two times higher when an
environmental cadre was available than when there was no envi-
ronmental cadre. In addition, the probability of sorting was five
times higher when, a waste bank was available than when there
was no waste bank.

The fitted model of sorting activity was used to estimate the
probability on sorting activity. For example, respondent of 40 years
old (=1) with high level of knowledge (=1), there were an envi-

ronmental cadre (=1) and a waste bank in his area (=1). So, the
probability of sorting activity was as follows:

g(x) = —2.766 +2.035(1) + 0.968 (0) + 1.113(0) + 0.768 (0)
+1.943(1)+0.588(1) + 1.518(1)

g(x)=3.318

el3-318]

7(X) = T gargy = 0-965 ~0.97 = 97%

On the other hand, if there were no an environmental cadre (=0)
and a waste bank (=0), the probability of sorting was as follows:
g(x) = —2.766 +2.035(1) +0.968(0) + 1.113(0) + 0.768 (0)

+1.943(1)+0.588(0) + 1.518(0)

g(x)=1.212
el1.212]
T(X)= 1o ez = 0.77 =77%

The estimated logistic probability on respondent’s sorting activ-
ity was 97%, if he was 40 years old with high level of knowledge, and
there were an environmental cadre and a waste bank in his area.
When there were not an environmental cadre and a waste bank,
the estimated logistic probability on respondent’s sorting activity
was 77%.

Table 7 reports the results from the binary logistic regression
on creating unique handcrafted goods from recyclable waste. The
influencing factors for creating unique handcrafted goods from
recyclable waste were the availability of environmental cadre
and waste bank, because the significant values were 0.066 and
0.011, respectively. The significant values are less than 0.1 (10%),
indicating that the variables exert substantial control over the
recycling activity. The socio-economic characteristics had no sig-
nificant influence in the respondent’s activity in creating unique
handcrafted goods from recyclable waste. The supporting factors
influenced the respondent’s activity in creating unique handcrafted
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Table 8
Results from the binary logistic regression on composting activity (n=300).
B
Step Gender(1) 1.079
6% HSW reduction training (1) 1.097
Information from mass media (1) 1.690
Environmental cadre (1) 1.191
Constant -5.872

SE. Wwald df Sig. Exp(B)
0.534 4,081 1 0.043 2.941
0.609 3.249 1 0.071 2.996
0.764 4888 1 0.027 5419
0.504 5.584 1 0.018 3.292
0.980 35.924 1 0.000 0.003

2 Variable(s) entered on step 1: gender, age, educational background, family income, level of knowledge, waste bank, HSW reduction training, information from mass

media, and environmental cadre.

goods fromrecyclable waste, such as the presence of environmental
cadre and waste bank.

Based on Eq.(2), the logistic regression model on recycling activ-
ity was as follows:

g(x) = —5.682 +2.074 environmental cadre(1)
+2.153 waste bank(1)

The probability of creating unique handcrafted goods from recy-
clable waste by respondents with the presence of an environmental
cadre was eight times higher than without an environmental cadre.
In addition, the probability of creating unique handcrafted goods
from recyclable waste by respondents having an available waste
bank was nine times higher than without an available waste bank.

The fitted model of recycling activity was used to estimate the
probability on recycling activity. For example, if there were an envi-
ronmental cadre (=1) and a waste bank in respondent’s area (=1).
So, the probability of creating unique handcrafted goods activity
was as follows:

g(x) = —5.682 +2.074(1) +2.153(1) = —1.455

ol—1.455]

= el 1S - 0.189~0.19 = 19%

(X

On the other hand, if there were no an environmental cadre
(=0) and a waste bank (=0) in respondent’s area, the probability of
creating unique handcrafted goods was as follows:

g(x)=-5.682+2.074(0)+ 2.153(0) = —5.682

ol—5.682]

= o568 - 0.003 =0.3%

T (x

The estimation of probability on respondent’s creating unique
handcrafted goods activity was 19%, if there were an environmental
cadre and a waste bank in respondent’s area. On contrary, if there
were not an environmental cadre and a waste bank, the estimation
of probability on respondent’s creating unique handcrafted goods
activity was 0.3%.

The results from the binary logistic regression on composting
are shown in Table 8. The influencing factors on the composting
activity were gender, HSW reduction training, information from
mass media, and the existence of environmental cadre, because the
significant values were 0.043; 0.071; 0.027; and 0.018, respectively.
The values of significant were less than 0.1 (10%), indicating that the
variables exerted substantial control over the composting activity.

Based on Eq. (2), the logistic regression model on composting
activity was as follows:

g(x) = —5.872+1.079 gender (1)
+1.097 environmental training (1)
+1.680 information from mass media (1)

+1.191 environmental cadre (1)

The probability for a female respondent to compost was three
times higher than that for a male respondent. Additionally, the
probability of composting for respondent who received HSW
reduction training was three times more than that respondent
who never received HSW reduction training. Additionally, the
probability of composting for respondent who received informa-
tion from mass media about 3R was five times higher than that
respondent who never received information from mass media. In
addition, the probability of composting by respondent with avail-
able environmental cadre was three times higher than that without
environmental cadre.

The fitted model of composting activity was used to estimate the
probability on composting activity. For example, if the respondent
is female (=1), and has received HSW reduction training (=1), and
information from mass media (= 1), with the presence of an envi-
ronmental cadre (= 1), then the probability of composting activity
was as follows:

g(x) =—5.872+1.079(1)+1.097(1) + 1.690 (1) + 1.191(1)
- -0.815

ol-0815]

H(X :W:O3O7%031:314

On the other hand, if female respondent (=1) never received
HSW reduction training (=0) and information from mass media
about 3R (=0), and there was not an environmental cadre in her
area (=0), the probability of composting was as follows:

g(x)=-5.872+1.079(1)+1.097(0) + 1690(0) + 1.191 (0)
=—-4.775

ol—4.775]

(X) = Tz = 0-008 = 0.8% ~ 1%

b4

The estimation of probability on respondent’s composting activ-
ity was 31%, if female respondent ever received at least once HSW
reduction training and there were an environmental cadre and a
waste bank in his area. When there were not an environmental
cadre and a waste bank, the estimation of probability on respon-
dent’s composting activity was 1%.

5. Discussion

The results of the study demonstrated that the HSW generation
rate in eastern Surabaya was higher than that in 2006. The per-
centages of plastic and paper were higher than the values in 2006,
in contrast to decomposable waste (food waste and garden waste),
wood, textile, glass, metal and rubber (Trihadiningrum, 2006). Used
diapers contributed 6.97% of the composition; no data about this
contribution were included in previous studies. Similar to some
cities in Asian developing countries, SW composition was domi-
nated by biodegradable organics (ranged from 42% to 80%), and
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recyclable materials such as paper (ranged from 3.6% to 30%), and
plastics (ranged from 2.9% to 19.9%). The composition of recyclable
materials tended to multiply as the result of the changing life style
and the consumption of more packaged products (Dhokhikah and
Trihadiningrum, 2012).

Based on Table 5, the reasons of respondent not sorting HSW
were primary caused by lack of time, laziness, and not knowing the
procedure of sorting HSW. The respondents’ reasons were similar to
previous studies which stated that the barriers to sort were “lack
of time” (Grodzini ska-Jurczak et al., 2003), lack of space to save
recyclables at home and scarcity of local facilities (Alexander et al.,
2009; Hage et al., 2009; Martin et al., 2006; Perry and Williams,
2007; Timlett and Williams, 2008), as well as lack of a collection
service (Grodzini ska-Jurczak et al., 2003).

The reasons of respondent not to recycle HSW in Table 5 were
laziness, not knowing the procedure of recycle, and lack of time.
They were similar to the previous studies which stated that the bar-
riers of recycling were limited of time to do (Alexander et al., 2009;
Grodzini ska-Jurczak et al., 2003; Martin et al., 2006), lack of incen-
tive to recycle (Robinson and Read, 2005; Timlett and Williams,
2008), public attitudes toward recycling activities and their per-
ceptions of the constraints in recycling (Alexander et al., 2009),
assumption of “produce little waste” (Grodzini ska-Jurczak et al.,
2003), apathy towards recycling (Robinson and Read, 2005), lack
of public awareness and participation (Grodzini ska-Jurczak et al.,
2003; Robinson and Read, 2005; Shaw et al.,2007; Singhirunnusorn
et al., 2012), lack of enthusiasm and stimulus (Shaw et al., 2007).

Based on Table 5, the reasons of respondent not to compost were
lack of time, not knowing the procedure of composting, and lazi-
ness. They were similar to previous studies which mentioned that
the constraints of composting are lack of interest and lack of aware-
ness in selling and promotion (Hoornweg et al., 1999; Zurbrugg,
2002). On the other hand, composting was the best answer for
SWM, because it reduced the SW volume, supplied plant nutrients,
and increased the soil quality (Korner et al., 2008; Mbuligwe et al.,
2002).In addition, decentralized composting needs low technology
and budget (Korner et al., 2008). Because of its benefits, composting
is supported by local government, community, private sector and
NGOs.

Table 6 indicated that environmental knowledge had a strong
correlation with environmental behavior (Ramayah et al., 2012;
Troschinetz and Mihelcic, 2009; Yencken et al., 2000) and with
the improvement of the residents’ attitude toward the environ-
ment (Barraza and Walford, 2002; Singhirunnusorn et al., 2012),
and knowledge transfer could improve the SW management
(Valaencia-Vazquez et al., 2014).

Based on Table 6, the predictor variables influencing the sorting
activity were respondent’s age, the level of knowledge, environ-
mental cadre, and waste bank. Sorting activity was influenced by
level of knowledge (Ramayah etal.,2012; Troschinetz and Mihelcic,
2009). Additionally, Table 7 shows that activity of creating unique
handcrafted goods was influenced by environmental cadre and
waste bank.

The existence of a waste bank encourages the community activi-
ties on HSW sorting and recycling (see Tables 6 and 7). Customers of
the waste bank sell recyclable waste that has value, such as paper,
plastic, metal, and glass. The waste bank provides deposit books
to the customers, containing the type, amount and weight of the
recyclable waste. The waste bank sets the price of each type of
SW according to the agreement between the bank and the cus-
tomer. Furthermore, the amount of money saved is obtained from
the price of each type of waste or the number of units multiplied
by the weight of the waste. The amount of money is recorded in
the deposit book. The customers of waste bank take an advantage
of sorting and recycling HSW, because they can gain money from
selling recyclable waste.

The existence of a waste bank in Indonesia is supported by legal
instrument, namely the Regulation of the Minister of Environment
of the Republic of Indonesia No. 13 of 2012. Many waste banks
were established in 2012 after the regulation was released. A waste
bankalso supported the creation of unique handcrafted goods in the
community (Triwardani and Sarmini 2013; Purbasari, 2014), such
as by supporting a training program. The key roles in reduction and
recycling were the public awareness (Hotta and Aoki-Suzuki, 2014),
and knowledge transfer (Valaencia-Vazquez et al., 2014). Training
program can transfer knowledge and technology, and improve the
community’s level of knowledge, and increase their awareness in
HSW reduction. In addition, level of knowledge can change the
awareness to action. Furthermore, the function of waste bank is
not only as a media for selling the recyclable waste, but also as
a media or organization for transferring the knowledge and tech-
nology of HSW reduction and improving the community’s level of
knowledge.

Based on Table 8, gender, HSW reduction training programes,
information from mass media, and environmental cadre influenced
the composting activity. Information plays a key role in changing of
the attitude toward SWM. Information about the environment can
disseminate through mass media or electronic media, and many
citizens can gain information from education and training. Simi-
lar to previous studies that environmental education can support
pro-environmental actions and generate awareness, concern, and
recognition of the effect of citizens’ activity (Hotta and Aoki-Suzuki,
2014; Ramayah et al., 2012; Salequzzaman and Stocker, 2001;
Sukhor et al., 2011). It was stated that the gender role was dom-
inant in 3R implementation in other cities in Indonesia, because
most of the cadres were women (Utami et al., 2008; Wardi, 2011).
Similar to other developing countries, women were the key roles
in HSW reduction in Yala, Thailand (Mongkolnchaiarunya, 2005).

Environmental cadres influence the community participation
on HSW reduction. Environmental cadres transfer knowledge and
technology, guide and motivate the community. Knowledge trans-
fer about HSW reduction improves the community’s level of
knowledge, increases awareness, and changes the awareness into
action pro-environmental.

There are four strategies that can be proposed to support the
community participation on HSW reduction in eastern Surabaya.
The first strategy of reduction HSW at source is to intensify the
HSW reduction training for community and environmental cadres.
The HSW reduction training can transfer information about the
HSW handling, and reduction, and it can improve their knowl-
edge. The participants of training involve all of the community.
The government, private sector, NGOs, institution, and commu-
nity can contribute in training materials, funding, trainer on HSW
reduction training. The second strategy is to intensify the informa-
tion about the HSW handling, reduction and recycling through the
mass media and campaign. The third strategy is to multiply the
number of environmental cadres as motivators and guides to the
community in the HSW reduction. Environmental cadres are not
only from residents outside the region but also from local residents
and local community leaders. The fourth strategy is to multiply the
existence of waste bank and its functions. The waste bank functions
are as a bank accepting recyclable waste from community as cus-
tomer, and as an organization improving the community through
environmental campaign and trainings.

6. Conclusion

The average of HSW generation rate in eastern Surabaya was
0.33 kg/capita/day, and the HSW composition in eastern Surabaya
was dominated by food waste (64.19%), followed by plastics
(10.79%), paper (9.24%) and used diapers (6.97%). The socio-
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economic characteristics of respondents had less influence than
supporting factors in sorting HSW, creating unique handcrafted
goods from recyclable waste, and composting. In order to improve
the community activity in 3R, the collaboration between the gov-
ernment and community, private sector, and NGOs have to be
conducted. Four strategies to achieve the goal of community par-
ticipation in HSW reduction are to intensify the HSW reduction
training for community and environmental cadres; to increase the
information through mass media and campaign about the HSW
handling and reduction; to multiply the number of environmental
cadres from community and the local leaders; and to increase the
number of waste bank and their functions (as bank which accept the
recyclable waste; and an organization for environmental campaign
and trainings).
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