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Abstract: Solid Waste Management (SWM) is a critical issue in Kota Bharu, a compacted city in east coast of
West Malaysia. The amalgamation of dwindling fmancial resources and population growth results in
mcompetency n controlling and handling excessive solid waste generation, giving rise to adverse effects on
environment and public health. This study was attempted to evaluate acceptance of the communities towards
introducing Integrated Solid Waste Management (ISWM) to alleviate the drawbacks of current solid
waste management. Single-bounded Dichotomous Contingent Valuation Method (DC-CVM) was conducted
to estimate communities’ Willingness to Pay (WTP). Primary data obtained through personal interview were
analyzed using a logit model. The model estimation shows age, income and occupation are significantly
mnfluential in determining the commumties’ willingness to pay. The monetary figure derived from the model
shows the willingness to pay value of RM 13.91 (JSD 4.40) per month. The consciousness of environmental
degradation due to current solid waste management drives the communities to yearn for improvement
mitiatives. The study suggests that intervention by authority to mtroduce integrated solid waste management
is required.
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INTRODUCTION

In developing countries, generally, the unbefitting
solid waste management was mainly due to msufficient
land resources for waste disposal and the identification
of an appropriate solid waste management program
(Jin et al., 2006). In Malaysia, specifically, the downside
of excessively generated solid waste was the results of
mcompetency of solid waste management services due to
weaknesses n the mstitutional, financial and technical
aspects (Othman, 2002).

Expanding economic activities and growing
population are generating excessive solid waste. This
issue is common in the main cities of Malaysia, including
Kota Bharu, the capital city of Kelantan state. Kota Bharu
15 the most crowded area among the main cities n east
coast of West Malaysia with a population density of
1,264 Jan? due to urbanization rate of 2.4% in a decade
(Department of Statistics Malaysia, 2010). It 15 estunated
that the solid waste generation was about 320 tonnes per
day mn 2010 and increased of 119% from 146 tonnes per
day 1 2006 (Periathamby et al., 2009).

The Federal government of Malaysia has introduced
privatization policy of SWM in 1998 to reassign the
responsibility of SWM from local authorities to
concessionaires. However, the state government of
Kelantan declined the privatization policy, repudiating
SWM services by the concessionaires. Thus, service of
SWM in Kelantan state is maintained by local authorities.
Kota Bharu Municipal Council (KBMC) is responsible for
handling of SWM in Kota Bharu which oversees
115.64 km’ square of the vicinities around Kota Bharu.
SWM in Kota Bharu is enforced according to Tocal
Govermment Act 1976 and also 1s legislated by By-laws
for Waste Collection and Disposal. The acts serve as
rules and enforcement to KBMC in implementation of
SWM (Manaf et al., 2009).

Conventional SWM 1s practiced m Kota Bharu
encompassing almost all the functional elements in a
typical SWM starting from waste generation, waste
storage, collection, transportation untl disposal
(Tchobanoglous et al, 1993). KBMC has customary
routines to manage controlled solid waste (definition as
stpulated 1 part 1, Section 2, Act 672), including
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household waste, commercial waste, nstitution waste,
industrial waste and construction waste. The
responsibility of KBMC in SWM comprised of providing
stationary waste storage container at waste collection
site, collecting the solid waste approximately 3 times a
week and waste transportation to the dumpsite for waste
disposal. Compactor vehicles are used to collect the
waste. Solid waste is immediately transported to a
dumpsite which it is located in Beris Lalang at Bachok
(Tdris et al., 2004).

Similar to other developing countries, the aspects of
ineffectiveness of SWM in Kota Bharu are very much
identical. The flaws in current SWM like placement of
solid waste on the ground, leachate and emission dust
and gases cause drawbacks to the enviromment,
health and dumpsite’s lifespan (Kumar et al, 2009,
Agamuthu et al., 2007; Rushton, 2003). These flaws are
the catalysts of environmental hazards, leading to
environmental and health effects.

Kota Bharu is gradually facing peril impacts due to
SWM, causing communities’ discontentment. Piles of
uncollected solid waste and insanitary waste disposal
promote breeding of pests. As a result, cases of vector
borne diseases (e.g., Malaria, Dengue and Leptospirosis)
are escalating. The contamination of ground and surface
water 18 also mntensifying, particularly in the dumpsite due
to indiscriminate waste disposal. Excessive solid waste
generation and unsystematic use of dumpsite shortens its
life span, causing tight spot to KBMC to find for the
substitute at given inadequate funds. Subsequently,
financial 1ssue becomes the barrier of improvement
intended in SWM (Tsa et al., 2005).

ISWM 18 a new established policy in SWM that
practices 3R’s (reduce, reuse, recycle) together with
landfilling and incineration as waste disposal method. The
3R’s practices are emploved prior to waste disposal as a
means of waste reduction strategy. Hence, the volume of
solid waste disposed is reduced amplifying positive
environmental impacts (Bagchi, 2004). Smce ISWM 1s a
new approach for most developing countries, hence
China, India and Lesotho were chosen for pilot tests.
Positive responses were shown indicating acceptances of
ISWM by localities (UNEP, 2009). With respect to that,
implementation of ISWM in Kota Bharu, Kelantan is an
apt option as to face uphill challenges to properly manage
the solid waste. The efforts to reduce the final solid waste
volume will literally solve the environmental problems that
arise due to excessive waste generation. Alternatively, the
concept of 3R’s aids to generate sufficient funds for
SWM as the recovered solid waste could be utilized to
generate reverie to fund SWM (UNEP, 2009). This study

therefore was attempted to evaluate acceptance of the
commurnities towards mtroducing Integrated Solid Waste
Management (ISWM) to alleviate the drawbacks of
current SWM.

MATERIALS AND METHODS

The contingent valuation of introducing ISWM:
Dichotomous choice contingent valuation method
(DC-CVM) was employed in this study to estimate the
communities” WTP towards introducing ISWM in Kota
Bharu, Kelantan. The study was carried out covering five
vicimities under management of KBMC. These areas
include Kota Bharu city, Kubang Keran, Pengkalan
Chepa, Wakaf Che Yeh and Pantai Cahaya Bulan. The
employment of DC-CVM 1n this study required data
collecion process through questionnaire survey in
duration of August 2011 to October 2011. The mitial
development of the DC-CVM method m tlus study
commenced with the focus group discussion among the
officials from Department of Municipal and Health
Services and local community representatives to assist in
explaining the problem setting of SWM in Kota Bharu.
The outcome from the focus group was utilized in
questionnaire design. A good contingent valuation
scenario 1s crucial m CVM study as it helps the
respondents to make an informed decision. However, the
information m the scenario should not overwhelm the
decisions made by the respondents (Carson and
Hanemann, 2005). The aspects included in the CVM
scenario were the problems m current SWM practices and
their implications towards the environment and also
pertinent aspects of improvement in ISWM. In this study,
the payment velicle was defined as annual assessment
payment which is a payment obliged to the communities
to cover the costs of services provided by KBMC,
including SWM. Therefore, increment in the assessment
rate 18 necessary to provide services of ISWM. In this
study, the payment was calculated for monthly basis.

The elicitation method selected for this CVM study
was single bounded, dichotomous choice. In this format,
each respondent was presented with contingent valuation
scenario that offers future government policy. The
respondent was told that the government will impose the
stated cost for the policy execution. A random assigned
price was offered and response regarding WTP for this
amount was recorded (Cameron and Huppert, 1991).
Therefore, in this study the respondents were asked
about their WTP for the given price to implement TSWM
in Kota Bharu. They have to choose either “Yes™ or “No”
answer.
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Questionnaire design: The questionnaire was designed
mto four sections. The first section of the questionnaire
covered the general questions regarding the respondents’
awareness about environmental problems in Malaysia and
their general knowledge about SWM. The second section
was the most vital part covering contingent valuation
scenario and dichotomous choice question regarding the
respondents’ WTP. The scenario signified problems
encountered n current SWM in Kota Bharu which it was
related to excessive waste generation and inability of local
authority to provide sufficient funds to accommodate
satisfactory services for SWM. The implications of these
problems elaborated as the
environmental and health problems in Kota Bharu.

The need for new policy in SWM was signified with
the mtroduction of ISWM which the commumities” WTP
need to be assessed. This scenario was followed by the

were escalation of

dichotomous choice question. In this question, bid offer
was stated as “If the assessment is increased with the aim
to infroduce integrated solid waste management in RM X.
Are you willing to pay for it?”. Two answer choices were
offered, either “Yes” or “No”. From the pretest results,
four bidding prices were selected for RM X, including RM
5(USD 1.58), RM 10 (USD 3.16), RM 15 (USD 4.75) and
RM 20 (USD 6.33). Each bid price was randomly assigned
m 75 set of questionnaires prior admmistration. Section
three covered questions on attitude and perception
towards introducing ISWM, current SWM problems
associated in current SWM in multiple choices and Likert
scale format. The last section of questionnawe was
designed to attam information regarding the respondents’
socioeconomic background.

The registered number of households in Kota Bharu
was 64,515 m 2010. Hence, 300 households were selected
as respondents to represent the population. The five
vicinities in sampling area were given equal number of
respondents which 60 respondents each giving the total
amount of 300 respondents. The sampling of the
households in vicinity was conducted via stratified
sampling. The households stratified
according to the key of stratification variable “types of

random were
residential area” that represent their standard of
living-high income residential area, medium mncome
residential area and low income residential area. Prior to
the selection of the household for survey purpose, the
residential areas that receive services of SWM by KBMC
were inspected to determine the characteristics of the
residents. Proportionate number of households was used
for each stratum in order to ensure its representativeness
to the whole population

Willingness to pay estimation: There are three
approaches developed to estimate WP from DC-CV data,
initiated by Bishop and Heberlein (1979), followed by
Hanemann (1984) and the latter was Cameron (1988) (cited
in Santos, 1998, pp 83-91). Most of the literatures
employed the Cameron’s approach due to its feasibility
compared to former approaches. Cameron’s approach
directly specified a valuation function by proposition of
censored logistic regression. This regression 1s
advantageous in a way that it enables estimation of
regression equation straightforward from DC-CV data
and it’s tolerance towards unavailability of continuous
information  regarding the  dependant
(Santos, 1998; Kaffashi ef al., 2011).

The censored regression in Cameron’s approach is

variable

relying on three assumptions that: (1) binary response
variable I;is related to the independent variable WTP,, (2)
WP, is generated by a model WTP;= X;P + v, where, p;
are 11d logistic random variables with zero mean and k
dispersion parameter and (3) availability of observations
on offered bid t,, plus all explanatory variables X, When
these assumptions are satisfied, the probability of a “yes”
answer 1s:

Pr(L;=1)=Pr{WTP, =) =Pr(3{,p + ;= 1t;)
= Pr(p; = t-X, )
= Pripy/k = (4-X; Pk}
= PriZ, = (t-X,Byk} (1)

where, 7; 1s a standard logistic random variable with zero
mean value and dispersion parameter equals to one.
Hence, the log-likelihood function for the observed data
is:

log L = B{-I, log {1+exp[(t;-X;Pykli+(1-I)
log {exp[(t-X; Pyk] /(1+exp[(t,- X; Brk] 2)

Then, WTP can be calculated by utilizing this formula
according to Cameron’s approach:

WTP = (B/B.) + (BP0 X+ (BB X, (3)
where, [, 1s the constant, [, 1s the coefficient for the bid
price variable, P, is the coefficient for independent
variable X, and P ,is the coefficient for independent
variable X, (Santos, 1998; Kaffashi et al., 2011). The
interpretation of the formula for calculation of WTP 1s:

Mean WTP = [ fconstant+Bage < AGE+Poccupationx
OCCUPATION +Pincome<INCOME] /Bbid  (4)
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Statistical collected data from
questionnaire survey were scrutinized for incorporated
analyses i which to include descriptive and economic
valuation analyses. The descriptive analysis summarized
socioeconomic profiles of the respondents and also their
responses for perception, attitude and WTP. The results
from the analysis were m terms of frequency, mean and
standard deviation. Economic valuation analysis was
imperative for WTP estimation. The responses for ISWM
bid offers were analyzed into LIMDEP 4.0 for WTP

determination of  associated

analysis: The

estimation  and
socioeconomic factors affecting WTP.

RESULTS

Respondents’ socioeconomic profile: The background of
the respondents is presented in Table 1. The average age
was 36.28 years old and male respondents comprised 50%.
Majority (43.7%) was university graduates and the rest
were college graduates (17%), held certificates from
secondary school (33.7%), primary school (3.7%) and also
never been to school (2%). In terms of the household size,
the average number of household was 5 persons. The
average household income was about RM 3133.87.
Occupation of the respondents varied from government
servants (30%), private sector employees (25%), retired
(4.3%) to self-employed (22%). Meanwhile 11% of them
were housewives and 7.7% were unemployed. About
74.3% of the respondents live in urban areas.

Respondents” perceptions: The respondents’ perceptions
results 18 presented in Table 2. Majority of the
respondents (66.7%) disagreed that the current SWM is
efficiently managed. It 1s followed with their agreement
that SWM in Kota Bharu does not practice solid waste
recycling and reusing with the percentage of 72 and 73.3
subsequently. The respondents agreed that current SWM
are causing environmental problems (70.4%) and health
problems (72%). Majority of the respondents (84%) also
perceived that the quality of SWM 1s not par with other
state and 79.7% are not satisfied with overall SWM.

Estimation of mean willingness to pay: Out of 300
respondents surveyed, 55% of them gave positive
responds to show their conformity to pay for ISWM. The
frequency of responses to bidding prices is shown in
Table 3. The responses mdicated that the percentage who
said “yes” declined as the bid price increased.

The estimation of mean Willingness-to-pay (WTP)
was initiated with regression of bivariate logit model. The
logit model meluded probability of “YES” responses for
WTP as dependant variable and the offered bid amounts

Table 1: Sociveconomic profile of the respondents

Frequency

Variable No. %% Mean kD)
Age (vear) 36.28 12.389
Gender 0.501

Male 150 50.0

Fernale 150 50.0
Educational level 3.97 1.050

Never been to school 6 2.0

Primary school 11 37

Secondary school 101 33.7

College/matriculation 51 17.0

University 131 43.7
Household size 5.42 2.203
Household income (RM) 3133.87  2322.146

Below RM 1000 23 7.7

RM 1000-RM 2999 142 47.3

RM 3000-RM 4999 85 283

RM 5000-RM 6999 23 7.7

Above RM 7000 27 9
Occupation 1.666

Government servant 90 30.0

Private sector 75 25.0

Retired 13 4.3

Self-employed 66 22.0

Housewife 33 11.0

Unemploved 23 7.7
Residential area

Urban 223 4.3

Rural 77 25.7
Table 2: Results of respondents’ perceptions

Percentage

Perceptions Agree Not agree Total
SWM is handled efficiently 333 66.7 100
SWM practices recycling 28.0 72.0 100
SWM promotes reusing of solid waste 26.7 733 100
SWM does not cause environmental problems 29.6 70.4 100
SWM does not cause health problems 28.0 72.0 100
Quality of WM is equivalent to WM in 16.0 84.0 100
other states in Malaysia
Satisfaction with overall SWM 203 79.7 100

Table 3: The frequency of responses towards bidding prices

WTP
BID (RM) Yes No Total
5 67 8 75
10 54 21 75
15 31 44 75
20 13 62 75
Total 165 135 300

and selected demographic variables as explanatory
variables (Table 4). The bid price offered (X,) for ISWM
implementation showed an inverse relationship with
“YES” responses for WTP. This relationship was
statistically significant at 1% level. The second variable,
age (X;) showed negative coefficient value with 10%
significant level. The third explanatory variable,
occupation (X;) was categorized into dummy variables
where employed = 1 and unemployed = 0. Positive sign on
the coefficient mdicated that it has positive relationship
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Table 4: Willingness to pay model

Variable B Sig
Constant (Xg) 2.544 0.000%%#
Bid (X;) -0.298 0.000%%#
Age (Xy) -0.025 0.061*
Occupation (X3)

(1: emploved; 0: otherwise) 0.854 0,000+ #
INCOME (X.) 0.00065 0.000%#*
-2 Log likelihood : 251141
Cox and Snell R Square : 0417
Nagelkerke R Square : 0.558
Mean WTP : RM 13.91

##+Qignificant at 1, **35 and *109%6 level

with “YES” responses to WTP and was lughly significant
with 1% level. Income (X,) showed positive relationship
with WTP with 1% significant level. From the regressed
model, the value for mean WTP was computed based on
Cameron’s approach as showed in (4). From the model,
mean WTP calculated for ISWM was RM 13.91 (USD 4.40)
per household for monthly assessment payment.

DISCUSSION

In general, current SWM in Kota Bharu is madequate
to accommodate the communities’ needs for efficient
service. The core of this predicament 1s due to lack of
parallel between SWM and augmentation of solid waste
generation. When waste reduction practice 1s crucial
nowadays, unavailability of reuse and recycle initiatives
aggravate quality of SWM. This situation in Kota Bharu
represents recycling dilemma in developing countries.
Recyeling initiatives are commonly hindered to succeed
in developing countries due to madequate mfrastructure,
poor management and lack of public education by
government (Agamuthu et al., 2007). Hence, unavailability
of waste reduction mitiatives canmot circumnvent the
occurrence of environmental and health effects as well as
the chances of landfill life-span prolongation.

The results from CVM study show the respondents’
acceptances towards ISWM mmplementation. Estimation
of the logit model with sociceconomic explanatory
variables shows comparable results with previous studies.
Fistly, the result shows an indication of decrement in
WTP due to inclination of bid offers. This result is
supported by smmilar outcomes m CVM studies by
Abou-Ali (2003) and Nuva et al. (2009). The reluctance for
WTP 18 due to reduction in the respondents” utility for the
requirement to pay higher prices. Second, the finding of
inverse relationship between age and WTP in this study
15 supported well by CVM study for SWM m Nigeria
(Rahji and Oloruntoba, 2009). The results concur to show
that the tendency to pay was higher in younger people.

The greater WTP in younger people may be subjected to
the influence of environmental and health awareness, that
are extensively exposed in academic institutions rather
than in old days. Third, positive coefficient of mcome
suggests that higher income influences the tendency for
WTP. Sufficient income leads one to have mclination to
pay due to ample financial resources. This result 1s
supported by WTP literatures which have stated that
imncome has a positive effect on WTP (Afroz and
Masud, 2010; Jin et al, 2006, Basl et al., 2006). In
economic theory, meome 18 findamental in leading one’s
WTP which the consistency between the theory and
average income of the communities can be seen. Income
of =RM 3000 (:USD 949.29) is considered of middle
income where it represents the communities in Kota
Bharu. Scarce financial resource can be a hindrance to
those with middle income. However, without splurging in
other expenses; it gives them higher WTP for more
convenient [ISWM services. Fourth, employment status 1s
influential in determining WTP. The respondents with
occupation have tendencies to pay for ISWM due to
stable earning; hence it leads to higher WTP.

Individual’s WTP amount of RM 13.91 per month
(USD 4.40 per month) is rather costly when it is compared
to the average income at RM 3133.87 (USD 985.49). At
given amount, anmial WTP for ISWM would be RM
166.92 (USD 52.49). High WTP gives an indication that the
communities are willing to make trade off m spending their
income for ISWM implementation. Nonetheless, this
result 1s still in the range of WTP values obtamned in
previous CVM studies in Malaysia. Murad et al. (2007)
employed CVM in studying WTP of the poor for
improved solid waste collection and disposal services.
The results from the study showed the respondents are
willing to pay RM 13 (IUSD 4.11) per household. The
research by Afroz and Masud, (2010) showed RM 22
(USD 6.96) per month for WTP for improved solid waste
collection system n Kuala Lumpur. Meanwhile, CVM
study by Othman (2002) for improvement in SWM in
Kajang and Seremban mumcipalities showed the WTP
amount of RM 30 (USD 9.49) per month.

From the estimated mean WTP value, it gives WTP
cumulative value of RM 897 403 (USD 284,010.77) by
multiplying the mean WTP (with number of households in
Kota Bharu at 64,515 WTP cumulative value represents
increment in monthly assessment payment. Hence, for an
annual basis, the assessment mcrement paid by the
communities would be at RM 10, 768, 834 (USD
3,408,905.31) a year. When it is compared to current
assessment payment which it 13 amounted up to RM
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18 million (USD 5,696,912.88) a year, approximately the
WTP cumulative value adds 60% to assessment payment.
Here in therefore, in a year KBMC 18 generating almost
RM 29 million (USD 9,177,958.07) for assessment
collection. The benefits from accruing earning by KBMC
are not limited for ISWM purpose but also for
enhancement in providing public services to the
commurties.

Stated by Kumar et al (2009), akin to other
developing regions, KBMC is spending half of the
assessment collection for SWM operation. Therefore, it
gives the amount of RM 14.5 million (USD 4,588.972.34)
available for SWM operation The increment in
assessment collection offers adequate fund for ISWM
inplementation. Additional costs are necessary for mitial
development in ISWM. The requirements of recovering
the solid waste and sanitary disposal in ISWM need
ample of funding. Adequate funding are crucial for
provision of facilities like waste segregation bin, sufficient
congregated solid waste container and construction of
sanitary landfill. Although the initial implementation is
rather costly, however for long term benefit, the recovered
solid waste could be utilized to generate revenue to fund
ISWM.

CONCLUSION

SWM 1s a critical 1ssue in most developing countries
due to the dwindling financial resources and population
growth. The parts that are affected most by this issue are
the environment and public health. Here in therefore, this
study attempts to determine an efficient SWM alternative
to alleviate the drawbacks of inefficient SWM in Kota
Bharu, Kelantan. The results from tlus study are attached
to the employment of CVM to estimate the WTP among
the commumties to introduce ISWM in Kota Bharu.
ISWM is an integrated approach in SWM that promotes
stability between waste reduction and cost-effectiveness.
On average the communities in Kota Bharu are willing to
pay RM 13.91 (USD 4.40) per month for implementation of
ISWM. Encouraging results from CVM study can be
recognized as a benchmark for KBMC in introducing new
policy mn SWM. In aspect of the communities’ point of
view, their acceptances and affordability have been
assessed. The policy makers need to initiate strategies for
ISWM establishment which the collaboration with the
commuities 1s required. Proposal for SWM policy needs
to be comprehensive, mtegrated and incentive-compatible
to stimulate the communities” co-operations in 3R’s
initiatives. Efforts for ISWM establishment can be
scrutinized by referring to successful SWM policies in
Asian countries such as Japan and Singapore.
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