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This study is aimed at estimating economic value of municipal solid waste
(MSW) reduction program in the Mekong Delta by employing the
willingness-to-accept (WTA) approach. This research will address two
important issues in current growing literature about MSW management.
First, this is the first research to evaluate economic value of the MSW
reduction program in Mekong Delta. The second major contribution is the
approach employed - supply curve through the WTA. This program
requires community participation and provision incentives to them,
therefore the requirement of public acceptance through WTA is estimated.
Findings reveal that people are willing to accept an average of 30,000
VND/month for the MSW reduction program. Assume that household's
MSW management fee subsidy policy is canceled, and the household is
facing a full fee for the MSW collection (about 150,000 VND/month), they
are willing to classify MSW at source to get a reduction of 30,000 VND or
they are willing to accept a fee of 120,000 VND/month. In addition, it is
interesting that more than 70 percent of people are willing to participate
in this program. The determinants of WTA identified include the type of
MSW at the source, education level, type of urban areas. This research
then proposes that MSW management implementation policy should be
focused on motivating households and improving people's perception of
MSW. In case of government budget deficit, community participation
would be more appropriate to manage MSW.

1. INTRODUCTION

(especially in the Mekong Delta [MD]), as well as
rapid industrial development. The service sector of

During the period 2009 to 2019, the Vietnamese
urban population has increased 2.64% per year, this
level is more than twice the average annual
population growth rate of Vietnam and six times
higher than the average population growth rate in
rural areas (General Statistics Office of Viet Nam
2020). The increase in urban population is mainly
due to the high migration flow from rural to urban
areas. This is caused by the low and unstable income
of people in rural areas, the effects of climate change
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urban areas, especially in 6 major cities/provinces,
has created an uneven distribution among regions
(General Statistics Office of Viet Nam, 2020).
Therefore, it results in pressure on all aspects of the
urban area in particular and the environment in
general. In addition, the rapid population growth has
depleted natural resources such as water, energy,
and raw materials to meet production and
consumption demand. Accordingly, the amount of



Can Tho University Journal of Science

municipal solid waste (MSW) rapidly increases in
urban areas, especially household solid waste. MSW
in urban areas accounts for more than 50% of the
total MSW volume of the country, increasing from
32,000 tons/day in 2014 to 35,624 tons/day in 2019
(Ministry of Natural Resources and Environment,
2015; 2019).

In Vietnam, the management of MSW still has many
shortcomings including management qualifications,
infrastructure capacity and financial capacity.
Besides, the rate of MSW collection is not only high
and classified at source, but also treatment
technology is low. Therefore, MSW has created a lot
of pressure on the environment and public health.
Hence, the consolidation and completion of the
MSW management system are very necessary.
However, when this system runs better, the fee for
MSW management service will be higher than the
current one, which is inevitable. To determine this
new fee, most studies estimated people’s willingness
to pay for improved MSW management services.
For example, some (of them) include Alta and
Deshaz (1996), Yusuf et al (2007), Chuen-Khee and
Othman (2010), Niringiye and O Mortor (2010),
Ojok et al. (2012) and Yuan and Yabe (2015)
searched ways to improve solid waste management
in Pakistan, Nigeria, Malaysia, Uganda and China,
respectively.

With the growing literature on the MSW topic and
resulting policy implication, several localities have
implemented a program to classify MSW at the
source. In addition, classifying waste at the source
also contributes to creating raw materials for
recycling activities, reducing the amount of MSW
buried in landfills while the area sources for landfills
are limited. The classification of MSW at source
plays a decisive role and affects the entire solid
waste management system. However, only some
studies (Karousakis & Birol, 2008; Victor et al.,
2013; Laurent et al., 2013; Czajkowski et al., 2014)
have examined the classification of MSW at source
and there are still very few studies on the willingness
to compensate for household MSW classification as
it is inconvenient for households because it requires
space, time and effort. The source generation
requires community involvement or public
acceptance measured by willingness to accept or the
obligation to separate waste. As a result, it is
necessary to identify the willingness to accept
(WTA) that compensates for household MSW
segregation at the source in MD. Based on research
findings, WTA is measured to identify the optimum
price of separated waste in order to improve
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program performance and also increase households'
acceptance of this.

2. LITERATURE REVIEW AND
METHODOLOGY

2.1. General information of MSW classification
program at the source in Vietham and MD

Decree 38 on waste and scrap management issued
by the Prime Minister on 24 January 2015 stipulates
that waste classification means separating the waste
into categories or groups that are proceeded by
different management. MSW is classified at source
following management purposes and processed into
the following groups: (i) biodegradable organic
(leaves, vegetables, fruits, animals); (ii) reusable
and recyclable (paper, plastic, metal, rubber, nylon,
glass) and (iii) the other unclassified small items.
The classification of MSW must be complied by
households according to regulations, ensuring
favorable requirements for collection,
transportation, and treatment. MSW which is
classified at source can also be according to the
above groups or groups according to criteria suitable
to specific natural, socio-economic conditions of
each locality. For example, according to Can Tho
City Department of Construction (2018), MSW is
categorized into three groups namely (i) burnable
group; (ii) non-burnable group, and (iii) the
hazardous group to ensure the favorable
requirements for the disposal of solid waste
according to incineration methods. Meanwhile, Ben
Tre province has also piloted source separation for
the scrap, the organic part, and the rest (Ben Tre
Provincial People's Committee, 2019).

The purpose of waste classification at source is to
separate high recyclable waste at the household
level, especially organic components with a high
proportion of biodegradable (60 - 80%) to create a
"clean" organic source for high-quality composting.
In addition, classifying waste at the source also
contributes to creating raw materials for recycling
activities, reducing the amount of MSW buried in
landfills when the volume of MSW is increasing,
while the area for landfill is limited. The
classification of MSW at source plays a decisive
role and affects the entire solid waste management
system. So far, many localities across the country
have also piloted programs to classify MSW at
source such as Hanoi and Ho Chi Minh City (since
2007 and 1999), Bac Ninh (2014), Lao Cai (2016),
Binh Duong (2017). In Can Tho city, this program
has been implemented in 4 districts (Ninh Kieu,
Binh Thuy, Cai Rang, and Thoi Lai) from
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September 2017. Several provincial reports have
indicated that a part of people has understood and
classified successfully. The current solid waste
quality is eligible to be put into the treatment plants
though there is still a small amount of incinerable in
solid waste such as glass bottles, honeycomb
charcoal, mini gas cylinders.

2.2. Literature review on willingness to pay and
willingness to accept

Methods employed for non-market valuation
include direct (or expression of preference) and
indirect (or expression of preference) approaches
(Pearce and Moran, 2013). The stochastic method is
the most commonly used revealed preference
method to estimate the monetary value of non-
market goods through the use of hypothetical
scenarios presented to respondents (Chien et al,
2005; Dupraz et al., 2003; Cooper et al., 2002;
Cummings et al., 1995). Contingent valuation
methodology (CVM) is often based on the use of
maximum willingness to pay (WTP) to value the
environmental quality improvement, property
ownership, or non-market benefits (Mitchell and
Carson, 2013; Kling et al., 2012; Wossink and
Swinton, 2007; Hanley et al., 2003; Arrow et al.,
1993). However, CVM can also be used to quantify
the monetary value of minimum willingness to
accept (WTA) to compensate individuals for
environmental losses or to provide non-visual goods
or benefits in situations where the definition of the
good of interest is well defined (Small et al., 2017;
Arrow et al., 1993; Del Saz-Salazar et al., 2009).
Nevertheless, the CVM has been criticized for
several perceived weaknesses that include, among
others, the failure of respondents to incorporate their
budgets in valuation decisions, embedding effect,
and overestimation of values that might undermine
the credibility of derived monetary estimates
(Hausman, 2012, Diamond & Hausman, 1994).
Thus, various studies have called for the need to
validate CVM by examining its consistency with
economic theory (Haab & McConnell, 2002,
Carlsson & Martinisson, 2001).
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WTP is usually linked to a desirable change, and
WTA compensation is associated with a negative
change (Peterson, 2003). As Nguyen et al. (2021)
suggested (Fig. 1) while using WTP, one needs to
be explicit about what he or she is paying for, and
one needs to be explicit about what she is being
compensated for when using WTA. Every situation
could result in mixed losses and gains, leading one
to measure WTA for losers and WTP for gainers,
using the WTP or WTA terminology. In Vietnam,
when doing source-separation MSW at the
household level, this activity is good (U°<U%), then
the compensating welfare measure is WTA. In this
case, households' participation in MSW
management in the form of waste separation and
recycling, or should be addressed toward the ‘waste
as income generator’ at the household level
(Singhirunnusorn et al.,, 2012). However, this
program will only be successful if the residents
support this or are willing to accept this program. In
other words, community acceptance can be reflected
by the WTA. In fact, based on the literature review,
considered the at-source separation program is
offered by government. Therefore, state reference of
households was based on the reduction of a loss as
households accept loss through WTA. It is the fact
that they have to sacrifice time and other
opportunities to classify waste. On the other hand,
when considering this as a gain or as an
environmental gain, then WTP is the right measure.
Future studies should also be looking at this aspect
in order to point this out to validate each other and
also fulfill policy implications from these results. In
this case, people’s willingness to accept economic
sacrifices to separate waste in terms of time-
consuming and other income opportunities instead
of separating waste. There are community initiatives
conducting waste separation, however, in the case of
Vietnam, income is their incentive instead of
environmental  pollution  reduction,  public
participation in separation activities is very low
(Can Tho City Department of Construction, 2018).
Therefore, in order to measure any effect of
government programs, public acceptance in
environments through at-source waste separation
via WTA is necessary.
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Fig. 1. Valuations of positive and negative changes relative to a reference state (R)

Source: Adapted from Nguyen et al. (2021)

The CVM method is based on the utility theory of
Luce (1959) and McFadden (1973). Accordingly,
the indirect utility function of households from
implementing MSW classification to contribute to
improving MSW management service has the
following form:

V(P, g, M, ¢) (1)

Where: P is the price vector, g is the value of the
quantity of the public good, M is income and ¢ is the
random error. For simplicity, we can remove the
price vector from the indirect utility function and
assume that the change in environmental goods is at
the expense of households to perform MSW
classification. Accordingly, when classifying MSW
at source, the utility of a household has:

V(, M+t €)>V(q, M, g) (2)

In the CV scenario, the bid or cost of the program is
suggested as tx. The probability that the household
chooses to answer "Yes" with the bid t, is:
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Pr[Yes] = PriV(g, M + t, 1) > V(q, M, €0)] (3)

Assume that the utility function is linear and
separability:

V(qiv M) + & (4)

Then, it is possible to write the probability formula
(3) for the option “Yes” as:

Pr[Yes] = Pr[v(qi, M + t,) - v(Qo, M)+ &1 - g9 >0]
)

The household will select “Yes” when the total
utility changes, AU = v(qo, M + ty,) - v(qi , M), plus
the difference in error, | = €1 - &, is greater than 0.
The probability is:

Pr[Yes] = Pr[n>-AU] (6)
Based on the theory of probability, we have:
Pr[Yes] = Pr[n >-AU] =1-F, (- AU) (7
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Where F, is the cumulative probability function
(CDF) of n. If f(x) has a symmetrical distribution,
then F(x) =1 - F(-x)

If we assume that n has a symmetrical distribution,
we can write:

Pr[Yes] = F, (AU (8)
The cumulative probability function (CDF)
describes  the  probability that arandom

variable X with a given probability distribution will
be found at a value less than or equal to X. The
probability density function (PDF) indicates the
probability of the observation of a particular value
of AU. The relationship between these two functions
isgivenby F, (AU) = f_AZf(x)dx, where f (x) is the
PDF. Thus the probability of an eigenvalue of AU is
also the area under the PDF curve.

The model is estimated by maximum likelihood. If

I represents the answer of the second observation k,

with Iy = 1:

Pr[Yes] = Pr[lk=1] = Pr[nx < AUl =F, (AUy) (9)

with Iy = 0:
Pr[No] = Pr[lk=0] =1 - Pr[nk < AU]

1-F, (AU

Then for each observation: B.(I},) =

F(AU) (1 — F(AU )k

The likelihood function is written as:

L=TIN_,Pril, =11Pr[l,=0] =
NolFy (AUOT* [1 — Fy AU, )]k

(10)

(11)

Where N is the number of observations. If we take
the log function logically, we get the log-likelihood
function as:

logL = Yi-1[l InF,(AU,) + (1 = I,) In(1 —
F,(AU))] (12)

2.3. Methodology
2.3.1. Data collection method

Data for this research were collected from a survey
of 578 respondents in four provinces in the Mekong
Delta, including Can Tho City, Long Xuyen City
(An Giang Province), Vi Thanh City (Hau Giang
Province), and Vinh Long City (Vinh Long
Province). According to a report by the Ministry of
Natural Resources and Environment (2017), the rate
of urbanization is one of the factors causing a sharp
increase in MSW. Therefore, this research used the
urban-type as a criterion for stratification. Can Tho
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city is urban-type 1 city, Long Xuyen city is an
urban-type 2 city and Vi Thanh city and Vinh Long
city are urban-type 3 cities (as classified at survey
time in 2019). Then, the result of this study can be
representative of the population in the MD.

The questionnaire included (1) Demographic
information of respondents, (2) Situation of local
solid waste management, amount of solid waste
emissions and household scrap sorting and sale, and
(3) the scenario describing the MSW management
service reduction program and the question related
to willingness to accept in the form of single-
bounded questions.

Based on the information estimated by Can Tho
Urban Public Works company (CUPW), the cost of
all stages from MSW collection to treatment is
150,000 VND (upper bound). While the current
average sanitation fee in MD is varied from 18,000
to 20,000 VND (lower bound). This fee is much
lower than the actual fee that households have to pay
because the Government is implementing a policy
to compensate (or subsidy) currently. If the
Government abolishes this policy, each household
must pay a fee for domestic solid waste management
service of 150,000 VND/month. Then, we based on
these upper and lower bounds, and divide them into
5 levels accordingly. Moreover, this is a
hypothetical situation and to avoid being
overestimated by the respondents in the WTA
scenario, after subtracting 20,000 VND as the
current amount that households must pay for current
service. Therefore, five different bid values were
chosen for the payment including 130,000 VND;
100,000 VND; 70,000 VND; 40,000VND; and
20,000 VND.

For example, in the WTA scenario for the bid level
of 130,000 VND, respondents were asked:

“Assuming that to improve the efficiency of MSW
management (in order to reduce the amount of
MSW discharged into the environment), the
Government implements a program to separate
MSW at the source. This activity results in
economic, environmental benefits and public
awareness. Therefore, if a household segregates
MSW at source, the fee to pay for SWM
management service is less than 150,000
VND/month. Thus, if the fee for MSW management
service is 150,000 VND/month/household, and the
household is required to classify at source to reduce
the fee.


https://www.sciencedirect.com/topics/engineering/random-variable-xi
https://www.sciencedirect.com/topics/engineering/random-variable-xi
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Are you willing to classify so that the fee for MSW
management service can be reduced from 150,000
VND/month to 20,000 VND/month?

2.3.2. Methods of data analysis

The contingent valuation method estimates the
mean and median of the willingness to accept based
on the intercept of the regression model and the
coefficient of the variable Bid, together with the
coefficients of the variables of attitudes and other
socio-economic characteristics. The Probit and
Logit models are two commonly used models to
analyze the factors affecting willingness to accept in
the CVM. Based on the theory of a discrete CV data
statistical model, this study applies the Logit model
to estimate the probability that a household will
accept an available bid (Hanemann & Kanninen,
1984; Hanemann, 1999). The Logit model is
presented as follows:
x'ib’

Pi=PY=1)=Fxip) = —
1+ et

(13)
Where the dependent variable (Y) is a binary
variable representing whether the respondent is
willing to accept the MSW classification that
contributes to the improvement of MSW
management services. This variable takes two
values, Y =1, if the respondent agrees and Y = 0, if
the respondent disagrees.

x;B = Po + p1Bid + p,Age + BzGender +
BaTdhvcapl + BsTdhvcap?2 + BsTdhvcap3 +
B,Tdhvtrencap3 + SgTnhap + BoDothiloail +
BioDothiloai2 + By, Taiche (14)

The independent variables include the variable Bid,
which is the amount of money the respondent is
willing to accept if they classify MSW at the source.

The variable Age is the age of the respondent (year).
The variable Gender is a dummy variable that takes
two values, Gender = 1 if respondent is male, and
Gender = 0, if respondent is female. The education
level of respondents is included in the model by the
variables Edul, Edu2, Edu3, and Eduhigher3. The
variable Edul is a dummy variable that takes two
values, Edul = 1 if the respondent has a primary
education, and otherwise. The variable Edu2 is a
dummy variable that takes two values, Edu2 = 1 if
the respondent belongs to the group with lower
secondary education, otherwise Edu2 = 0. The
variable Edu3 is a dummy variable that holds two
values, while Edu3 = 1 if the respondent belongs to
the group with an education in the upper secondary
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level, Edu3 = 0 when the respondent does not belong
to the upper secondary education level. high school.
The variable Eduhigher3 is a dummy variable that
takes two values, Eduhigher3 = 1 if the respondent
is in the upper-secondary education group, and
Eduhigher3 = 0, if the respondent is not in the group
with educational attainment above the high school.
The coefficients of these variables are judged based
on the comparison with the baseline group including
respondents who did not attend school. The
expected sign of these variables is positive because
respondents with higher education levels will better
understand the benefits of MSW classification at the
source. The variable Income is the monthly income
of the respondents (VND/month). The variable
Recycle is a dummy variable that takes two values,
Recycle = 1 if the household did its MSW
classification before it was collected by the urban
sanitation worker, otherwise, Recycle = 0.

The average willingness to accept compensation is
calculated by the formula:

_ Bo+ B2, %56,
B1
3. RESULTS AND DISCUSSIONS

3.1. Characteristics of the research respondents

E[WTA] = (15)

The majority of respondents (66.26%) are women.
Even in cases where there are many members at
home, women often are respondents as they are
considered the person involved in waste disposal.
The average age of the respondents is 50.4 years and
the average household size is 4.12 people. Only
11.59% of the respondents are single. The average
number of years attending school is 8.37 years, with
71.78% of respondents having level 2 or above. The
average monthly income of each household is 15.4
million VND/month, of which respondents
contribute about 48.8% of the total income of the
household. The average amount of MSW of
households is about 1.8 kg/day (about 70% are
organic ingredients). This amount of WSW is
mostly collected by MSW management services.
Since the study was conducted in urban areas, the
majority of households (97.05%) were provided
with this service. There are 76.26% of households
self-categorize recyclable materials to sell for scrap.
In addition, households often sell scrap every month
(the scrap sale period is every 28 days).

The first question in the WTP section is considered
the basic question, which is related to the
households' willingness to classify MSW. Result
reveals that 65% of respondents self-classify MSW
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before it is collected by sanitation companies. In MSW management program, households still
contrast, 35% of households do not self-classify support the program with a high proportion of 85%.
MSW at the source. Interestingly, even though Among the self-employed households, 10% of
households have not done the classification households still do not support the program. This
themselves, but when they have introduced the result is summarized in Fig 2.

Having implemented MSW

classification
| (1=576)
I
I |
0,
33 g’;llé_%lf::ﬁgd&g%?ot 65% households perform the SW classification by themselves
\ (n=203) (n=373)
| [ 1 [ I |
LV 0,
13{;’;; Sl:lous{;eg?vlldss‘go 82{1/0 hgzs&g}l\(}s 10% households do not support 90% households support the
malfal:gement mgﬂagement ‘ MSW management program MSW management program
program (n=30) program (n=173) (n=36) | (n=337)

Fig. 2. Results of household responses for MSW management program

3.2. The determinants of willingness to accept of people who agreed was reduced to 75.21% at the
the waste reduction program level of willingness to accept 70,000 VND/month.
This rate of agreement continued to decrease to
0,

The data shows that a t_ot_al Of.7l'97./° of the 59.13% when the willingness to accept decreased to
respondents agree to participate in the improved 40,000 VND/month. At the lowest willingness to
MSW management program and that 2_8._03% of the accept compensation of 20,000 VND/month, only
respondents do not agree to participate. _The 42.06% of the respondents agreed. Thus, the number
acceptance rate at each bid level is relatively high. of respondents who agreed to accept decreased

Specifically, at the level of willingness to accept

) gradually when the willingness to accept
fr? én pfg SSSct)Ir?dner?tfs 13%?(;0 VOI\:]IIDy/m%nCt)Z,O /(? 3'2?%&?; compensation for the behavior of classifying MSW

respondents disagree. When the bid decreased to at source decreased. This result is completely

100,000 VND/month, 86.18% agreed. The number gg:l\lstent with the economic theory of the supply

Table 1. The proportion of respondents agreeing with the MSW classification at source

Willingness-to- Willingness-to-accept Not willing-to-accept
accept No. of .
compensation Observation rel\;u?nk:jeern(t): Propor?;r; rel\;uomnkzjeernct): Proportion (%)
(VND/month) P 0 P
130,000 116 109 93.96 7 6.04
100,000 123 106 86.18 17 13.82
70,000 117 88 75.21 29 24.79
40,000 115 68 59.13 47 40.87
20,000 107 45 42.06 62 57.94
Total 578 416 71.97 162 28.03
Source: Survey data, 2020
3.3. Estimation of the willingness-to-accept Model 1 describes the effect of the independent
(WTA) variable Bid on households' willingness to accept

compensation, and model 2 describes the Bid and
household characteristics on the willingness to
accept compensation. The estimation results show

In order to test the robustness of influencing factors
on the willingness to accept, table 2 presents the
estimation results of the Logit model for 2 models.
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that the correct prediction percentage of model 1 is
74.91% and model 2 is 77.94%, so it can be assessed
that the correct prediction ability of both is
acceptable. In other words, the willingness to accept

Vol. 13, No. 3 (2021): 79-88

compensation is affected by the independent
variable Bid and other independent variables which
are the socio-economic characteristics of the
respondents.

Table 2. Logit regression results of factors affecting the households' willingness to accept

Variables Coefficient

Model 1 Model 2
Constant -0.7921383"™ -3.4612"
Bid 0.0269696™" 0.0306™"
Age 0.0051
Gender -0.0552
Edul 0.3448
Edu2 0.9931"
Edu3 2.0387"
Eduhigher3 1.2818™
Income 0.0000153
Dothiloail 0.6855™
Dothiloai2 0.6466™
Recycle 0.9849™"

Log likelihood = -292.1601
LR chi? (1) = 101.44

Prob > chi? = 0.0000

Pseudo R? = 0.1479

Number of observations: 578

Log likelihood = -255.1107
LR chi?(8) = 157.46

Prob > chi? = 0.0000

Pseudo R? = 0.2358

Number of observations: 562

Source: Survey data, 2020

Note: *, ** *** gre statistically significant at 10%, 5% and 1%, respectively

In addition, the regression results also show that the
estimated coefficient on the variable Bid is positive
and statistically significant at 1% in both models,
which means the higher bid for the classification of
MSW at the source, the higher the probability the
respondents agree. In addition, the results from
model 2 also show that when respondents recycle
MSW, the probability of acceptance is higher.
Compared to the control group of respondents who
did not attend school, respondents with education
level 1, level 2, level 3, and above level 3 are more
likely to accept the classifying MSW.

Groups of respondents in category 1 and 2 urban-
type areas have a higher probability of accepting
than those in category 3 urban-type areas do. This
can be explained that in the category 1 and 2 urban-
type areas, the MSW management system is
relatively more complete than the category 3 urban-
type, and people in the two areas have confidence in
the improvement of the system with their
contribution by the classification of MSW at the
source. In addition, groups of households that self-
classify MSW to sell scrap have a higher probability
of agreeing because they consider the MSW
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classification and scrap sale can contribute to
environmental protection and achieve some extra
money.

From the Logit model, the estimated results
according to the parametric method reveal that the
average WTA value of the people for MSW
classification at source is about 30,000 VND/month
(29,371.54 VND/month/household in model 1, and
29,986.49 VND/month in model 2, respectively). In
other words, if the assumption that the household's
domestic MSW management fee subsidy policy is
canceled and the household is facing a full fee for
the MSW collection and treatment is 150,000
VND/month, the household is willing to perform the
classification of MSW at source to receive a
reduction of 30,000 VND. That means they accept a
fee of about 120,000 VND/month.

Based on these findings, the research concludes that
the implementation of the future policy may be
appropriate in the current conditions in the MD by
improving people's understanding of MSW,
therefore, reducing pressure on the government
budget by reducing the subsidy in the current policy.
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Table 3. The willingness to accept estimated by parametric approach

Items WTA Lower bound Upper bound ASL
Mean/median Model 1 29,371.54 18,419.39 37,650.72 0.0000
Model 2 29,986.49 19,273.13 37,881.74 0.0000

Note: ASL is significance level for hypothesis testing: Ho: WTA <=0, Hi: WTA>0

4. CONCLUSION AND POLICY
IMPLICATIONS

In summary, the current situation of MSW
management in the MD is similar to other regions in
the country and other developing countries such as
the limitation of collection and recycling activities.
In addition, some stages of waste management
activities such as collection, transportation, and
treatment have not yet applied modern technology,
but are mainly handled by manual labor. Therefore,
the collection rate is only from 37% to 90%. The
remaining MSW that is not collected is disposed of
improperly or dumped into rivers and canals. The
final treatment of MSW includes landfilling,
incineration, composting, and some application of
modern technology. Therefore, with these
limitations, the fact that more than 70% of
respondents are willing to participate in the solid
waste reduction program in this research is a very
positive result, as can be considered as a basis for
proposing a  suitable  recycling  policy
implementation.
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