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Abstract 
Management of solid waste is a major challenge in urban areas of most parts of the world, 

especially in developing countries. The study aimed to determine and estimate the 
willingness to pay (WTP) of the selected households for the improvement of solid waste 
management in Vietnam. The research evaluated WTP of household solid waste in case 
studies in Bien Hoa and My Tho cities using contingent valuation method (CVM). The data 
were collected through a closed-ended questionnaire survey and interviews with 200 
households. The results showed that the most willingness to pay was equal to 10,000 and 
15,000 VND per month. The respondents were willing to pay in Bien Hoa and My Tho with 
an average of 14,450 VND (0.63 USD) and 13,000 VND (0.56 USD) per month, respectively. 
Regression model identified influential factors on WTP of households in the two cities of 
Vietnam. The factors that significantly influence households’ WTP were monthly household 
income, education of respondents, age, occupation and solid waste volume (p < 0.05). The 
results of this study can be used for the urban planning and implemented the sustainable 
development process in Bien Hoa and My Tho cities. 
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Introduction 
 The increasing volume and complexity of solid 
waste due to rapid urbanization has made solid 
waste management become a serious problem in 
poor and developing countries [1–2]. The manage-
ment of solid waste is becoming more complex 
in most of these countries and the large challenges 
in urban areas or cities. The study of Guerrero 
et al. (2013) [3] in the rapidly growing cities 
showed that the management of solid waste 
continues to be a major challenge in urban areas 
throughout the world. According to UNEP (2004) 
[4], the generation of solid waste has become  
an environmental and public health issue. 
Additionally, lack of availability of solution for 
solid waste management has further enhanced the 
seriousness of the matter [5]. Meanwhile, the 
willingness to pay (WTP) have played a role in 
enhancing and improving the solid waste collec-
tion and disposal services. The WTP for such 
services depends on many socio-demographic 
factors. Addai and Danso-Abeam (2014) [6] 
presented in their analysis of the household’s 
WTP for improved solid waste management in 
Ghana. Afroz et al. (2009) [7] carried out the study 
by using contingent valuation method to estimate 
the WTP of the respondents aim to improve the 
waste collection system. In another study, Banga 
et al. (2011) [8] found that willing to pay for 
improved solid waste collection services was 
important. Furthermore, in most studies such as 
[5, 9–10] showed that education and income 
had positive effects on WTP. In general, the 
different socioeconomic factors including family 
size, education and income level are associated 
with the amount, composition of municipal solid 
waste [11]. Different socioeconomic contributes 
influence the willingness of residential households 
to pay for solid waste disposal and management 
[12]. Many authors have analyzed the effects  
of socioeconomic on household’s WTP for a 
service related to solid waste management. 
 Most of the developing countries (e.g. 
Vietnam) have lacked policies, regulations and 

efficient municipal solid waste management pro-
grams [13–14]. According to the Vietnam Envi-
ronmental Protection Law, the Ministry of Natural 
Resources and Environment plays a key role in 
managing the solid waste [15]. However, due to 
limited involvement of stakeholders in the policy 
making process, Vietnamese people are not aware 
of the negative impacts of waste on the envi-
ronment. This study examining the cases in Bien 
Hoa and My Tho cities, Vietnam showed that 
the rapidly-increasing population was the main 
reason leading to a large solid waste volume, 
and this caused the difficulties in management 
activities, especially for the local government. 
Both Bien Hoa and My Tho cities are economic 
centres of Dong Nai and Tien Giang Provinces, 
respectively. However, the currently solid waste 
classification at source not only practiced in the 
cities but also the lack of advanced technology. 
The amount of solid waste in these areas is also 
increasing rapidly. Statistically, the quantity of 
household solid waste in Bien Hoa and My Tho 
were 564 and 132 t d-1, respectively [16–17]. 
The increase of the solid waste is a threat to 
environmental, social and economic aspects [18–
19]. Poor solid waste management is a major 
threat against public health and environmental 
quality. This could be lead to risk and serious 
environmental issues, especially as health pro-
blem. Furthermore, the solid waste collection fee 
in both the cities was low. Thereby, the solid waste 
management plan may be a challenge for imple-
menting sustainable management. Furthermore, 
it was the lack of stakeholders’ participation that 
leads to the limit of the specific opportunity in 
the waste management. In order to make an 
effective action plan for proper management of 
municipal solid waste, thereby, the management 
plan could be supported from the WTP. The 
present study was conducted in the urban areas 
(i.e. the case studies in Bien Hoa and My Tho 
cities) to determine and estimate the WTP of the 
selected households for the improvement of 
solid waste management in Vietnam. 
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Methods 
 The study was conducted in My Tho and 
Bien Hoa Cities, Vietnam (Figure 1). Bien Hoa 
with an area of 264 km² is the provincial city of 
Dong Nai Province, about 30 km east of Ho Chi 
Minh City. Meanwhile, My Tho is, a social and 
economic centre of Tien Giang Province with 
area of 82 km². My Tho was located in the 
Mekong Delta Region of South Vietnam, 70 km 
from Ho Chi Minh City. Besides, both of the 
cities located in tropical monsoon climate zone 
have two different seasons: dry and wet seasons. 
 The methods used to conduct the survey 
included face-to-face interview and closed-
ended questionnaire. In this study, in order to 
identify the WTP for services, we used the con-
tingent valuation method (CVM) to quantify each 
household's WTP for solid waste management 
[5, 20]. The CVM is developed by economists 
for the estimation of non-market environmental 
goods and services [21]. CVM can be used for 
the estimation of WTP based on change any the 
services. The contingent valuation question was 
recommended for respondents who willing to 
pay and financial contribution for improving 
household solid waste management. The res-
pondents were required to show their willingness 

by choosing Yes or No before deciding to choose 
the detail WTP [22–23]. The study conducted a 
pre-test on 12 respondents in Bien Hoa and My 
Tho Cities in order to find errors from the 
questionnaires and determining the range of 
bidding values. The WTP was surveyed with 
the prices ranging from 5,000 to 35,000 VND 
(the payment cards were 5,000; 10,000; 20,000; 
25,000; 30,000 and 35,000 VND, respectively). 
The data were collected by using systematic 
random sampling techniques. The sample size 
formula is determined as follows by Eq.1 [24]. 
 

n = 𝑁𝑁
1+N(e)2                    (Eq. 1) 

 
 With N is the studied area’s population (Bien 
Hoa and My Tho cities’ population are 916,184 
and 215,996 households, respectively), and e is 
the level of precision (= 0.1), the needed sample 
size called n is 100 for each city. A total of 200 
households were sampled from both areas, 
including 100 households for each city (Table 
1). Accordingly, the study contributed sample 
size for each ward depend on its characteristics 
and total households used service of domestic 
waste collection.

 

 
Figure 1 Map of Vietnam and studied areas. 
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Table 1 Population of selected households in Bien Hoa and My Tho Cities 
Bien Hoa City My Tho City 

Ward Population  Household  Samples  Ward Population  Household  Samples  

An Binh 47,475 14,649 27 Ward 1 8,192 1,632 35 

Long Binh 61,719 22,541 38 Ward 9 8,750 2,488 35 
Thanh Binh 6,853 1,137 15 Trung An1 22,513 8,484 30 

Hiep Hoa 13,049 3,364 20 - - - - 
Note: 1 Trung An is an agricultural activities area, and the use of service of domestic waste  
              collection is low. 
 
 A wide range of studies have provided 
evidence that households are willing to pay a 
large amount of money for the management of 
solid waste [25–26]. In this study, the contingent 
valuation method requires careful survey design, 
choice of survey mode and selection of random 
sample as shown in Eq. 2 [27]. 
 

         𝑊𝑊𝑊𝑊𝑊𝑊������� = ∑ 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝑛𝑛
𝑘𝑘=1 ∗ nk
∑ 𝑛𝑛𝑛𝑛
𝑘𝑘=1 𝑊𝑊                     (Eq. 2) 

 

where, WTP: the households’ average WTP 
for waste disposal; WTPk: willingness to pay for 
kth (kth is the value of different payment levels 
in range from 5,000 to 35,000 VND); nk: the 
number of households corresponding to WTPk. 
Multiple linear regression analysis is used to 
find the determinants of respondents’ WTP in 
the relationship between the important factors 
and the improved solid waste management. The 
influence of respondents’ demographic charac-
teristics on WTP was assessed on the basis of 
multiple regression equation as follows by Eq. 3. 

 
Several studies have shown that variables such 

as gender, age, income, household size, occupa-
tion and educational level affected household 
WTP for solid waste management [9, 33, 38, 

40]. Gender is a challenging variable which refers 
to the role of female and male respondents to 
improved solid waste service. Gender of the res-
pondent is expected to have positive or negative 
effects on WTP. Besides, age of the respondent 
is expected to affect WTP for waste manage-
ment positively. Also, education involving the 
total number of years spent in school is expected 
with positive effects. Based on the theory of 
environmental goods demand that illustrated 
the highly the income level will be strongly 
contributed for improvement of environmental 
quality [41]. Due to the large number of people 
living in the house will increase solid waste and 
difficult management [25]. Concerning house-
hold size, the larger size is more likely to pay 
for the improved household waste management. 
The household size is expected to have a 
positive effect on WTP. This was found in other 
similar studies related to positive significance 
[29]. Furthermore, solid waste volume is expected 
to affect WTP positively. The increase of the 
solid waste leads to a challenge for collection, 
and it needs large cost to manage. This finding is 
similar to those found in some previous studies 
[26, 42].

 
WTPi= β0 + β1*Gen + β2*Ag + β3*Hs + β4*Edu + β5*D1 + β6*D2 + β7*D3 + β8*D4 + β9*Inc +   
            β10*SWv + ui                                                                                                                                                               (Eq. 3) 
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It is worth noting that, WTPi is WTP of respondent at i with the values varied from 5,000 
to 35,000 VND; β0 is intercept; βj iscoefficients (j = 1 ÷ 10); Gen = Gender of respondent (if 
male = 1, female = 0); Ag = Age in years; Hs = Household size; Edu = Educational level 
measured by number of years spent in the school; Inc = is per capita income; SWv = Quantity 
of solid waste per day (kg d-1); D1, D2, D3 and D4 are variables of specific occupations (if 
officers = 1, other = 0; if businessmen = 2, other = 0; if workers = 3, other = 0; if farmers = 4, 
other = 0) and ui is random error (Table 2). 

 

Table 2 Description, measurement and expected sign of the variable used in the linear 
regression model 

Variable Symbol Description Expected sign References 
Gender Gen The gender of the respondents      

(a dummy if male = 1, female = 0) +/- [7, 28–30] 

Age Ag Year of respondents + [5, 7, 28, 31] 

Household 
size 

Hs Household size of the respondent 
(person) + 

[5, 7, 31–33] 

Educational 
level 

Edu Number of years of formal 
education + [5,7, 28, 31–32] 

Occupation D1, D2, 
D3, D4 

Officer, businessmen, worker, 
farmer +/- [9, 34–36] 

Income Inc Average monthly income of 
respondent (VND per person 

monthly) 
+ 

[5, 7, 32] 

Solid waste 
volume 

SWv Quantity of solid waste per day  
(kg d-1) + [37–39] 

Results and discussion 
1) The socioeconomic characteristics of the 
respondents 

Table 3 showed the descriptive statistics for 
the socioeconomic characteristics of the respon-
dents. The gender of household in the surveyed 
area of Bien Hoa City consisted of male (45%) 
and female (55%), whereas the figures for My 
Tho City were 53% and 47% respectively. The 
results of descriptive statistics showed the age 
of the respondents ranged from 18 to 72 years old. 
Noticeably, the respondents aged from 31 to 40 
years old occupied the highest percentage of all 
(37%) in Bien Hoa City whilst 35% of the 
respondents ranging from 41 to 50 years old 
was the most common group for My Tho City. 
Approximately a half of the respondents had more 
than 5 members per a household in Bien Hoa 
and 33% in My Tho, respectively. The average 

household size in Bien Hoa and My Tho were 
3.46 and 4.05 persons respectively. Regarding 
educational levels in Bien Hoa, about 26% of 
the participants had high school’s degree and 
with 31% bachelor's degree, and 29% master or 
above education. Meanwhile, almost of respon-
dents in My Tho obtained secondary school 
education (48%) and primary school (28%). 

The majority of respondents in Bien Hoa 
were businessmen (33%), followed by officer 
(32%) and  worker (27%). Meanwhile, only 8% 
of them were businessmen in My Tho City and 
the highest percentage was for officer (40%). 
The results indicated that more than a half of 
respondents in Bien Hoa (60%) reported that 
their household monthly income ranged from 5 
to 15 million VND. Most of the respondents in 
My Tho had monthly income which was less 
than 5 million VND, accounting for 76%, and 
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only 3% of the respondents in My Tho had 
monthly income which was more than 15 million 
VND. The findings of the study also showed that 
about 38% of the solid waste volume in Bien 

Hoa was 1.5–2.0 kg d-1. In My Tho, the house-
hold release solid waste volume was within the 
range of 0.6–1.4 kg d-1  reaching 39%. 

 
Table 3 The basic information of the surveyed households 

Variables Group Sample (n, %) 
Bien Hoa City My Tho City 

Gender  Male  45 (45) 53 (53) 
Female  55 (55) 47 (47) 

Age (years) 18–30 6 (6) 11 (11) 
31–40 37 (37) 21 (21) 
41–50 28 (28) 35 (35) 
51–60 22 (22) 23 (23) 
≥61 7 (7) 10 (10) 

No. of household 
member (person) 

1 4 (4) 7 (7) 
2 10 (10) 20 (20) 
3 13 (13) 26 (26) 
4 23 (23) 14 (14) 
≥5 50 (50) 33 (33) 

Education level Primary school or below 5 (5) 28 (28) 
Secondary school 9 (9) 48 (48) 

High school 26 (26) 2 (2) 
College 31 (31) 5 (5) 

Master or above 29 (29) 17 (17) 
Occupation Officer 32 (32) 40 (40) 

Businessmen 33 (33) 8 (8) 
Farmer 8 (8) 24 (24) 
Worker 27 (27) 28 (28) 

Income (106.VND  
per month) 

1–5 9 (9) 76 (76) 
5–10 28 (28) 18 (18) 

10–15 32 (32) 3 (3) 
≥15 31 (31) 3 (3) 

Solid waste volume 
(kg d-1) 

≤0.5 5 (5) 7 (7) 
0.6–1.4 20 (20) 39 (39) 
1.5–2.0 38 (38) 29 (29) 
2.1–4.9 20 (20) 15 (15) 
≥5.0 17 (17) 10 (10) 

2) Level of satisfaction with the current solid 
waste collection services  

The results of satisfaction levels of solid 
waste collection service in Bien Hoa and My 
Tho Cities are shown in Figure 2. In general, 
almost all the community showed the high 
satisfaction levels (satisfied and very satisfied) of 
solid waste collection service with 43% (Bien 
Hoa) and 26% (My Tho) respectively. However, 
about 16% respondents in Bien Hoa were not 
satisfied with of solid waste collection service, 

especially temporary transit stations on the streets, 
etc. In My Tho City, about 27% of the 
respondents were not satisfied (dissatisfied and 
very dissatisfied) with solid waste collection 
service. The average satisfaction levels were 
respectively 41 and 47% for Bien Hoa and My 
Tho cities. Thus, most of the respondents were 
cognitive and satisfied with the community 
responsible for solid waste management in the 
surveyed area. 

 



App. Envi. Res. 43(2) (2021): 1-14                                                                                                                        7 

3) Determinants of WTP for the Current 
Solid Waste Collection Services 

Due to the lack of effective management 
programs and policies, the waste sources can 
affect health and environmental issues [14]. In 
case of Vietnam, regarding the policies of solid 
waste management and in order to improve the 
life quality, the Law on Environmental Protection 
2014 has encouraged producers, organizations 
and households to develop sustainability through 
the recycling of wastes. Moreover, the Vietnamese 
Government also requires producers to pay a 
fee for environmental protection [43]. Vietnam 
has currently conducted the national integrated 
strategy of solid waste management to 2025 and 
vision to 2050. Through environment-friendly 
products, these current policies aim to waste 
reduction, reuse and recycling practices. In this 
study, the solid waste collection fees in Bien 
Hoa and My Tho City were 20,000 and 28,000 
VND, respectively. The results showed that the 
most willing to pay was between 10,000 and 
15,000 VND per month. The estimated WTP 
showed the total benefits were equal to 51.6 and 
65.0% of the costs of household solid waste 
collection in Bien Hoa and My Tho Cities, 
respectively. This estimated value has played an 
important role in changing the community’s 
awareness and increasing the effectiveness of 
household solid waste management [44]. In 
addition to promoting 3Rs (reuse, reduce and 
recycle), the local government may convince 
the community to pay a fee for solid waste 
management services and encourage the people 
to reduce waste from households. In My Tho 
City, the WTP survey was selected with high 
rate at 15,000 VND. Meanwhile, this was selected 
with the range from 10,000 to 15,000 VND in 
Bien Hoa City. The results showed that the 
respondents were willing to pay with an average 
of 14,450 VND (0.63 USD) and 13,000 VND 
(0.56 USD) per month in Bien Hoa and My 
Tho, respectively. In Vietnam, the important 
financial source support for solid waste manage-

ment comes from the government. This situation 
may be the cause of the lack of funding for 
municipal solid waste management. It could be 
recognized that although these values are less 
than solid waste collection services fee but this 
will contribute to the improvement of household 
solid waste management. The results showed the 
average WTP related to the additional fee which 
will be collected from households in Bien Hoa 
and My Tho Cities for improving household 
solid waste management. 

The study found that none of respondents 
sellected with WTPk equal to 35,000 VND in 
both of cities. In regard to Bien Hoa WTPk, most 
respondents (47%) have chosen WTPk which 
ranged from 10,000 to 15,000 VND, while about 
65% of those for My Tho City. Only 3% of the 
respondents have selected with WTPk which 
was equal to 30,000 VND in Bien Hoa while 
there was no selection in My Tho City. The 
surveys also revealed major WTPk selection 
were within low and medium values ranging 
from 10,000 to 25,000 VND (Table 4). 

From the linear regression model showed 
that adjusted R square in Bien Hoa City was 
0.600. It can be explained about 60.0% of data 
variation related to satisfaction levels of solid 
waste collection service. In My Tho City, the 
adjusted R square was equal to 0.626 and explained 
about 62.6% of data variation in studying model. 
In addition, the regression coefficients obtained 
with p < 0.001 showed relevant model results. 
Multicollinearity test was measured by variance 
inflation factors (VIF) with VIF lower than 10 
and the values were acceptable [45–46]. Thus, 
the multicollinearity test showed the formula-
tion of multiple linear regression model was 
reliable. A regression model was developed to 
explore the influence factors on WTP. There is 
evidence of significant relationship between 
household income levels and amount of WTP 
for improving solid waste management in the 
study area. The results of the study are in line 
with the study conducted by Ashish and Uttam 
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(2013) [47], Tariq and Rashid (2014) [48] showed 
that income level, education level are associated 
with the amount of WTP for improved services 
of solid waste management. 

A number of previous studies showed that 
WTP was much dependent on the per capita 
income [8, 49–50]. The results of linear model 
of WTP showed the regression coefficient of 
age variable (β2) were a positive sign of 0.058 
(Bien Hoa) and 0.039 (My Tho). However, the 
gender factors were not statistically significant 
in both of cities (p > 0.05). The results of the 
study also revealed that WTP for improved 
solid waste management is significantly related 
to level of education, household size, income 
and solid waste volume of the household. This 
means that when income ability of a person 
increases, it will increase the WTP for improved 
solid waste management [51]. The findings also 
illustrated that educational level can affect the 
WTP for solid waste management. The positive 
relation-ship between education levels and 
WTP have played a role in enhancing better 
solid waste management [6, 8, 28–30, 52–53]. 

Moreover, the regression coefficient of education 
and household income levels are positive. The 
result of the households’ WTP was modelled as a 
function of socioeconomic factors. The R squared 
explains the proportion of variation in the 
observed values of the response variable 
explained by the regres-sion. Education had a 
significantly positive effect on willingness to 
pay at 5% level of signi-ficance. In Bien Hoa, 
the solid waste volume had a positive 
coefficient (β10 = 0.235) and was significant (p < 
0.05) on willingness to pay. Result of linear 
regression model in Bien Hoa as Eq. 4. 

Some previous studies such as Altaf and 
Deshazo (1996) [37]; Fonta et al. (2008) [54] 
found that income positively influences house-
hold’s WTP. In addition, Jin et al. (2006) [55] 
found that education positively influenced 
households’ WTP. In My Tho City, low-income 
groups cannot afford to pay for proper waste 
disposal and they tend to dump domestic solid 
waste near their houses. From Table 5, linear 
regression model in My Tho as Eq. 5. 

 

    
Figure 2 Satisfaction levels of solid waste collection service in (a) Bien Hoa and (b) My Tho. 

 

Table 4 WTP results of surveyed households 
WTP 
levels 

(k) 

WTPk (VND 
per month) 

Bien Hoa City My Tho City 
nk Freq. (%) Cum.  

Freq. (%) 
nk Freq. 

(%) 
Cum. 

Freq. (%) 
1 5,000 20 20 20 17 17 17 
2 10,000 25 25 45 30 30 47 
3 15,000 22 22 67 35 35 82 
4 20,000 15 15 82 12 12 94 
5 25,000 15 15 97 6 6 100 
6 30,000 3 3 100 0 0 100 
7 35,000 0 0 100 0 0 100 

Total 100 100 100 100 100 100 
Note: Freq. - Frequency; Cum. Freq. - Cumulative Frequency 

(a) (b) 
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YBH = -0.898 -0.017*Gen + 0.041*Ag + 0.263*Edu + 0.135*Hs + 0.748*D1 + 1.025*D2 +  
           0.317*D3 + 0.627*D4 + 0.510*Inc + 0.147*SWv                                                  (Eq. 4) 
 
YMT = 0.795 -0.016*Gen + 0.032*Ag + 0.249*Edu + 0.131*Hs + 0.567*D1 + 1.321*D2 +  
           0.435*D3 + 0.528*D4 + 0.375*Inc + 0.216*SWv                                                  (Eq. 5) 
 
Table 5 Results of linear regression model of WTP 

 Bien Hoa City My Tho City 
 B Beta Sig. VIF B Beta Sig. VIF 

Const  -0.986  0.040  0.795  0.043  
Gen  -0.017 -0.015 0.053 2.561 -0.022 -0.016 0.061 2.379 
Ag 0.041 0.058 0.031 3.450 0.032 0.039 0.043 2.376 

Edu 0.263 0.377 0.043 3.246 0.249 0.347 0.044 2.376 
Hs 0.135 0.209 0.028 2.169 0.131 0.163 0.038 2.072 
D1 0.748 0.216 0.084 3.779 0.567 0.147 0.035 3.124 
D2 1.025 0.348 0.009 4.184 1.321 0.254 0.034 2.435 
D3 0.317 0.321 0.027 3.321 0.435 0.268 0.053 2.431 
D4 0.627 0.187 0.042 2.786 0.528 0.230 0.012 2.419 
Inc 0.510 0.342 0.000 1.713 0.375 0.458 0.001 2.448 

SWv 0.147 0.235 0.019 2.382 0.216 0.184 0.041 2.085 
F = 17.522; Sig.<0.001; R2 = 0.637;  

Adjusted R2 = 0.600 
F = 17.599; Sig.<0.001; R2 = 0.664; 

Adjusted R2 = 0.626 

In My Tho City, the regression coefficient on 
the age variable had a possitive sign, which 
means that WTP increases with age of the 
respondent. This result is not consistent with the 
previous findings by [28, 37], which showed a 
negative relationship between age of respon-
dent and WTP for solid waste management. The 
results of this study showed that the respondents 
who had many years of schooling were more 
likely to pay for the solid waste management. 
Similar to the results reported in other study by 
[33, 40], the findings in this study presented that 
the more people in the household, the more 
willing the household will appreciate an envi-
ronmental protection. Regarding household size, 
results illustrated significant and positive influ-
ences (p = 0.038 < 0.05) the household WTP with 
β3 = 0.163. From the above model, we can see 
that the significant variables such as household 
income (Inc) and age (Ag) with regression 
coefficient (β) were 0.458 and 0.039, respectively. 
In addition, they indicate that education level  

was statistically significant at the 5% signifi-
cant level. In some previous studies, income and 
education had a positive effect on WTP in 
several studies [10, 29, 56–58]. Concerning other 
variables, for example as respondents’ occupations 
(D3: Worker) was not statistically significant. 
Results of regression model of solid waste 
volume obtained stastically significant with p = 
0.041 (< 0.05) and regression coefficient was 
0.184 and showed their possitive impact. 

 Thus, based on linear regression model 
showed education level was highest effect on  
WTP in Bien Hoa City with ꞵ = 0.377. Concerning 
variables including solid waste volume, occupa-
tion and education levels also strongly affected 
WTP. Meanwhile in My Tho City, the existence 
of impact following respectively age, education, 
occupation, solid waste volume and highest with 
income (p < 0.05). It means that the community’s 
income ability had strongest effects on sellection 
and satisfaction with solid waste services. 
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4) Estimates of household WTP with respon-
dents characteristics  

Figures 3 and Supplementary Material (SM) 
1 depict the WTP at different income levels  
in Bien Hoa and My Tho Cities (p < 0.05). 
According to the survey results, almost of 
households with highest per capita income of 
more than 5,000,000 VND per month were 
willing to pay at 15,000 to 25,000 VND per 
month. The income based WTP in Bien Hoa 
was calculated and illustrated in Figure 3. 

Results of WTP analysis of income levels in 
My Tho City showed significant differences  
(p < 0.05). In Bien Hoa, the household that had 
income that was less than 10 million VND have 
chosen WTPk at 5,000 to 10,000 VND. However, 
the household that had income sources of more 
than 10 million have chosen WTPk within value 
which was higher than 20,000 VND. Meanwhile 
in My Tho, almost of public chose WTPk at 
15,000 VND and it was not by choice within 
WTPk at 30,000 VND. It means showed WTP 
in Bien Hoa is greater than that in My Tho City. 

The different occupations were confirmed 
by their role to WTP in Bien Hoa City (p < 0.05). 
In general, the WTP trend of the high income 
people was greater than the low income 
households. Especially, the businessmen in the 
community showed highest WTP as shown in 
SM 2. As the level of increasing income, so did 
the percentage of high WTP survey for the 
improved solid waste management system. In 
contrast, almost of farmer households in Bien 
Hoa City only chose WTPk at 5,000 VND. 

In My Tho, variable of occupation had anim-
portant role in deciding WTP as shown in Figure 
4. This means that WTP responses in relation to 
the households’ occupation characteristic and there 
exists the significant differences (p < 0.05). With 
reference to the relationship between occupation 
and WTP, most of the businessmen and workers 
showed higher WTP than other respondents 
such as farmers and officers. The survey con-
ducted with 25,000 VND at WTPk was selected 

only by businessmen. Respondents related to 
officer occupation who chose WTPk  achieved 
highest value at 15,000 VND and varied from 
5,000 to 20,000 VND but with low proportion. 
The farmer and worker’s WTPk were less than 
other groups, ranging in 5,000 to 15,000 VND. 
In short, the results also have shown My Tho’s 
WTP depended on the income and occupation 
of respondents. The findings from this study 
illustrate that the respondents were in support 
for improved the solid waste management [49]. 
 

 
Figure 3 WTP analysis at different income 

levels in Bien Hoa City. 
 

 
 

Figure 4 Relationship betweean occupation 
and WTP in My Tho City. 

 

Conclusions 
The surveys with almost of respondents 

showed the high satisfaction levels of solid 
waste collection service in both of cities. Based 
on results showed that the most willing to pay 
were equal to 10,000 and 15,000 VND per month. 
The respondents were willing to pay in Bien 
Hoa and My Tho with an average of 14,450 
VND (0.63 USD) and 13,000 VND (0.56 USD) 
per month, respectively. The linear regression 
model showed that adjusted R squared in Bien 
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Hoa and My Tho cities were 0.600 and 0.626, 
respectively. It can be expained about 60.0% 
and 62.6% of data variation related to satisfac-
tion levels of solid waste collection service. 
Results from the linear regression models 
revealed that age, occupation, household size, 
income, education level and solid waste volume 
had significantly influence on household WTP 
for improved waste management systems. The 
study also provides contributions to the determi-
nants of household WTP for solid waste collec-
tion services. In which, education and income 
of respondents are also strongest positive for 
amount of WTP in Bien Hoa and My Tho 
Cities, respectively. 

Regarding to respondents characteristics, this 
study showed WTP at different occupation and 
income levels in Bien Hoa and My Tho cities 
was significant (p < 0.05). The results of this study 
can be useful for understanding the status of the 
issue such as residents’ awareness, WTP for 
household solid waste management, for the 
policy makers, and can be used to further promote 
the recycling of solid waste in Bien Hoa and My 
Tho Cities. However, the limitation of this study 
is composed of small sample size; therefore, the 
investigators need to consider the large sampling 
distribution aims to emphasize the population in 
the next studies. Future studies might also in-
vestigate applying the Ordinal Logistic to enhance 
the understanding of the determinants of WTP 
values for improving household solid waste 
management. 
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