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Abstract

This study used the Binary Logistic regression model to estimate the willing-
ness to pay (WTP) to reduce the use of plastic bags in the daily life of people
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in the Linh Nam ward. This study notes that households with higher incomes
and higher levels of education tend to be more willing to pay. In addition,

those who do not have access to information about the harmful effects of plas-
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tic bags and receive a higher proposed price often refuse to pay.
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1. Introduction

In recent years, when the environmental pollution caused by plastic bags has
become alarming, researchers in developed and developing countries have em-
barked on research to design policies to protect the appropriate environmental
policies, even though improving ecological quality is seen as a luxury good for
the poor [1]. Many researchers seek to quantify willingness to pay for public
goods such as clean air or personal clean water by extracting information from
property values [2]. However, one of the problems using the CVM method is
that there are many errors in different interview methods [3].

Dunn [4] argues that people with high incomes often spend more money
buying plastic bags than bringing recycled bags to use, even though these people’s
awareness is higher than low-income people’s. The reason is they do not like the

inconvenience. The research results of Akhtar et al [5] have shown the relation-
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ship between socio-economic factors and willingness to pay, especially income
level, a variable that significantly influences willingness to pay. This conclusion
is similar to N. V. Song ef al (2019) when the authors show that households with
high incomes have higher WTP levels for water quality improvement programs
[6].

Besides that, Yong Li and Bairong [7] emphasized the importance of aware-
ness in reducing plastic bags. In addition, plastic ban policies have been effective
when significantly changing consumer behavior. Research by T. T. T. Trang et
al (2019) [8] also confirms the role of perception on willingness to pay. The
study confirms that people who are more aware of the benefits of treated waste-
water have a higher willingness to pay for wastewater treatment.

Research by Patricia et al. [9] has given optimistic results on reducing plastic
bag use. There are 80.7% of the total 367 people surveyed agree that they will
reduce the use of plastic bags and change to other more environmentally friendly
bags. Besides, research also shows that the plastic tax has not been highly effec-
tive because it is difficult to collect this tax. And that’s why it is essential to in-
crease people’s awareness about environmental protection.

These are valuable studies that we can apply to Vietnam to examine the influ-
ence of socio-economic factors on reducing the use of plastic bags in daily life
because Vietnam is currently a country with a high rate of pollution due to plas-
tic waste. According to the Ministry of Industry and Trade, Vietnam has 1.8 mil-
lion tons of plastic waste each year, including more than 30 billion plastic bags.
It greatly affects the lives of people in all aspects.

In big cities, the consumption of plastic bags is often very high and shows no
signs of slowing down. According to Yen [10], the willingness to pay for reduc-
ing the use of plastic bags in the daily life of people in Ninh Kieu District is still
not high. Most interviewees chose to pay less than 500 VND/plastic bags. That’s
not a high number when compared to other countries. A study by Nattapat,
Chanathip, and Jun [11] on estimates of willingness to pay for plastic bag waste
management in Bangkok found that 60.2% of people (out of 108 people) are
willing to pay for plastic bag waste management, and 39.8% disagree. And the
results show that people in the study area are willing to pay 0.044 USD/plastic
bag (Mean WTP) to manage nylon waste.

The highest consumption of plastic bags is in Hanoi. In Hanoi, nylon bags
are still a convenient and cheap product used regularly in Hanoi city. Eve-
rywhere in the alleys, it is easy to see plastic bags. Linh Nam ward in Hoang
Mai district, Hanoi city, is one of the localities with high consumption of
plastic bags. On average, a household uses up to 1 kg of plastic bags per month.
This number of nylon bags does not guarantee 100% that they will be col-
lected and treated correctly. The amount of plastic bags indiscriminately dis-
charged into the environment is still high because there are few public trash
cans in Linh Nam ward. With the rapid and strong economic development,
the apartment complexes gradually formed in Linh Nam ward will increase

the number of goods consumed. Environmental issues, especially the reduc-
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tion of plastic bags, will become a big problem—an urgent problem that needs
to be solved.

There needs to be a study on reducing plastic bags in daily life. It can help de-
sign policies tailored to the study site. Therefore, this study aims to analyze
people’s opinions, estimate people’s willingness to pay, identify influencing fac-
tors, and then provide a predictive model of willingness to pay to reduce the use
of nylon bags in daily life. Determining willingness to pay for environmental is-

sues has important informational significance for policymakers [12].

2. Methodology

The study used the Contingent Valuation Method (CVM) to build a market that
does not yet exist for a certain type of goods or services. Then Mean WTP will be
estimated from the Binary Logistic regression function. However, we need to
make sure that all interviewees fully understand the information we convey. Oth-

erwise, there will be errors in measuring willingness to pay [13].

2.1. Survey Design and Data Collection

With 6069 households in Linh Nam ward, the sample size reaching the 95% sig-
nificance level is 375 households. It is calculated according to the formula of

Yamane as follows [14]:

N
n=——o—
1+ Nxé’

where: Nis the sample population.

n is the number of samples needed to be investigated to ensure representa-
tiveness.

eis the level of statistical significance (this study used e = 0.05).

Randomly select 375 households in 3 locations: Linh Nam Street, Nam Du Street,
and Thuy Linh Street. Three adjacent streets all belong to Linh Nam ward.

2.2. Analysis of Fundamental Factors Affecting the Level
of People’s Willingness to Pay

The Binary Logistic regression function used in this study is as follows [15] [16]:

i

Yzln(l BP]:,BO + Bbid + BX,

where: X is a vector of socioeconomic factors such as age, gender, education,
household size, and income.

B(i=0,1,2) are the estimated parameters.

The Odds Ratio: LP

Pis the probability that the respondent agrees to pay to reduce plastic bags in
daily life. On the contrary, (1-P) is the probability that respondents do not agree
to pay to reduce the use of plastic bags in daily life.
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The Binary Logistic regression equation is rewritten as follows:

Y =In(Odds) = 3, + pbid + X,
2.3. Parametric Approach to Estimate Willingness to Pay
The Mean WTP is estimated by using binary logistic model as follows [17]:
Y =In(Odds) = g, + Bbid + X,
We have:

ﬂo + z:l :BiXi
—Bbid

Mean WTP =

3. Results and Discussions

3.1. Result of Method Single-Bounded Dichotomous Choice

Based on DC1 model, 77.87% of the respondents are willing to pay to reduce

» <«

plastic bags in daily life (Table 1). Moreover, the percentage of “Yes”-“No” res-
ponses indicates that the acceptance rate falls when the suggested bid gets high-
er. About 85.29% of people agree to pay at the bid of 50,000 VND. This ratio de-
creased to 78.49% at the bid of 60,000 VND. And the lowest rate is 69.57% at the
proposal of 90,000 VND. This proves that the higher the bid, the more house-

holds tend to refuse to pay to reduce the use of plastic bags in daily life.

3.2. Model of Binary Logistic Regression and Its
Parameters’ Estimation

The Binary Logistic regression model was used to estimate the influence of the
main parameters on the explanatory variable. The Omnibus fit test (Table 2) was
performed before model estimation. The test result is Sig. < 0.05. It indicates the
model’s suitability.

Table 3 describes the variables in the model. It consists of 7 independent va-
riables and one dependent variable.

Table 4 presents the output of the logistic regression model. This model esti-
mates the proportion of respondents from individual categories who would be

Table 1. Probability of answering “Yes - No” of the households under model DCI.

Yes No
Bid No. Percent (%) No. Percent (%)
50.000 VND 87 85.29% 15 14.71%
60.000 VND 73 78.49% 20 21.51%
70.000 VND 68 77.27% 20 22.73%
90.000 VND 64 69.57% 28 30.43%
Total 292 77.87% 83 22.13%

Note: total percent of “yes” was calculated by dividing the number of households agreed
to pay by the total number of households surveyed.
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willing to pay a fee to reduce household use of plastic bags, Ze., the odds that a
variable “willing” will take on the value “Yes”.

Household size and gender of the household head were not statistically signif-
icant due to the Sig. coefficient. > 0.05. We will remove these two variables from
the model.

When we remove the two variables “household size” and “gender of the
household head” from the model, the S coefficients of the remaining variables do

change, but not much.

Table 2. The Omnibus goodness of fit test.

Chi-square df Sig.

Model 183.854 7 0.000

Table 3. Describe the variables in the model.

Variable Describe Note

No=0

WTP Willingness to pay of HH
Yes=1

Age Age of head of HH Continuous variable
Male =1

Gender Gender of head of HH
Female =0

Nf Size of HH Continuous variable

<7 million VND/month = 1

7 - 15 million VND/month = 2

Inc Income of Interviewees
15 - 25 million VND/month =3
>25 million VND/month = 4
Under high school = 1
High school = 2
Edu Education level of head of HH
Collge =3
University/ above university = 4
Probability to agree or disagree Yes=1
with the statement “people should
Cog . -
sacrifice part of their income to
protect the environment” No=0
50 thousand VND/month =1
60 thousand VND/month = 2
P Bid

70 thousand VND/month = 3

90 thousand VND/month =4
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Table 4. The binary logistic regression output—explanatory variable: willingness to pay

for a public good.
B S.E. Wald df Sig. Exp(B)
P -0.579 0.177 10.656 1 0.001 0.56
Inc 3.459 0.591 34.284 1 0.000 31.792
Nf -0.342 0.402 0.725 1 0.395 0.71
Edu 1.106 0.218 25.857 1 0.000 3.023
Age -1.079 0.252 18.33 1 0.000 0.34
Gender 0.812 0.443 3.359 1 0.067 2.253
Cog 1.875 0.927 4.091 1 0.043 6.52
Constant -5.933 2.571 5.326 1 0.021 0.003

3.3. Mean WTP and Factors Affecting People’s Willingness to
Pay to Reduce the Use of Plastic Bags in Daily Life

We used a parametric approach to estimate the interviewed households’ mean
WTP level. Specifically, this method will use the coefficients obtained from the
Binary Logistic regression model in Table 5. The strength of this method is that
it allows to combine and analyze the characteristics of the interviewees to calcu-
late mean willingness to pay. The mean willingness to pay for reducing the use of
plastic bags in daily life in Linh Nam ward is VND 67,221.89/month. It shows
that respondents have a rather positive response to reducing plastic bags in daily
life. In addition, it can be very effective to establish fundraising policies that
fluctuate around willingness to pay. We need to determine how factors influence
willingness to pay to develop the most effective policies. It is necessary to quan-
tify the influencing factors.

In Table 5, the variable P has a coefficient of —0.577, which means that when
the proposed price increases, the number of households that agree to reduce
plastic bags will decrease. This conforms to the conclusions of Jin et al [18] and
Nasreen ef al. [19]. The variable Inc has a coefficient of 3399, which proves that
income is a very important variable affecting the “Yes” or “No” decision to pay
for reducing the use of plastic bags. Construction policies that help reduce the
use of plastic bags should be associated with policies to increase income. It will
bring great benefits in ensuring social security. The Age variable has a coefficient
of —1.178, showing that people in the older age group are more likely to refuse to
pay for the reduction in plastic bag use. It may be because living habits and cus-
toms heavily influence their perception. We need to have appropriate policies to
raise awareness of the elderly group, thereby stimulating them to reduce plastic
bags in daily life. Education level is also an important variable affecting the “Yes”
or “No” decision to pay for reducing the use of plastic bags in daily life. In this
study, the variable Edu has a coefficient of 0.915, which means that as the level of
education increases, the level of consent to pay for reducing the use of plastic

bags in daily life also increases.
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Table 5. Binary logistic regression output—explanatory variable: Willingness to pay for a
public good (after removing two variables).

B S.E. Wald df Sig. Exp(B)
P -0.577 0.175 10.859 1 0.001 0.561
Inc 3.399 0.551 38.02 1 0.000 29.923
Edu 0.915 0.189 23.486 1 0.000 2.497
Age -1.178 0.245 23.087 1 0.000 0.308
Cog 1.767 0.822 4.626 1 0.031 5.854
Constant -5.426 1.848 8.619 1 0.003 0.004

When giving the opinion “people should sacrifice part of their income to pro-
tect the environment”, most respondents agreed with this view. Moreover, the
percentage of households who agree with the given point of view also agree to
pay the proposed price to reduce the use of plastic bags in daily life is 81.36%. It
is consistent with the coefficient of the Cog variable when the coefficient 1.767
has a positive sign.

To better quantify the influence of the independent variables on the depen-
dent variable, we assume that the probability that the household agrees to pay
for reducing the use of plastic bags in their primary activities is 10%. Or £, =
10%. P, is the probability of willingness to pay to reduce the use of plastic bags in
daily life when the variable X; fluctuates while other variables remain constant.
We have:

Be®  0.1xe”
1-B (1-e")  1-0.1x(1-e")

Pi:

Through Table 6, we see that income has the greatest influence on the proba-
bility of answering “Yes” to reducing the use of plastic bags in daily life. The
proposed price has the lowest impact. The ranking of influencing factors is im-

portant to help develop suitable policies for the study area.

3.4. The Model Predicting the Probability of Answering “Yes”
or “No” for Reducing the Use of Plastic Bags in Daily Life

One strong application of Binary Logistic regression is prediction. Predicting the
probability of agreeing or disagreeing with reducing the use of plastic bags in
daily life is necessary to estimate the effectiveness of the policy. The correct pre-
diction for the whole model is 88%—calculated based on the Binary Logistic re-
gression analysis results. To predict the probability of agreeing or disagreeing to

pay for reducing the use of plastic bags in daily life, we use an equation as fol-

p X _ eln(ndds)
X 1+e(adds)

lows:
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Table 6. Ranking the degree of influence of independent variables on the dependent va-

riable.
Initial probability: 10%
Variable B Exp(B) Probability when the Impact Ranking
variable Xi fluctuates
P -0.577 0.561 6% —-4% 5
Inc 3.399 29.923 76.90% 66.90% 1
Edu 0.915 2.497 21.70% 11.70% 3
Age -1.178 0.308 3.30% -6.70% 4
Cog 1.767 5.854 39.40% 29.40% 2

Y
where, E (}j is the probability that the dependent factor reaches the value 1

when the independent factors have a specific value.

ln(odds) = B, + BGen+ B,Age+ pEdu + p,Inc + BN ; + pCog + 5, P

We get:
In (odds) =-5.933-0.577P+3.3991Inc+0.915Edu —1.178 A4ge+1.767Cog

To make this clear, we can take the following example:

Mr. A lives in Linh Nam ward. This year he is 27 years old. He graduated from
high school. Currently, he has an income of 10 million VND a month. He agrees
with the view that “people should sacrifice part of their income to protect the
environment”. When he withdraws money for 60,000 VND/month, then the

probability of answering “yes” is:

© =0.993638 =99.3638%

X

—5.933-0.577x2+3.399x2+0.915x2-1.178x1+1.767x2

Y —5.933-0.577x2+3.399x2+0.915x2-1.178x1+1.767x2
l+e

The probability that Mr. A agrees to pay is 99.3638%, with a correct prediction
of 88%.

4. Conclusions and Policy Recommendations

Research results show that people living in Linh Nam ward are aware of the
harmful effects of using plastic bags. Nearly 61.3% of opinions said that the
harmful effects of plastic bags directly affect human health. Only about 38.7% of
the rest think that the harmful effects of plastic bags greatly affect the environ-
ment and natural resources. We need to continue to educate people about the
harmful effects of using plastic bags. Policies should specifically target the elderly
group when the analysis shows that they tend to refuse to pay to reduce the use
of plastic bags.

On average, according to the DC1 model, about 77.87% of households are
willing to pay to reduce the use of plastic bags in daily life. The mean willingness

to pay for reducing the use of plastic bags in daily life in Linh Nam ward is VND
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67,221.89/month. The policy of mobilizing capital for the construction of public
works to reduce the use of plastic bags in daily life should revolve around this
price. Suppose we want to increase the Mean WTP. In that case, more policies to
improve people’s incomes are needed because the results of this study have
demonstrated that as income increases, the willingness to payments also in-
creases.

Socio-economic characteristics greatly impact the probability of “Yes” or “No”
to pay for reducing the use of plastic bags in daily life—especially factors such as
income, age, awareness... The quantification of the influence on variables helps
the proposed policies to support each other. For example, education policies can
help reduce the use of plastic bags (education helps raise awareness and increase

access to information about the environment).

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

References

[1] Akter, S. (2008) Determinants of Willingness to Pay for Arsenic Safe Drinking Wa-
ter: A Case Study in Bangladesh. Asian Journal of Water, Environment and Pollu-
tion, 5, 85-91.

[2] Griliches, Z. (1971) Price Indexes and Quality Change. Harvard University Press,
Cambridge. https://doi.org/10.4159/harvard.9780674592582

[3] Diamond, P.A. and Jerry, A.H. (1994) Contingent Valuation: Is Some Number Bet-
ter Than No Number? Journal of Economic Perspectives, 8, 45-64.
https://doi.org/10.1257/jep.8.4.45

[4] Dunn, J. (2012) Estimating Willingness to Pay for Continued Use of Plastic Grocery
Bags and Willingness to Accept for Switching Completely to Reusable Bags. All
Graduate Theses and Dissertations, 1282. https://digitalcommons.usu.edu/etd/1282

[5] Akhtar, S., Dean, S., Anjum, F. and Javed, M. (2018) Determination of Willingness
to Pay for Improved Water Supply in Selected Areas of Lahore. Chinese Journal of
Urban and Environmental Studies, 6, 1-12.
https://doi.org/10.1142/S2345748118500136

[6] Song, N., Huyen, V., Dung, L. and Thuy, N. (2019) Using Double-Bounded Dicho-
tomous-Choice to Estimate Households Willingness to Pay for Improved Water

Quality in Bac Ninh Province of Vietnam. Journal of Environmental Protection, 10,
1407-1418. https://doi.org/10.4236/jep.2019.1011083

[7] Li, Y. and Wang B.R. (2021) Go Green and Recycle: Analyzing the Usage of Plastic
Bags for Shopping in China. International Journal of Environmental Research and
Public Health, 18, 12537. https://doi.org/10.3390/ijerph182312537

[8] Trang, T., Jr., R. and Song, N. (2019) Factors Affecting the Households Willing-
ness-to-Pay for Wastewater Treatment in Agro-Food Processing Craft Villages,

Nhue-Day River Basin, Vietnam. Journal of Environmental Protection, 10,
1119-1130. https://doi.org/10.4236/jep.2019.109066

[9] Madigele, P.K., Mogomotsi, G.E.J. and Kolobe, M. (2017) Consumer Willingness to
Pay for Plastic Bags Levy and Willingness to Accept Eco-Friendly Alternatives in

DOI: 10.4236/jep.2022.133018

297 Journal of Environmental Protection


https://doi.org/10.4236/jep.2022.133018
https://doi.org/10.4159/harvard.9780674592582
https://doi.org/10.1257/jep.8.4.45
https://digitalcommons.usu.edu/etd/1282
https://doi.org/10.1142/S2345748118500136
https://doi.org/10.4236/jep.2019.1011083
https://doi.org/10.3390/ijerph182312537
https://doi.org/10.4236/jep.2019.109066

N. V. Song et al.

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

Botswana. Chinese Journal of Population Resources and Environment, 15, 255-261.
https://doi.org/10.1080/10042857.2017.1369243

Yen, H. (2011) Analysis of Perceptions and Willingness to Pay for Reducing the Use
of Plastic Bags in the Daily Life of People in Ninh Kieu District, Can Tho City. Can
Tho University.

Piromrat, N., Pharino, C. and Nakatani, J. (2018) Estimating Willingness to Pay for
Plastic Bag Waste Management in Bangkok, Thailand. Proceedings of137th ISERD
International Conference, Bangkok, 21-22 October 2018, 12-16.

Trang, T., Raiola, R. and Song, N. (2018) Households Willingness-to-Pay for
Wastewater Treatment in Traditional Agro-Food Processing Villages, Nhue-Day
River Basin, Vietnam: Case Study in Hanoi City. Journal of Environmental Protec-
tion, 9, 1021-1033. https://doi.org/10.4236/jep.2018.910063

Breidert, C., Hahsler, M. and Reutterer, T. (2006) A Review of Methods for Mea-
suring Willingness to Pay. Innovative Marketing, 2, 8-32.

Yamane, T. (1967) Statistics: An Introductory Analysis. 2nd Edition, Harper and
Row, New York.

Kubak, M., Gavurova, B. and Legutka, K. (2020) Economic Value Estimation of the
Natural Heritage of the Tatra National Park. International Journal of Environmen-
tal Research and Public Health, 17, 3032. https://doi.org/10.3390/ijerph17093032

Johannesson, M., Johansson, P.O. and O’Conor, R.M. (1996) The Value of Private
Safety versus the Value of Public Safety. Journal of Risk and Uncertainty; 13, 263-275.
https://doi.org/10.1007/BF00056156

Hanemann, M. (1989) Welfare Evaluations in Contingent Valuation Experiments
with Discrete Response Data: Reply. American Journal of Agricultural Economics,
71, 1057-1061. https://doi.org/10.2307/1242685

Jin, J., Wang, W., Fan, Y. and Wang, X. (2016) Measuring the Willingness to Pay for
Drinking Water Quality Improvements: Results of a Contingent Valuation Survey
in Songzi, China. Journal of Water and Health, 14, 504-512.
https://doi.org/10.2166/wh.2016.247

Nasreen, LK., Brouwer, R. and Yang, H. (2014) Household’s Willingness to Pay for
Arsenic Safe Drinking Water in Bangladesh. Journal of Environmental Management,
143, 151-161. https://doi.org/10.1016/j.jenvman.2014.04.018

DOI: 10.4236/jep.2022.133018

298 Journal of Environmental Protection


https://doi.org/10.4236/jep.2022.133018
https://doi.org/10.1080/10042857.2017.1369243
https://doi.org/10.4236/jep.2018.910063
https://doi.org/10.3390/ijerph17093032
https://doi.org/10.1007/BF00056156
https://doi.org/10.2307/1242685
https://doi.org/10.2166/wh.2016.247
https://doi.org/10.1016/j.jenvman.2014.04.018

	Households’ Willingness-to-Pay to Reduce the Use of Plastic Bags: Case Study in Viet Nam
	Abstract
	Keywords
	1. Introduction
	2. Methodology
	2.1. Survey Design and Data Collection
	2.2. Analysis of Fundamental Factors Affecting the Level of People’s Willingness to Pay
	2.3. Parametric Approach to Estimate Willingness to Pay

	3. Results and Discussions
	3.1. Result of Method Single-Bounded Dichotomous Choice
	3.2. Model of Binary Logistic Regression and Its Parameters’ Estimation
	3.3. Mean WTP and Factors Affecting People’s Willingness to Pay to Reduce the Use of Plastic Bags in Daily Life
	3.4. The Model Predicting the Probability of Answering “Yes” or “No” for Reducing the Use of Plastic Bags in Daily Life

	4. Conclusions and Policy Recommendations
	Conflicts of Interest
	References

