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Introduction

Given the rapid process of industrialization, expansion of agriculture, increased reliance on fossil fuels, and the
intensification of climatic conditions, air quality has rapidly deteriorated in recent years. One of the most important
issues and challenges facing the world today is air pollution, particularly PM3 s pollution. This problem has evolved
into one of the most complex and serious dilemmas affecting the lives of people worldwide. Exposure to high levels
of air pollution has negative health implications. The present study aims to measure the willingness to pay of
Mashhad city residents for the improvement of PM;s pollution and identify the factors influencing this willingness

to pay.

Materials and Methods

This study used contingent valuation and the multiple-bound discrete choice model to calculate individuals'
willingness to pay. The research focused on the certainty level of "definitely yes" and generated 13 different
proposals ranging from 10,000 Toman to 200,000 Toman. The ordered logit regression model was employed to
analyze the factors influencing the willingness of Mashhad citizens to pay for air quality improvement. The study
collected 343 questionnaires from Mashhad city residents, considering variables such as education level, age,
gender, marital status, family size, presence of children, chronic respiratory diseases and individuals' income. The
dependent variable was the public's willingness to pay for improving air quality regarding PM2.5.

Results and Discussion

The study found that a significant portion of respondents were willing to pay for air quality improvement. About
22.45% were willing to pay less than 10,000 Toman, 60.06% were willing to pay between 45,000 and 58,000
Toman, 5.83% were willing to pay between 95,000 and 120,000 Toman, and 11.66% were willing to pay between
155,000 and 200,000 Toman. The average willingness to pay for PM2.5 pollutant improvement in Mashhad was
estimated to be 55,488 Toman. Education, age, respiratory diseases, income, and family size were found to affect
willingness to pay.

@ @ ©2024 The author(s). This is an open access article distributed under Creative Commons
E' Attribution 4.0 International License (CC BY 4.0).

https://doi.org/10.22067/jead.2024.86525.1247


https://jead.um.ac.ir/
mailto:%20l.abolhasani@um.ac.ir%20………….
https://doi.org/10.22067/jead.2024.86525.1247
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/jead.2024.86525.1247
https://orcid.org/0009-0008-0999-0916
https://orcid.org/0000-0001-9999-9333
https://orcid.org/0000-0002-0454-0368
https://orcid.org/0000-0002-0255-9997

VY Sl o o)lod FA Al ((55,5LiS dnugi g sl 4 i YYFY

Conclusion

Improving air quality and reducing pollution requires costly efforts and collaboration from society. This research
examines individuals' willingness to financially contribute to air quality enhancement. Factors influencing their
willingness to pay are also studied. Based on the findings, it is recommended that the government and municipal
authorities impose taxes and levies on polluting sectors, considering the calculated value of air pollution and its
sources. Educational programs tailored to diverse educational backgrounds, along with technology and social media,
can raise environmental awareness among youth. Developing cost-effective public transportation systems and
providing discounts for low-income individuals can also help reduce pollution. Financial programs and incentives
for cleaner resources are another solution for improving air quality.
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Figure 1- Average annual concentration of PM2.5 pollutant during the years 2016-2021
(Mashhad Environmental Pollutants Monitoring Center, 2021)
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Table 2- Describing study variables

M‘g ,.\&m”'"
Dependent variable

iy 25
Definition

9o Cumdg gt slp <3y 4 e
Willingness to pay for air quality

W Il Galisen polaw ) o gdivadls "l Laas" Olsobl ko b cdlnyy 4y bilay
The Willingness to pay, classified under the certainty levels of "definitely yes," categorized

improvement across different levels from 1 to 13
Jias (51 poiho ekin iy y25
Independent variables Definition
- R (F =5Vl g (il 398 F'=ilund F=dyd V=[S e+ =0lgu )38 M gzl pdaww

Education

Classification of individuals' educational levels (Illiterate= 0, Primary school= 1, Diploma=

2, Bachelor's degree= 3, Master's degree and above = 4)

ol )3 365" jquis
Child's presence in the family
Jab corsy
Marital status
Gender
L'},u)

Age
NPl a
Family size
4y bgye (eje ilew
Chronic lung disease

=y = A
Yes=1,No=0
=y = A
Yes=1,No=0
=03 A= e
Male =1, Female =0
b slass
Number of years
0lgils- 31,8l dlass
Number of family members
=y = a
Yes=1,No=0

F=aeeo W U A o V= ade ABY pu V= aaio ¥ 5l 28 ‘~:AA])J Oh)al il wlale AAT).) o gldib pdaw
MT).\ (?ZO%J.,,: Y- )'l );\fb 9 a:i)%l:‘ Y. UV O ¥ :O%l:,e\f‘ L yY o
Income Classification of individuals' monthly income (No income = 0, less than 4 Million = 1,

between 4 and 8 Million = 2, between 8 and 12 Million = 3, between 12 and 16 Million = 4,
between 16 and 20 Million = 5 and above 20 Million = 6)

3.0 sboaisl, sl
Source: Research findings

9 5 o)lel e sl 1355551 il (2556 ) slio s |
sl g Sy IS 6yl e g0l LS S o bl
D sime g Cute cu pd sl asuiio £ ol gl jl a8 GoSlen
L olyal eeMiass (ili 8l U oS dad o ylid Moass yuiie
CotsS dame sl caby & bl YL Tolaw 53 (g iy Jlexs
e L)l (Becker, 2009) , S, slazel ay .85,.8 o 1,8 lon
JLos a1y 0,8 Slul ale s (609590 dgup0 Llgi o OMuass
e F I jsbas 5o Sl ales s Gial5H 5 w23l
s Jlw cplpls g aay Gili ol ]y 5,8 pasus céby oUly
HU & )l by 43,8 bl ot B st b oo
Jiang et ) o)L 5 b5 slaasl b ass ol (Liao, 2023
Zhou) ;S 5 55 (HU & Liao, 2023) $lJ 4 o» (al., 2023
lssxen (Mao et al., 2020) l,LSen 4 $lo o (et al., 2023

23,

Joiz ol gl sl oaBl) 0 Jgio )3 Sy 0] gl
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Table 3- Descriptive results of independent variables

Lwgm (S paiio oSSl Sbre Byl BEIRES S5 las
Continuous variables Average Standard deviation Minimum Maximum
ol 39.97 14.71 18 80
Age
lg515
Iy 3.77 1.33 1 7
Family size
AomansS” (51 yiio SN A3 o (g5
Discrete variables Category Relative frequency
s 4.66
Illiterate
. S5 13.7
Primary school
M ok 43.44
Education Diploma
ol 33.82
Bachelor's degree
Master's degree and above
al
: 35.28
odlgls ;5> 355" jin Yes
Child's presence in the family s 64.72
No
4 75.22
J.tz:l; [usve W23 '9 YeS
Marital status ges 24.78
No
2 41.4
Camni Male
Gender o5 586
Female
al
: 11.95
Slow Yes
Disease > 88.05
No
,’u 16.03
No income
Goelen ¥ 5l S 8.45
Less than 4 Million
N 50.73
Between 4 and 8 Million
.\AI)J uylm VY LJ A u» . 15.45
Income Between 8 and 12 Million
Ooakee VF JINY o 6.12
Between 12 and 16 Million '
O Vo IV 175
Between 16 and 20 Million '

and above 20 Million

3uios sbaansl, sl
Source: Research findings
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Table 4- The results of frequency distribution of the dependent variable

38 Ca by 4 bl zolaw gl o gl e (Sl
People's Willingness to pay levels Frequency Relative frequency Cumulative frequency

Vog)S
(ologi 321+ 5l aS) 77 22.45 2245
Group 1
(Less than 10 Thousand Tomans)
¥og)S
(Olegilsn A ¥ ) 206 60.06 8251
Group 2
(Between 45 and 58 Thousand Tomans)
¥ogS
loleg? lpm¥: 98 5) 20 5.83 88.34
Group 3 ' ’
(Between 95 and 120 Thousand Tomans)

oy

(clegt o Toe SN0 ) 40 11.66 100
Group 4
(Between 155 and 200 Thousand Tomans)

S 343 100
Total

Geins sbvasl, isle
Source: Research findings
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Table 5- Results of brant test of parallel regression assumption

. o 1
u"_"w C_h' °’.L°‘_ P-Value
Variables Chi? statistic
T 0.78 0.676
Education
- olgsls ) 53?5 JY-CS - 531 0.07
Child's presence in the family
Jabi Comdy 3.27 0.26
Marital status
S 0.71 0.7
Gender
o 3.09 0.214
Age
‘ AR
I s 0.07 0.967
Family size
olos 2.59 0.224
Disease
el 4.96 0.084
Income
& S)poty 22.88 0.117

3uios slaazil, sisle
Source: Research findings
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Table 6- The results from estimation of ordered Logit model

13y Jilod aiunsly it oy 3 1 biaw! By Zojol o\ /alue
Dependent variable: Willingness to pay  Coefficient  The standard deviation  Z statistic
Jatuo (sl yusio
e 0.525 0.153 3.44 0.001
Education
Ak 0.082 0.263 0.31 0.755
Child's presence in the family
Jm_ls =5 0.063 0.354 0.18 0.858
Marital status
S -0.088 0.253 -0.35 0.727
Gender
o 0.024 0.0106 2.33 0.020
Age
s 2 -0.194 0.098 -1.98 0.047
Family size
‘_5’[“"* 0.989 0.38 2.6 0.009
Disease
212 1.02 0.118 3.66 0.009
Income

Log Likelihood=150.87
Prob > Chi2 =0.0000

Pseudo R2

=0.2079

3.0 gboaisl, sl
Source: Research findings
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Table 7- Marginal Effects Obtained From Estimating The Ordered Logistic Regression Model

W ki Joleg,s P93 09,5 Py 09,5 Pk 095
Variables First group Second group Third group Fourth group
s -0.065** 0.0152 0.022%# 0.027#*
Education
e -0.01 0.002 0.003 0.004
Child's presence in the family
Jab Comdy -0.007 0.002 0.002 0.003
Marital status
- 0.011 -0.002 -0.003 -0.004
Gender
o -0.003** 0.0007* 0.001%* 0.0013%*
Age
P 0.024* -0.005 -0.008 -0.01°
Family size
Soles: -0.093%* -0.031 0.051°* 0.073%
Disease
sl -0.126%= 0.029% 0.043%= 0.053#==
Income

Kod o Ui 1y doyd Vg B Ve o )0 (6> gime iy i g s ok
suins glaazsly sislo
Source: Research findings
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