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Table 1. Market and non-market outcomes from dust phenomena
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and non-market outcomes
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Market outcomes

Iso (Sogll 2 e, il
The effect of dust on air pollution
S e LS 5 Lega S S
The effect of dust on urban green space
S59S Gidu p Légs S 5]
The effect of dust on the agricultural sector

a8l Slows Cdls  jLégs 5 31
The effect of dust on the physical health of individuals
ol Gyan Gl Legs S 5l
The effect of dust on increasing water consumption

b g pld Cxro p JLées S
The effect of dust on the livestock and poultry industry
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Table 2. Descriptive results of quantitative variables

O i A5l Sl oSl (o yuicto
Coefficient of variation Maximum At least Average Variables
0.31 80 18 32 (JL) o
Age (year)
0.78 12 1 25 (Slass) lgils ol 3l
Households (number)
0.21 18 0 13.83 Jeasss sla Lo
Years of study
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Gender
0.69 80000000 400000 14015130 (L) slale aalys
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(Rials)

Source: Research findings
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Table 3. Results of estimation of logit model (air pollution section)

LY eSbeo o s T osbl b3, 3391 p cal o L yuiiio
Marginal Effect Elasticity at means T-Ratio Estimated coefficients Variables
- 0.086 0.4° 0.15 bee Sl 2
Constant
-0.0000016 -0.22 -2.9%= -0.0000069 Sty
Bid
-0.0045 -0.34 -2.5%* -0.018 o
Age
0.10 -0.083 2,75 0.42 OB Y VL) Jlsils ol 3l ol
households
-0.0057 0.073 1.80% 0.023 (k2> B9 @JQ K
education
0.16 0.13 4,55 0.66 (QIRERRR YL dalyo
Income
-0.072 -0.11 _2%* -+0.29 S
Gender
0.028 0.29 1.4 011 oty farme orntl e

The importance environment

PERCENTAGE OF RIGHT PREDICTIONS= 0.61
LIKELIHOOD RATIO TEST = 48.33
MCFADDEN R-SQUARE = 0.034
MADDALA R-SQUARE = 0.046

*xx kx % Respectively, at a level of one, five and ten percent
Source: Research findings
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Table 4. Results of estimation of logit model (urban green space section)

sl F Ol 53 S T oyl 35, 00yl pd e o
Marginal Effect Elasticity at means T-Ratio Estimated coefficients Variables
- -0.02 -0.1% -0.049 e 5l o8
Constant
-0.0000026 -0.28 -3.5%# -0.000011 slgrioy
Bid
-0.0043 -0.33 -2.4%* -0.017 Oy
Age
-0.11 -0.09 e -0.47 G5 ¥ YL lgils o 3l slaws
households
0.0063 0.08 2% 0.026 (whed 398 VL) Do
education
0.039 0.42 2 0.16 (A TERERE ©YL) wwlys
Income
-0.056 -0.08 -1.6* -0.23 Coni
Gender
0.14 0.12 4/1%%= 0.61 Gy dame ol e

The importance environment

PERCENTAGE OF RIGHT PREDICTIONS = 0.60
LIKELIHOOD RATIO TEST = 50.11
MCFADDEN R-SQUARE =0.036
MADDALA R-SQUARE= 0.048

*xx A%k % Respectively, at a level of one, five and ten percent
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Source: Research findings
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Table 5. Descriptive results of quantitative variables (agricultural sector)

Ol kS e NS Sile Lo yaiio
Coefficient of variation Maximum At least Average Variables
0.3 87 22 45 (L) o
Age (year)
0.42 10 1 4 ©law) gl ol 3l
Households
0.44 18 0 10.9 Jeazs sla L
Years of study
0.54 5 1 1.58 Jelis of 3l olaws

Number of people employed

0.919 1200000000 6000000 298290980 (U 635 GVl sl

Annual agricultural income (Rials)

Source: Research findings Geidos sloazdly sxis
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Table 6. Results of estimation of logit model (agricultural sector)

1R il 5o il T ool b3, 3391 3 al o L yicto
Marginal Effect Elasticity at means T-Ratio Estimated coefficients Variables
- -0.750 -2.3% -2.13 s 5l oy
Constant
-0.000003 -0.28 -3.7# -0.000013 olgins
Bid
0.0048 0.34 1.9% 0.021 Y
Age
-0.10 -0.098 2w -0.45 G Y YL gl ol 3l slass
households
0.075 0.18 2.5%* 0.32 Jels of 8l slaws
Number of people
employed
0.015 0.25 2.2% 0.066 EMcass
education
0.0000000035 0.16 3.6™* 0.000000015 Al o
Income
0.032 0.41 1.7% 0.14 e s pasls

Environment index

PERCENTAGE OF RIGHT PREDICTIONS = 0.69
LIKELIHOOD RATIO TEST =49.73
MCFADDEN R-SQUARE = 0.07
MADDALA R-SQUARE = 0.096

*xx Kk % Respectively, at a level of one, five and ten percent

Source: Research findings
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Table 7. Quantitative description of water consumption costs due to the occurrence of dust phenomena in 1395

(S y20) 1A Jlo 50l q 33 8 pan T yliwo JS 5l

6126750
The total amount of water consumed in 9 months since 1395 (cubic meters)
1730 () 2T aSe o o L]
Cubes per cubic meter of water (Rials)
10599277500 (L) aale & byae ol JS ause
The total cost of 9 months water consumption (Rials)
1552853 (S i) liasls amle ¥ 50 Byae Of liwe JS
The total amount of water consumed in the 3 months of summer (cubic meters)
2070 () ol 55 o oo 2o 52 Lo
Water meters per cubic meter of water in summer (Rials)
3214405710 (Ub) lls anle ¥ 5 mn T S atyjm
Total cost of 3 months of summer water consumption (Rials)
13813683210 (U VYA Jlo jo bpae oI JS ase
Total water consumption in 1395 (Rials)
0.2 Sl S 5l oib T G pae (alidl liee
Increased water consumption due to dust
2762736640 by Jlo o 50 )Lego 8 51 5 ol G pas ialidl 51 ol asse

The cost of increasing water consumption by dust in one year (Rials)

Source: Ardakan county water and waste office
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Table 8. Quantitative description of the cost of treating diseases caused by the occurrence of dust phenomena in 1395

oo il Copilaig 1 ol sl o] Soe Golows o
Chronic bronchitis Bronchitis Acute asthma Asthma Pneumonia disease
-l lows
153 169 100 295 2334 Oblesz o 2
Number of patients
13270357885 2008554193 1402518099 3324390557 31822226056 (o) oo M"b
Treatment cost (Rials)
15548414040 Wby JS o5

Total cost (Rials)

Source: Ziaee hospital in Ardakan city
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Table 9. Quantitative description of information on dust losses on livestock and poultry industry in 1395

HLe90,5 1 oadiylow pls J5 sluss

20 Number of trapped dust particles
200000 ULy pls 5o leys ase
The cost of treatment per animal (Rials)
50000000 (Jby) Lego,5 51y ondsylaws slapls (yleys IS aize
Total cost of treating sick animals from dust (Rials)
2628000 JLega S il eadcali o sloaz s> sloss
Number of industrial chicks consumed by dust
50000 (b)) o 0 o 4o
Cost of any industrial chicken (Rials)
131400000000 (Jby) JLego,S il oascals o slaazs> JS anje
The cost of all industrial chicks waste dust (Rial)
70 g3 S Fl p oadili (cag (sloaz sz slass
The number of native chicks killed by dust
20000 (b)) sng: Er0 2 a2
Cost per native chicken (Rials)
1400000 (L) Jhéss,S 51 oaiiili pog sz gz JS e
Total cost of native chicks lost due to dust (Rial)
131451400000 (UL yeebo 5 pls ido p ,Legn,S 5l ool lylus S 450

The total cost of the damage caused by dust on the livestock and poultry section (Rials)

Source: Ardakan Veterinary Office
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Table 10. Estimating the total value of damage caused by the dust

ovgede SIS (b i 3 sy ugoda 1
(JUy) sl go 5 oy sfgo )§

oy gelols I ST 51 (AU 4 30

HLe9d,5 oy (galals &l 51

(Ju) oS The intangible effects of dust

The cost of tangible effects ~ Tangible effects of dust ~ The cost of the intangible effects phenomena
of dust phenomena (rials) phenomena of dust phenomena (Rial)
cadle  JLége S Sl lsa (Sogll 5 JLégs s I
15548414040 The effect of dust on the 33185478480 The effect of dust on air
health pollution
ol Gypan p Légs S il SeD e 518 e S I
2762736640 The effect of dust on 30736160140 The effect of dust on urban
water consumption green space
sk g o yless S ©59US Giu p JLéga S !
131451400000 The effect of dust on the 50431570000 The effect of dust on the

livestock and poultry

agricultural sector

Source: Research findings

Bl upelel 5 Gugele Dhlus (g3l oS B
Ol 25l 5 (Gladl coas Lo 1 L8505 onay
o)) Sl sl s Laas ol ol bl csloy a4 bles
& bl l.';.,..;l) Q—.'.‘ 5O O Qlfa)l ul....u).er..u O edudy
(S 0 slas be ‘_joyi REy P 6‘)? olj.é\ Q}\oﬁ.
g &8 @bl kegd S blis ;o (55)laS SYgame 4
3 YL g,elas iz o ol 8l csle o bles b))
@ bgr e sloan ;e uimmen el Caws @ o i plo
oz plo Gl o1y 08) (2 3VL ok g plo 25w
Ll 0ol plaiz] 8 4 wgele

ab Jols iegh cpl 5l aS el ulul
Sl &Ll s b 4 (Sloleriag Ol o

cElop 4 bl S5 5 e Jolos 51 S
o M])é J.OLS‘- d"‘bﬁf’ U"‘ 09 WP Oy90 O‘JB‘
O 5l oolainl L) Wigd oo dxel> LSJ"TP JrLpALY
S 3l (e Sl yo 5l oo

3 o 9590 Sl Ghigal g IMars
(ol sl 009y S 3G Jelse 5 Sy ide ol
oee Soiigel § OMazs mhaw (il 5 oS
3551 5% s sl Laa g 152 (Tl 5l (6 Sl

G5 2 b 3 oliyelaS §3leolST uimen S e

4 )ke93,5 5l (8L 03)ly Sl Gliee b
OBl s 0 WAL Jls o ek g plo oo
50 0a 3590 08, el 00gs JU, VYIFOVEL el
9o S 5l (Bl Sl syl 590 50 ragh ol
Fatahi L 5 oS 7,15 9 Jolo oldlae pi 5l Lo &5
Syl cdsllae Shin et al. (2010) 4 Ardakani (2016)
2 kEes,5 suay A6 Clils I8 8550 alale
W oo)gT Vo Joo
IS G5 Ol dnmlie L Ve Jouz 4 azgi b
Olgiss eselsl 5 ugels Il 5l 3L cloas e
SIS s Gugele SIS ST 85 45T 28,5 A

S 5 4
Sz 5 k) 5l s pSose b Seok cnl )
ly O3l sy a4y sled gl Joe g oo lobs!
doo  Sogll Lias Jols o lameeny; mlis Lai>
oddy Jlie ;0 (55)laS SV garme (b o (LES
slossly plo Slhlus s 0wl Caws 4 jLégo S
90,8 (e Sl i )3 oy (nl 4 bgpe ugale
Slowz Cdlos p Le90)5 Sl ol Bpan (Ll
5 ooliul b baals lals 5 (s aws 2 sLégs,5 il g o3l

Gloal alez 1o awlre vais 3o 8,500 g b coad

VWAV s ) o led e pli 050 ¢ slanme pole aslilad



Sl Censy lasme p Legs I ooy golaidl ol s (o 135 )55 )

» sk g pls @ bae Glaglon 55 5 lulid
Do o0 dpog (Shpels Ay

G e ol eS ey a4 bl e 4 4z b

ol Caws 4 Jb, YYVAOFVATA: &S o Sogll

o] jo o lasliwl 5 59,4 olKiws ;| eolaiwl

BBl Slapts 35 5 97 Cwndy G
SIS sl ol 550 bl j0 saims loie

Lol 55978 g0 S 5l (U

1Dust

2 Contingent valuation method
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5Cost of Illness
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Introduction: One of the phenomena related to air pollution that has been witnessed in western and south-
western regions of Iran in recent times is that related to dust, an atmospheric phenomenon that has adverse
environmental effects and impacts. Dust storms have had many negative effects on health, economics, society
and the environment, resulting in huge damage to human resources, health, industry, and especially agriculture.
The purpose of this study is to quantify the tangible (market) and intangible (non-market) damages caused by
dust-related phenomena in the city of Ardakan.

Materials and methods: The data required in this study were obtained from the statistics and data recorded in
Ardakan offices, as well as the completion of 244 double bounded dichotomous choice questionnaires in the
agricultural sector and 509 questionnaires in the air pollution and urban green areas during 2016 using 30 pre-
tests and Michels and Carson. In this study, the tangible and intangible damages of dust are valued using the
conditional valuation method and market price. Using the logit model, the factors that affect the willingness to
pay are estimated for each section using Shazam 9 and mathematical calculations using Maple Version 18
software.

Results and discussion: The results of this study showed that income and education variables have a positive
and significant effect on people's willingness to pay for air pollution and urban green space. The variables of
age, number of households and gender all had a negative and significant effect on people's willingness to pay
for air pollution and urban green space in the face of the dust phenomenon. In the agricultural sector, variables
such as age, number of employed people, education and income have a positive and significant effect on
farmers' willingness to pay for agricultural products in the face of the dust phenomenon. The total value of the
damages against this phenomenon to respond to air pollution is estimated at 33,185,478,480 Rials, the
maintenance of agricultural products at 50,431,570,000 Rials and the maintenance of green space against dust-

*Corresponding Author. E-mail Address: fatahi@ardakan.ac.ir
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related phenomena at 30,736,160,140 Rials per year for the city of Ardakan. Also, the tangible losses from
dust-related phenomena in terms of increased water consumption due to washing during dusty days is
2,762,736,640 Rials, the negative impact of dust on physical health and treatment costs and mortality due to
asthma and bronchitis diseases at 15,548,414,040 Rials and the negative impact on the livestock sector and
treatment costs and cattle losses were calculated 131,451,400,000 Rials using a market approach

Conclusion: The results indicate that the total value of intangible and tangible damages for the city of Ardakan
in 2016 were 114,353,208,620 RIs is 149,762,550,680 Rials, respectively. The value of the willingness to pay
people in agriculture was higher than for other sectors. The livestock and poultry sector also has the highest
figure among other tangible costs. Therefore, this estimate provides policy makers and authorities with the
guidance needed for controlling the effects of dust on human environments.

Keywords: Dust, Air pollution, Contingent valuation, Willingness to pay.
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