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The effects of air pollution (fine dust) on happiness and its monetary value
HEtop - ZI20f

Kim Danya - Jin Eunae

Abstract

In this study, we investigate how air pollution affects residents’ happiness in Seoul, and then
estimate the monetary value of air quality. In order to examine the relationship between
individual happiness and air pollution, we employ pooled cross-sectional data analysis with
location-specific and time-specific fixed effects using self-reported survey data For this, we
obtain Seoul Survey data (2005-2015) and combine with air pollution data. Our results show
that air pollution negatively affects happiness levels of those who live in Seoul. The result
suggests that policies for reducing air pollution can improve a subjective well-being of
residents in Seoul. Particularly, our empirical results show that personal willingness-to-pay for
an Tug/m’ reduction of PM10 is about 270 thousands won in a month. In addition, personal
monthly willingness-to-pay for a 0.1ug/m’ reduction of PM2.5 is about 250~300 thousands
won. Also, our findings show that willingness-to-pay for reduction of air pollution is different
among income groups and age groups as well as between females and males.

7l ¥ £ = A5, DM, MSAH|0|, SHACIME, BIEXIZ2|At
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Figure 1. Time trend of PM10 Level
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Figure 2. Box Plot: Monthly Mean Value of PM10
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Table 1. Descriptive Statistics (N: 409,663)

Variables Mean | SD. | Min. | Max
Happiness (score) 6.848 | 1.247 0 10
Married (%) 0.621 | 0.485 0 1
Female (%) 0.506 0.5 0 1
Household Income
(10,000won) 408.975|153.793| 50 | 600
Housing Ownership (%)| 0.572 | 0.495 0 1
APT (%) 0.366 | 0.482 0 1
College (%) 0.312 | 0463 0 1
Age 43281 |15.531| 15 | 102
Employed (%) 0599 | 049 0 1
PM10, pg/m 41486 | 9973 | 26 79
PM2.5, pug/m’ 19.147 | 4383 | 13 30

& e ASkd Aot 94 718 ©
TES AREdIA OLSE 83 2, &91g ekl
Eah BRIt FEEMe dTHoiRE
golsky] Qe AR eE FQEQ NAHAS
Ee oA BAMsiRien (Y 1), IthseR
THASEY 2), MUESEEY 3), YEsA
TR HE AU F7I6t] FAsIIC

ATl MRS A7 A HERRlE
ol, 53] 1&syH H

TE Fliie W Ase ©
S JA UEfde & & AUCL Hok AAgE 4

| QsHIAIE, ol 77Helel dEo] 77l
9] SgEo] offgl SOt ARFAQL Qoo
OfeliME Hakslr] mEe! Aoz ofAXLE 11d
SIHFE STk, THE HeE9l AS7lo]
IA eRlRl= Ze Z0R Hot BEo] Adst
A AEEIRIC D FHEoR e91d
Bl Hgog 7A+E Fgaie 2t A
O] Ao, ol ZA Hok=

2 LEL} 2ol AdstA 2dx

T

ME
H
0
Y
16
ro 1o [k

1o
N

O
o)
o o

32
)

al

B2 Y
o
o
o g
=
N ﬂJ}l‘I
3 fjo
)
v
r
i
H1
s
0o
Kl
)
i
H

Hu o
N
S
o
19
o
I
B
»
rr
in}
o
=

o &yetth
LIERATE 53] PM100] SH] (ug/nd)
HEA S 00285 HoRl= 2oz
. B 7HAS0] molEes R
A dsohe 2oz UEen, d&80iRs
AFE =0l= 2oz BN SEHA 5

=
A OlgesE dEXert WA e,
k=X
=
o

r§>i>ﬁ:‘~
oo el
;Saiﬁr
AWANE

HESSE AERst Rolls Zow

[e» e
9Tk CIE0] WS4E0] EofISE WEAS:

Moo o2 0% e Mo o rir o ook

Journal of Korea Planning Association Vol53 No4 (2018 | 211



SAloke AT=R= e L dgo] tigt X
=X & S8 dieyt BEshal, ofRH
Aol Hgks nx= B AF =0S0AE tEA ddetal HEid &
BRI UAREHS SAE Holth AJlsitt @7t O dE3eA: B27] migol LEkt 4
(Blanchflower and Oswald, 2004). 0]& E01, & letal OfAZICE CiE0] felvihs A=
2 AEOls dEAG7E 0P SEA ol Iot2 AlthEALSlA ekdo] th=r] mgo] o1+
kst PReE 30 el AER AR Qs s ARo] IE AEA WPt CikstA ek A
A7t dasi, WHols TAl d8EA47F =0t OF oA olof tist Kt st S501517k
Tth= Aol Tfg ¢50] 7iRle FA6) ¢ ZIdE0joF oFe Yrelwth

Tt WERIRE 7KL B3I Hol B AT

o RIoI7t QX1 SHAIEE, fElLite] A9 LQlEA]

o
i)
=
b

AL

b

>

Table 2. Results of Happiness and PM10l

Model 1  Model 2  Model 3 Model 4  Ordered
probit
PM10 -0.013%** -0.0143%** -0.0149%**  -0.0367* -0.0246*
(0.0002) (0.0002) (0.0002) (0.0190) (0.0140)
In(household income) 0.6903*** 0.4857% %% 0.457171%** 0.3682***
(0.0038) (0.0040) (0.0040) (0.0036)
Married 0.2242°%%* 0.1886*** 0.1486***
(0.0042) (0.0042) (0.0037)
Female -0.0155%#%  -0.0244*** -0.0247***
(0.0039) (0.0038) (0.0034)
Housing Ownership 0. 1115%%%  0,1112%** 0.0933%**
(0.0039) (0.0038) (0.0034)
APT -0.0105***  -0.0069 -0.0005
(0.0039) (0.0039) (0.0035)
College 0.19627%** 0.1514*** 0.1483***
(0.0041) (0.0041) (0.0037)
Age -0.016%**  -0.0161** -0.014%**
(0.0001) (0.0001) (0.0001)
Employed 0.08027*** 0.0676*** 0.0456***
(0.0041) (0.0040) (0.0036)
Constant 7.3885%** 3.3127*** 4.9534%#% 6.1952***
(0.0083) (0.0236) (0.0265) (0.8588)
Region-fixed Effects No No No Yes Yes
Time-fixed Effects No No No Yes Yes
RegionxTime-fixed Effects No No No Yes Yes
Observations 409663 409663 409663 409663 409663
Adjusted R-squared 0.0108 0.0868 0.1276 0.189
WTP to pay for a 1 ug/m’ per month #84,722 #125,463 332,729 W273,242
WTP (% of household income) 2.07% 3.07% 8.14% 6.68%

*** <0.01; ** <0.05; * <0.1
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Table 3. Robustness Check

(Ambrey et al, 2014), P]=9] A= 67F oF
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)
g
20
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= Fst dupt ekl xlo7h 71 AR
Alo)7h opo® WA HEo] AAsH AEEd

a7 Qth TEoh  FEHS(Omitted
variables) 2 Qs Wlsh= QAS €Qlsk] lal
280 A AE(Robustness Check)S HIL
HMHA] Faks & 4 e JWHFE, dE
E0] WSAEOZ QIgh w77t HiEoILt HAl
RS BHAAE + e sAHIE 52 NNdE

ri

Model 1 Model 2 Model 3 Model 4
PM10 -0.0208*** -0.0256*** -0.0218*** -0.0252*
(0.0070) (0.0052) (0.0074) (0.0134)
In(household income) 0.4511%** 0.4511%*= 0.4571%*=* 0.4511%*=
(0.0040) (0.0040) (0.0040) (0.0041)
Green Space 0.0001*
(0.0000)
Number of Car -2.5E-06*
(1.24e-06)
Number of Freight -0.0001*
(0.0000)
Population Density -0.0002*
(0.0001)
Constant 3.6022 4.9601 4.2771 7.0713
(0.5149) (0.2953) (0.2444) (1.2915)
Region-fixed Effects Yes Yes Yes Yes
Time-fixed Effects Yes Yes Yes Yes
RegionxTime-fixed Effects Yes Yes Yes Yes
Observations 409,663 409,663 409,663 409,663
Log Likelihood -1379267 -1371341 -1372634 -1377421

**% <0.01; ** <0.05; * <0.1
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Table 4. Results of Subgroup Models
L . Age
High income Low income Age over 65 40~65M 40| 0] 2 Female Male
Model Model Model Model Model Model
Model
PM10 -0.0652* 0.1712 0.1668 -0.0564**  -0.0843***  -0.0489* -0.0212
(0.0351) (0.1261) (0.1705) (0.0270) (0.0287) (0.0265) (0.0273)
In(household income) 0.3218***  0.5468***  0.3679***  0.4294***  0.4662***
(0.0089) (0.0065) (0.0072) (0.0055) (0.0059)
Married 0.1495**  0.1731***  0.2806***  0.1874***  0.1033***  0.2060***  0.1373***
(0.0079) (0.0325) 0.0161) (0.0091) (0.0067) (0.0056) (0.0065)
Female -0.0402***  0.0175 -0.0671***  -0.0198***  -0.0179***
(0.0063) (0.0296) (0.0139) (0.0060) (0.0054)
Housing Ownership 0.0802***  0.5043***  0.2849***  0.1206***  0.0292***  0.1114***  0.1137***
(0.0067) (0.0313) (0.0143) (0.0055) (0.0058) (0.0053) (0.0054)
APT -0.0117* -0.0339 0.0199 -0.0069 -0.0115* -0.0012 -0.0141**
(0.0065) (0.0349) (0.0138) (0.0056) (0.0060) (0.0055) (0.0056)
College 0.1418**  0.3807***  0.2730***  0.1408***  0.1619***  0.1371***  0.1591***
(0.0064) (0.0575) (0.0238) (0.0061) (0.0059) (0.0061) (0.0055)
Age -0.0137***  -0.0248*** -0.0175***  -0.0149***
(0.0003) (0.0010) (0.0002) (0.0002)
employed 0.0825***  0.1474***  0.1723**  0.0219***  0.0529***  0.0193***  0.1470***
(0.0070) (0.0362) (0.0155) (0.0068) (0.0066) (0.0052) (0.0067)
Constant 0.8143 -0.5716 -0.9847 6.3794***  8.6965***  6.8652***  5.3898***
(3.0816) (5.7392) (3.2087) (1.2178) (1.2905) (1.1967) (1.2306)
Region-fixed Effects Yes Yes Yes Yes Yes Yes Yes
Time-fixed Effects Yes Yes Yes Yes Yes Yes Yes
RegionxTime-fixed Effects Yes Yes Yes Yes Yes Yes Yes
Observations 119,337 11,121 43558 193659 167,181 204655 199,743
Log Likelihood -413312 -40735 -158954 -672905 -577670 -700914 -696547
WP to pay for a1 WA30400 WO62,238  W462352  W186898

pg/m’ per month

**% <0.01; ** <0.05; * <0.1
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Table 5. Results of Happiness and PM2.5

oLs Orderfed
Model Probit
Model
PM2.5 -0.1890*** -0.1983***
(0.0186) (0.0173)
In(household income) 0.3078*** 0.2649%**
(0.0071) (0.0066)
Married 0.1858*** 0.1555***
(0.0073) (0.0068)
Housing Ownership -0.024 2+ -0.0208***
(0.0061) (0.0057)
APT 0.0722%* 0.0669***
(0.0062) (0.0057)
College -0.0112* -0.0060
(0.0062) (0.0057)
Age 0.1006*** 0.1002***
(0.0066) (0.0061)
employed -0.0157*** -0.0147 %+
(0.0002) (0.0002)
Constant -0.0018 -0.0066
(0.0066) (0.0062)
Region-fixed Effects Yes Yes
Time-fixed Effects Yes Yes
RegionxTime-fixed Effects Yes Yes
Observations 140,920 140,920
Adjusted R-squared 0.1295
Log Likelihood -422351
WTP to pay for 0.1
pg/m’ reduction in PM2.5%251,101 ¥306,109
per month
*** <0.01; ** <0.05; * <0.1
Journal of Korea Planning Association Vol53 No4 (2018) | 215



ARl Tiet A5 dAAHos 5Q8t & Ae O8A TEA UtheAE A85eE &
AOIATEY, mIARIO] thet thedere g o AsiEITh ©F 7IA] Okl & ErIAIwKlo] o
o= O ugs ASS oo ANS niEsle 3 TES FIIRKE0 O|R0lKIK BHCR= Ao]
Z10] LR AlARHTE. Ch AEAlolA AlSstal Qe ZAIARAIO Tiet
A 2013 O|FRE0]7] ufZol, 20058F Eﬂ
5. Z0|MHX|(PM2.5)2 HEaje| A ZANE AeAHlo] NEE FrE 888 Su
Lt IHoE 2013ERE 2015E7HK]9) X}Eg
NXEOZ ZnAHAIQF siEuto] FAof st 7IRAL ASEAE AlTslACE
MRS Sk 22 Sol, DAMER vl # 5 ENARIKICH FEe] SR A
oflgl EMMHAI(PM25)0] thet Talo] Algld  OICh ERIMERC E7k= ASARIS dE+ES
OF =oE7o WA ZoMHERS siEato] @ EHoEZ|D USCE UEKICL 53], 01uxg/me
ZONHRIE E0l=tl AeAlTIo] BRI Hig
Table 6. Results of Subgroup Models
intl:?r:e Low incomeAge over 65 40622 A 40A|0] 2t Female Male
Model Model Model Model Model Model Model
PM2.5 -0.2213** -0.0888 -0.1225* -0.2298***  -0.1558***  -0.1809***  -0.1992%***
(0.0251)  (0.2009)  (0.0702) (0.0261) (0.0282) (0.0261) (0.0264)
In(household income) 0.2093***  04155%**  0.2627***  0.2923***  (0.3268***
(0.0142) (0.0121) (0.0132) (0.0096) (0.0105)
Married 0.1412**  0.1670***  0.2508***  0.1868***  0.0899***  0.1874***  (0.1678***
(0.0125)  (0.0513)  (0.0236) (0.0147) (0.0132) (0.0094) (0.0122)
Female -0.0344** -0.0800*  -0.0766*** -0.0420*** -0.0021
(0.0090)  (0.0456)  (0.0217) (0.0097) (0.0090)
Housing Ownership 0.0704***  0.2070***  0.1642***  0.0728***  (0.0223** 0.0737***  0.0700***
(0.0095)  (0.0499)  (0.0225) (0.0089) (0.0099) (0.0086) (0.0089)
APT -0.0239*** -0.0175 0.0151 -0.0227***  -0.0033 -0.0086 -0.0150*
(0.0092)  (0.0487)  (0.0206) (0.0088) (0.0094) (0.0086) (0.0088)
College 0.0990***  0.1977**  0.0796** 0.0521***  0.1376***  0.0927***  0.1076***
(0.0094)  (0.0905)  (0.0343) (0.0095) (0.0102) (0.0095) (0.0092)
Age -0.0144**  -0,0173** -0.0221** -0.0144*** -0.0123** -0.0162*** -0.0139***
(0.0004)  (0.0015)  (0.0019) (0.0007) (0.0011) (0.0003) (0.0004)
employed 0.0549***  0.0561 0.0068 -0.0393**  0.0167 -0.0177** 0.0205*
(0.0104)  (0.0536)  (0.0229) (0.0110) (0.0113) (0.0084) (0.0117)
Constant 216.555%**  7.9243*  82640***  9.0615***  8.6756***  89081***  8.9031***
(35.4885) (3.6311) (1.2774) (0.4791) (0.5180) (04762) (0.4828)
Region-fixed Effects Yes Yes Yes Yes Yes Yes Yes
Time-fixed Effects Yes Yes Yes Yes Yes Yes Yes
RegionxTime-fixed Effects Yes Yes Yes Yes Yes Yes Yes
Observations 55,347 4,004 16,573 68,041 56,306 73,264 67,656
Log Likelihood 9698.70 725.64 2017.91 8313.93 6102.84 11498.5 9399.88
WIP to -pay for a 01 W172,542  W235465 W245972 251287  W251,128

ug/m’ per month

*** <0.01; ** <0.05; * <0.1

216 | "2EAE, X533 43 (2018)



Ol AMESARIO] NMHAIE S0l HISHL T
S B2 HIgS ZVMHRIE Sol=d TR 9
APZE Q4801 ERlkl= FIEOICE B (F 6)0] A
Al 2k o], EnAERo] theh HISRIEQIAR
Al BIAEAR]] thet Zaiet RAGH AR
L. Sa] 40t olsh ABolA =rHAIHAo] Tigh
HIEAEAAPE 7k A UERten, &8 ol
£ & AOIE HOR] FRITth Fag "2, niAad
Rt ZAAWRC] s B Qo] F= g8 &
=7h t=r) migol Asdte Hkeol Hlins e
OfgCh= Holtt =gk &40] ARSSh HlojE7}
SR 7] miEoll ATgoLt HIEAESIA
tigh ®ES Hiwsk17F €A1 &k oA )
HRIeH ZOMHRS] SEE At daAl7lE

| Hoh 3jEje tirigide e o el
o AIAEE AE= & 79l HeE Hlovks
12 HelEtt. Jdole E+tatal, nAwReH =
AR 50 nixls degke ASEeR
tieh RiEof o159 o7t QITh

of
Al
710
ths
=

V. 22 A BMH A

e fElvEhe BIMEAS] fQ10] FAQIA]
£ deloP] ulleiA] & gz ti71eyol &
off 2 ¥alo] gRlch Ty =2 S0 niAHA|
7b ZAIEAIS] FE OlfrE FZt HAl ofg] 7K
ARIZAIE FEdo] et olg diEshlAt she
Aol FAA ¥E0] Q%A QUL OlE flsh
Ae BA tPVQYes Qs Meetdo] LhiHk]
= Aol sl e Qv Rlom, SERAIE
sidsty] fIeh Tl \97h EQsith 53,
i7120] MSAUES] 4] THEEEO AFEC

2GS FoAol B8 A5E0 dwvt 9as

pud

7] fet edgHe Y W drekEg

Aol dik= Thaat 4t ofldkst Zixg H
AEARISl E7h= AleAlte] A5G0l A
deke mR AACh 53,
sHAtiRlES Sofl, PIAHAI(PMI0) 1g/nt
O]7] fIaiAl ASAl
AP e FEE & AACE E=oE ZRIAEA
(PM25) 0.1pg/me £017] {leikE 25~308H
Lol HigAlE APt Ags F8E o+ AL
SHEe AW BRI @8Rl njRl=
ggfo] 45, Hg, gHo| wet tEA UERfal
ACk= FoRltE Yoz 4£50] =0MEeR
O7ht 4f9] 2
A10] E=OK]7

g
rlo
N
@D
Do
N
N
40
ic
=
0fo
b
e o
{

= ggo] thEA LEREEE, 6541 O]
Q1 TF0lA mIAERIRE BES ROI6HA]
H

(=}
B S0 nAHRo] B o A THEs] i
Ol Zoz wtert sl nAHA S7ES
HdHI = ofds0] dR0 tisl T WdsH
HEsh= 2102 UERITE olfsh dik= niAH
Alof thet FHAQ! Hig7 AZHEE tHRILR O
SofRoF gha AlAKSITE
HNAHAIE E0lds =52 HIE(cost)at 3E
(benefit) 1] HIWE Saoff AMFoz Hidd

O, HIEH AuiFE9] FlEo] AlRISoA

Journal of Korea Planning Association Vol53 No4 (2018) | 217



oy
e

=)
L

rA
rlo

Sole 4 rbt BAAEY BHol 8 4 9
b B a7E Es) ekt nMuxizsol i

HISRIEOAR= tiEF 1pg/miy 7HAEQl 7T%A
Lol B 4 QQlth EE, ol3st HIgRIEIA}

E|ofoF
Al =M=
ot 7IRIFde s
ool Ze Fodde g@=9
siie daly el 598
2 OAXH, olet Z2 WHe
8510 N f27h aFsH tEA
It ST VIRIE Erietetl Argsk 7o
oIt} TK0], olfet 42 Soll ARIEeR 0]
w7b Hi Qe HAREX g0l gt FEQl

[
e
=
H1
iy
_O|l[
I
9[_[
=
)

ANAEE  TEoked E8UHoRd BT
RS
References
1. JeoREQ], 2017, “HAHARE d71E9 g5
o Bg8 gge HReZY, IGRIMTF=S)
19(3): 51-68.
Kim Danya, Jin, Jangik, 2017, '"Does air
pollution negatively affect individual

happiness?," GRI REVIEW, 19(3): 51-68
2. Rz, 2017, “HEL S2Ad: S2ARE
ol SYPL B7IERISl MERTE ARATI=TY,
[GRIGT=F) , 19(3): 117-134.
Jin Eunae, Jin Jangik, 2017. "Happiness and
Does

Paradox increasing

GRI

Commuting

commuting time reduce happiness?”,
REVIEW, 19(3): 117-134.

3. AZOIFofUHOF, 2017, “AEAl AFQIEY]
SARNE HE7, I9EAE]) | 52(2): 5-20.
Jin, Jangik, Jin, Eunae, Kim, Danya, 2017.

218 | "2EAE, X533 43 (2018)

10.

11.

12.

“Commuting Time and Happiness in Seoul”,
Journal of Korea Planners Association, 52(2):
5-20.

. Ambrey, C, Fleming, C, and Chan, A. 2014.

“Estimating the cost of air pollution in South
East Queensland: An application of the life
satisfaction non-market valuation approach”,
Ecological Economics, 97: 172-181.

. Blanchflower D and Oswald A. 2004. “Money,

study”,
Scandinavian Journal of FEconomics, 106(3):
393-415.

sex, and happiness: An empirical

. Cohen, A, Anderson, R, Ostro, B, and Pandey,

K. et al. 2004. Urban air pollution, In: Ezzati,
M. Lopez, A. Rodgers, A. and Murray C. (eds)
“Comparative quantification of health risks”,
World Health Organization, Geneva.

. Cohen, A., Anderson, R. Ostro, B, and Pandey,

K. et al. 2005. “The global burden of disease
of
Toxicology and Environmental Health, Part A,
68: 1-7.

Darcin, M. 2014.
quality and quality of life”, Environmental

due to outdoor air pollution’, Journal

“Association between air

Science  and  Pollution  Research, 21:
1954-1959.

Ferrer-i-Carbonell, A. and Frijters, P. 2004.
“How important is methodology for the

estimates of the determinatns of happiness?”,
The Economic Journal, 114 : 641-659.
Ferreira, S., Akay, A, Brereton, F., Cunado, J,
Martinsson, P., Moro, M., and Ningal, T. 2013.
“Life satisfaction and air quality in Europe’,
Ecological Economics, 88: 1-10.

Ferreira, S. and Moro, M. 2010. “On the use
of data
environmental valuation®, Environmental and

subjective well-being for
Resource Economics, 46: 249-273.

Levinson A. 2012. “Valuing public goods using
happiness data: The case of air quality’,

Journal of Public Economics, 96: 869-880.



OJMIRIZE MEA 2| B0 0jXl= Fgat 7R

13.

14.

15.

Luechinger, S. 2009. “Valuing air quality using
the life satisfaction approach”, The FEconomic
Journal, 119: 482-515.

Tatum, A. and Shapiro, G, 2005. “The effects
of outdoor air pollution and tabacco smoke
on asthma’, Immunology and Allergy Clinics
of North America, 25(1): 15-30.

Welsch, H. 2007.
analysis: A life satisfaction
Ecological Economics, 62: 544-551.

“Environmental welfare

approach’,

Journal of Korea Planning Association Vol53 No4 (2018) |

16.

17.

Welsch, H. and Kuhling, J. 2009. “Using
happiness data for environmental valuation:
Issues and applications’, Journal of Economic
Surveys, 23(2): 385-406.

Zhang X, Zhang, X. and Chen, X. 2017.
“Valuing air quality using happiness data:
The case of China’, FEcological Economics,
137: 29-36.

Date Received 2018-03-02
Reviewed(1®) 2018-06-11
Date Revised 2018-07-18
Reviewed(2"") 2018-08-04
Date Accepted 2018-08-04
Final Received 2018-08-07

219



	미세먼지가 서울시민의 행복에 미치는 영향과 가치
	Abstract
	Ⅰ. 서론
	Ⅱ. 이론고찰
	Ⅲ. 연구의 자료 및 방법
	Ⅳ. 분석결과
	Ⅴ. 결론 및 정책적 제안
	인용문헌 References


