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I.AE
TSk AL AR HA SR Sl vAEA] 220 wiEE S
st mE 72353 o 52 [Tl @ 22H4 vlAEA] e S,
WA @, BASE wEk fiEE S Ul 24 974 o=

AR gglol ek vARAl dde] A& vk & deA 9%, 7

R

ot

I
N
N
T

b

A (PM,,) © 2 A 71 edEd® o - W 557 28-S et
stA71a, O 2R YRR ZRAUA] (P, ;) = AE#A Sl BAw T

%J%A}ﬁ ] 719= ZALA vlAlEA] o th3l Balo] A A aLetel %O} 3—1

At} E=gkom, 201349 1991904 2017 691= 13
2017). 20180l AAIE gk o)) ZALA UEL 7P -85 S EA
2 oA RS FATH(EeE 9], 2018).

ol23t 25 W] HRE vAHA] FEE S0
ﬁ%]*(cm)i Azksle] AAzto R dEFAL o Ha)F

g ofe]&ze] Wele o 9 G E T2 dElFe vAdA EAE A

ul

]
SH o AAEl gteh 20189 9%e] £ mAHA B FHUAL 5
|
4

gul o H
d 2ol nAWA] SEWES BEATE 5 FNEY o] AAHow ggat
A =HITHEAR, 2017, 2019b). 2019FE vAAAIS F7iAde] WS
EFAA A9 s del waks kska ok
g 5-<] EH%*/F{“O] 243 271 wshy] flgk W el shuks mlAwA] A3t

D) AAA AR oNA A (risk) = vAAA 9} 22 29 EA wEFo A& E A 2 7}
SA (B8 o2 Aostzm 9ot (Slovic et al., 2004). AZF9&E Z27)|AF (mortality) 2 2
734 A%k (morbidity) & 3}



AR 27 BludE: ofejortdErs AAas AR 4l

(EPA, 2012; A9, 2002; 284 - £%F, 2002; HFY - o]d<, 2015; e 9,

Bt Blgo] A7l gtk

olg]gh Bl Whg-Stod TPIAIA A BT 2784 Aoy A A
gk Alvg e85 At 7S] Addolu Al EoAlE AR Eolie e
(stated preference) o] 7]%3t FZHAE 7}x ]—f—%m@ontmgent Valuation Method,
CVM) o]v} A el H (choice experiment, CE)©] C
2012; Kim et al, 2018). Asdzol ofef S74g€ Aoyt X]%ﬂ/\}{— Aol
w2 v &A1& R ofye} JiQlEe] wle BtV 1% 55 T 4 Ut
= ol 9\19“4’, 7V Zdsell 71&sta Q7] wiimel] M= Heju 7kt
ek A 5 oA Feje] A (bias) o =Z2 7
It} (Freeman, 2003).

333 =H = (averting behavior method, ABM) 2 7iQ1E0] tj7] 2
=23 Zo]| A (Gerking and Stanley, 1986; Berger et al., 1987) == & A
7S 23} (Dickie and Gerking; 1991; 9<%, 1998; AL 9], 2017) 817] sl
3|9P e FAsthes S FAIPTE ABM2 olEd 3|9dEss dAE AT
(revealed preference) 2 g2J3taL o] & T3l A BJALE FG oL vAHAE A}
g2 AW, 2R 2EFd b2 A9 AAE 8l SoolA dojd Bt
239 Fud9 (Lui, He and Lau, 2018; Zhang and Mu, 2018) W} 2712737 1)
& 9] (Ito and Zhang, 2014) & #&ste] th7] 29 7R Aol thgk A E2JALE
T ABFE E T AU 2Eu 37IHE 79 2 WA A A diVIed =
Azt olele] Aol A FE T 2 (joint production) 9] 7HsA32 23l
of = ol#f&ol ABM AFwA o] 2o d-Eo] Ha T} (Freeman, 2003).

ABMe| t7]1 2§ semsle] mE ofe]&E Algho] i 5l o 283 All=

juled
i
i,
=2
lo,

e ol

= 24
3} Bresnahan, Dickie and Gerking (1997) 5°] It} A= AA}e] ZH$- 7]%
Wal NS 9 0 A Welvo] e 197 ol WakE BAshee oA
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opd & ThF mlAlwA] e wikto] miEE 1 IA|RE Fm o 2B w|AWA]

(Table 1) Comprehensive Air Quality Index for PM and Appropriate Responses.

. |Measuring .
Category | Unit . Good Moderate Unhealthy Very unhealthy
periods
PMy | pg/m?| 24 hours | 0 ~ 30 31 ~ 80 81 ~ 150 151 o]
PMy s | ug/m?| 24 hours | 0 ~ 15 16 ~ 35 36 ~ 75 76 ©|
. o .| Sensitive group |Healthy people also
Appropriate Response3) Sensitive group’ . .
. limit outdoor |refrain from outdoor
(Degree of outdoor activity be careful for . L
. ... | activities for long | activities for long
restrictions) outdoor activities . . . .
periods of time periods of time

a

Notes: *: sensitive group include pregnant women, children and the elderly.

RIAEA] AAIRE FE7E DTN ol o= dRARE Al T FolHet 4
BE AAA DA A Teta ofl&E A E 24T F ok feluete] v
ARG ZRIAEA] ATt S EFA7E st o7t Sl S oy, wiAlY

A ol Hu AR RSl AT 5o 34 SISk vk dEl 2 wAwA|
FoRel R i vk 20154 723], 20161 6631916 Hiate] 2017'd 928 =

ﬂ
N
>
IF

2) R EH7 3737 BAFO] E (www. airkorea. or. kr) oA = = t71 9% A3-S AAIREe
gk opdel, ‘e Eudl di71d HwE Bl 54 Ao d71d w= gklo] 7t
3 2uEE Buld AU} SMS £4} ME] 2 T ThsstE R mAw
H AAZE JHE FRlsto] &8 5 Stk
3) B (2019a) & vAIWHA] LEEA] M LR oR ofeldE A olglde g& A mkaa
&
7

5

L S1% F 7h3el 471, B ekl 7 ERE A % ok HHe), 871 9 A
94 5 A 314 B, BELE ol 5 ABAREHE A ek



AR A7 BludE: ofefortdEr s AAaE AR 45

Z Fo7 Asstu vk AR E dge] o oF Fof XA FoE W
g 3471 20158 1733], 20161 903], 2017 1733], 1831 2018dll+= 300
3] o9l Aoz HuHATHER, 2018).

AT A A F3h= vAHA] dBAE nAHA] s A el Hg A8
S FHEdA ATt I9YPFe FHst=:s Auste  APAE (isk
communication) 7 &¥<ete] dFolgta B 4 ok (Table DA & 4= l%o]

o & TP Fo] ofe]&E Aot
5] MAHA] TR 712 B ZAS] FHA A FES A5t

0 oMIBE 42 B ANPES AsheA AFEAe] Fash

=
I,
X
¢
(i
2
ﬂﬁ
O%
(e}
B
L
|o
fru
ol
>,
i

¢

N
o
1o
2
AN

for

fn
B
o
B
ot
E
o
Ot
H
ogk

HAHA] ol w2 A AS Fol7] 93 3P oz /159 okelo
Vs 83 E 7MLl 2 (HPE) 9] & <kellA] AWE 4 itk (Courant and
Porter, 1982; Harrington and Portney, 1987; Bresnahan et al., 1997). 3F 7§<19]

ASAAZE 2 (1) 22 o8 28342 Yepd 4 dvtau JAskAL
U= U(X,L,H) (1)
q7I4 X&E A FRAE YeRla, 12 Q1Y oo tdEsS JeiH, A=
7}lo] QxetE AMFHEA Uy >0, Uy = 0°l2ka 7Pg3skAL volrba] 71l
9 27" He A (2) 9 o] THAAEE] AEEelgta B Stk
H= H(L,P(a),K,S) 2)
o714 pE nAHA dRE EAU B dA" oS =

Aeg YebH, MRl e (o) o 28 93 T o]

H
o dFE MAE AR 7P Y S vAEA] i ANE Tt seTE

[e2
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AdIA gl w1 (P, >0) 2o we} AddEHdE ddTFE viAE

«

(Hp<0) 545 2t A= 7,

Uoﬂ SRR }ﬂ]ﬁﬂrg] Wk nAHA] FEFE o (WA PlAHA] FEAA]
T P) ol wet T U= Aotk oA UELSI—
H ofe]of| A of 7} %Oﬂ B2 AkE Hle A
(H,>0), AFEHS] wF e AAHE 522 E_%Oﬂ
oltt(U, >0). Y mAHA] F=rt ErhdH 557 Fo|v Al 4 Ik
go] EobA 17l dde 718 AR et (H, <0) oFjrtEE
Lg =olA 2 Aol
Ke 7iR1ES AZARY AR EE YellaL s& JAAE 55 Wdste
ANTFFAINA EAES UYeliH, Hy =0, Hy = 09 542 zheva 7 vt
(Bresnahan et al., 1997). L& Z 7]TA HA o] vtz slS-
AR FARP =T v £ 4 A, vARA] =Ed e ©@r] 47913
Al w0 B S Btk rRVAIR S| B ARtE S 2]
Aibeh=t oA Zede] Eoxitta &
MAES A (2) 9 A3ANFet 2 (3) 9 FaSAdAE stollx 4] (1) 9
28&< Fuisketia sk

FIO FE
=)
=
e
i
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Y

w18
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Y=I+wl=X+p,L (3)

Lw, TE Bl=eas, da& 22a 37HARe Ul ve Bles
& g = YeRdth aEla xAe] 72 12 B3k
3, L9 7HAE pp=my+t, B4 okjiztes Lo whE S & (m,) I A3

Pgejel 9 nlA 4 Aok 2ehd Sl o
oA wlARA FE o F QPR PE
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STErHs) nAHR] TR po] b G419 o] @Ee] & AN S-S FUMAIA
Aola Le] AR olod F U
2 (6) o2 %719 3938 F885E ATH oz FYsr] HsiMe A
A Fxo] W (Aa) 9 2ol IE RIS FHAR] AHIA 5 WSk (A P) o
HEe-3le B ol 1etE e WEH (A L) ABd A 3 AT Y
gjo] dlelel7t dasttt a8y 2 Ao MRS 20179 53 (3204 69)
kel E Wt ofel i HI=E AL FTHEA lgololA, wAwA] T=
| Itk 28jste] & AFE JiEe]

F84 A9AA P 7] Aol
AR

Zo]t} (Bresnahan et al., 1997).

=
8

AFehe A9 nAHA] HisE oo o}
- opeojries Al WEE EAdt

w
\OII

02—'_'

S TRET AENEY

A (6)oll 7123 ¥ Aol BHERS] EHE WIF HYF 07
(

B3] SAste] oslod laE daFagrE 4
A, =B X, +B.P+e,, i=1,....n (7)
£ A9AT AR FFE PlAE EL WEE(p, VA5 D)

A x
2 Pz.—s:— RelEel T4 229 AAFEE e, & FTEER 4
e oAReR AR, 4 (o AU

A2 el dg AR (S —5=0,) 5 S v I sle F
ol T3tk

NAE T 57} ofelod7tesS e FolA] gl 3352 FokA Fsdtt
W gudE 583 4,5 4 (8) 9 2ol 0d- F=AET @ (censored) EHIEY

and Tolley, 1987).

6) Hyp<0%& ofod71&8s L] 7Pt AR s= Po| F7td we
the 2& 9nlaim, ofel&er|gte] BAY il ARt mFo] HW $F7] S/do A8 e
ol Aow A= #EE 3 It} (Bresnahan et al., 1997).
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A =X, +8,P+e; ifA >0,
ifA, <o,

o

o71M A€ BAAES Al s ol MAES] F AYYPFTrES
YAtk 3 2 (8) 9 QK ¢ 0l 3 F JAbEH el G PIAAIRE, &
Mapgo] BFsP] oEe 2ase] £ AR AAFE pot FudAt
omitted variable) 17} WAiSte] 4] (8) o] p AL AlSF

FHA g, WG B S dod 5 vk ol WA Ao 7herd& wtdst
o .
A

%0
v
ne)
o=
LY
i
2
3

1

AAFEe] MAES A4, He B AE O
23 JATFBATH HFEdd o8 dFE B e AoR Az Utk (Dicike
and Gerking, 1996); Whitehead, 2006; Slovic et al., 2004; Eom, 1997, 9<%,
2004; Lloyd-Smith et al., 2018). 7]1&&@el 7]Z23te] WARSF 7FsA <] e 9
FAAWFE 2] (9) ¢ 2ol Fem vehd < 3l

I of

P, = ’Yl,Xli + ’Y2,X2i €y, 9)

A7IA X, 4 8) 9 I9BE Fadeel 23d AHFsS e, X,

£ FER AR GFE VA EPESES YT 4 (9) 9] 934

7 4 (9 sk Zol FFAYF FedsTt EURGoR PN AAAANS 199 Wale] m2
AAEHE BRG] AfEgxd A=4"d FES Fl ey go| mEHT)
oE(A,/ X, P, X, +06,P,
]l/[E:7( /X, ):ﬂr (7[3 ut o, )
P, o

A7 o(.) = EEYFFHEELE UeRY, F(+) 9 IH3d5S BEsA 2 35S 9n
3t}

8) 2 (89 YT Faggolr JAMFEA X, 71 A (9 9 AFAAFgol= 234
& NWSET TRV R X ASEE A58 E Fa85s JRAA8T 04T o 6
o} Fagdol gltkal 7HEIQ7] Wlielth. 3 Cov( X, e) =0, Cov(Xe,y) =0. 18] 2
(9) ollM =AFEA APEHAL 4, =0 o|th



T PoE Aol AEEE FAN (F cov(X,,P)#0), A (8) 9 3P
T LA AEAAL fle B S (cov(Xye)) =0) = AEWsS

S ZE Ao #Holgtn B 4 At (Wooldriege, 2008, Cameron and Trivedi,
2005). FHA ARG (4] (9)) & HAAHRTZ sl BEHlRE o 3]98%F

FasE(d ) HUWSE=FHH(MLE) & A8ste] F43AtH(Woodrige,

~

Q7o) ¥4 HEL AT o4l B3 Qi vlAEAG] dg ALl A

Soll thel 2] fetel ANE 4

(A

~

22 Bolo] £HHJT ARERARE Aae] vk 194 o) ake] Al W 1,224
g fiae g 20179 109 239 5E 119 6Y B¢t 471 ZALR o] Fojxith &
ol AAle AY, A, AFEE v|ddd FE2E o|FoFch F 2, 108HAA A

T Foogks E9n, I F 1,224%0] $Hsl] AESHEHES 58 1% E 71535

AEAE 4 SHA AFAE FA 02 nAHA S £33 7]
23} 2] agla JEEF] Sl tisle] AES §, A= 3
N g EoE e nAEA =ES 3957 93 FF e (&4 nfaas e
A, AW BES F gol FeA|, il 7134719 AHgheA], B& AT
U 9 F £8 A5 AsA B S AASEL 20179 52 3€M 69)9 Bt
Zrojo] i 2l =3 mof| tidle] ARSI oo e BEEFe Eolou 15

==
=°| B vARA mE3ud S8 o2 JF dYiay ddAs dd

9) 201537 201770 3 T g Ax AR Fiwe FolE Ay ¥ A3 5E<
3EFH 597 A eR £ 69 RE AF Hasky] AlEkeh
© A0l AEEE 12958 gopA7] AlFtete] 4d7HA] w2 5
271 AAekI 2 A AR mEE d5h7] 3 ofel e ApAl 2 & S5 o
ol ofelgdEde] B2 FE7IE des B4t
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(Table 2) Comparison of Sample Characteristics

T+ & EEET A= A
Percent of Female® (%) 49 49.9
Age® (years) 44.9 41.3
Monthly Household Income” (Million won) 4.74 4,48
Percent of Higher Education Completion® (%) 55 47

Source: Statistics Korea (2018).
Notes: *: Population status data by resident registration in 2017.
>: Average monthly income per urban working family in 2017.
“: Higher education completion rate is the percentage of those under the age of 25 and
64 who graduated from college.
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(Table 3) Distribution of Outdoor Activity Reductions to Avoid PM Exposure

Category Monthly outdoor leisure activity reduction

10% reduction

33 (4.5%)

Reduction in 739 30% reduction 179 (24.2%) On average,
ersons
outdoor % reduction . % .2%
d (65 o 50% reducti 289 (391. %) 51.2%
o s . 0 .
activities 70% reduction 203 (27.5%) Reduction
100% reduction 35 (4.7%)
No reduction 4857 (39.6%)
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(Table 4) Definitions of Variables and Sample Characteristics
Variable Names Description Mean |S. D.
. 0 to 10 linear index of health risks from exposure to
SRisk_PM . 6.7 | 2.1
particulate matter (PM10)
Concentration of PM10 in residential areas during
SMean_PM10 ) 5 55.7 | 8.1
Spring of 2017 (& pug/m?)
A
" . Concentration of PM25 in residential areas during
Quality SMean PM2.5| ) hal s 5 271.8 | 4.1
Variables Spring of 2017 (& pug/m?)
S, Neighbor =1 .if the surroundings.of residfsntial area i.s normal, 0.85 | 0,36
satisfactory or very satisfactory; =0 otherwise
ChinaSource =1 if re}spondents .feel that the .main source of PM in 0.72 0,45
Korea is from China; 0 otherwise
CheckPM Degree of PM forecast check on a 1 to 5 scale 2.8 | 1.1
Know_PM10 |Degree of knowledge about PM10 on a 1 to 5 scale. | 2.9 |0.79
=1 if respondents experienced respiratory diseases
Knowl-cdgc RSymptom 1 D . Xper .plr ory s ses 0.7 lo.46
Experience during the spring season of 20175 O otherwise
variables Rehronic = 1 respondents l?avc chronic diseases related to 0.09 | 0.29
PM10 ; 0 otherwise
Smoking Numbers of cigarettes for a month 2.62 ] 6.1
Alcohol Monthly alcohol drinking frequency 4.68 | 5.6
OutFreq Monthly frequency of outdoor leisure activities 8.5 6.7
OutWork Numbers of hours spent outdoors for work a month | 9.5 | 9.0
WClose l?cgrcc of closing windows at home during the 599 | 0.9
Behavior Spring season on a 1 to 5 scale
Variables | APUse =1 if respondents use air purifiers at home 0.41 1 0.5
MaskUse =1 if respondents wear masks when going out 0.46 | 0.5
Vitamin Take =} if .resp(?ndents tak.e health supplement such as 0.67 l0.47
Vitamin C; 0 otherwise
Income Monthly household income — (Million won/ month) | 4.74 | 2.5
Wage respondentshourly wage  (Thousand won/hour) 24.707 21. 3
Demo- Gender =1 if respondent is male; O if female 0.49 1 0.5
graphic Age Respondents’ age (vears) 44.9 113.6
Variables College =1 rcspon(.icnts are college graduates or higher; 0.77 042
=0 otherwise
# Child Numbers of children under age 5 0.2 10.55




o] ofg]
o} &
_/ll

AR 55
A

=

=

]

ofelol7teE
JPARR B

AR
I eA 7He
=
. =
A=

%3kS]
Hef

=
T

ofelo] 718

=
=

<
T

St
=

Ieh AezAlA SEAkEelAl A

3} #3%5:

3|

<
)=

9

5‘34

)

A% sa
=

z

7

st em 04 30%<]

ofe]gHg WIxi= (Table 4ol 2ok wke} 2ol A

9

=
=
=

R

al

=

()

A A]
Aol mf
N

1. of2l0{7}2
aAA] 2]

o] 8.5
g0l St

hyE
[¢]

R

Z

~

[}

A A]

=

e
[}

(over-dispersion) 2] 7}

o). AWRWSER ofedE ARt o

o]

o] w|AHA] (PM,,) <+

X
S|

sz

R

]

o)
A

A
A

al
=
-

= ol

=

=

6. 72
ol

=
=

{Table 5y A8}
A}

=
=

[e]

o

M) 9

atw, 19 71 A}

SRisk_P

(

A
ol

ofe] o

[e)

o Jepg

(Wage)

3]

5

9]

[e]

-

nxou AR

1 ofefo] 7}

7§|o

iy

O

4

o}

o

2Jo] 1t} (Cameron and

L

7} 4 75

g

b

SEEER

[e]

s

29 SAA
. g3 Eold g A A E

al

T4

7} gl A%

]

8
2005)

17} 22

X
Tiveldi,



56 IRIBEMIZE Al 67 H A2 &

(Table b) Estimates of Negative Binomial Model for Outdoor Activity Demand

Variables Coefficients t-ratio
Intercept 1. 248 5.29
0] tunity
PPOTHITIY Wage 0,001 0. 80
costs
. SMean_PM10 0. 0007 0.19
ctive *
e SMean_PMZ5 0.0055 0.76
objective risks -
SRisk_PM 0. 0085 0.72
S. Neighbor 0.135%** 2.76
Health capital . —
) OutWork 0.0128 4,69
variables
Smoking -0. 012%** -2.65
Income 0. 005 0.58
Human capital Gender 0.189*** 3.34
variables Age 0.008*** 4. 66
College 0.022 0.35
Over-dispersion coefficient () 0.576*** 19. 39
N 1,224
LR x? statistic 67.6%**
Bl oy EAIF o7 FolakA] sttt (Table 5)¢] vlx|do] A|AJE ZAE A4

(a) 7} ¢l PEE Gein SARCE foldtne Fold BFo] vla) Sold

A B (32014 69) B PIAEA] W Ee ofelel 7} ES EAmhe AR
(Table 2>l AIAIE Hls} Fo] FEC] 60% o] (7399) ] SHAFEC] ofeloirtg
T Z9vn SHedh YA 48572 ofe]ojr} e Al7HS AlgkelA] gkt
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(Table 6) Estimates of Averting Behavior Participation and Demand Model

Averting behavior
participation function

Joint estimation using IV

Variables Probit Probit  |Risk perception| Averting behavior
Model (1) | Model (2) | Model (3) |demand Model (4)
Intercent -2. 861 -2.542 3.765 -16. 39
P (-7.20) | (-6.54) (7.32) (-10.7)
- , 0. 048** 0. 049** 1.481%**
SRisk_PM 230 | (2.38) (5. 67)
. -0. 005 0.014**
Shean_PMIO (-0.11) (2.31)
N 0.011
PM health risks/ | SMean-PM2.5 1 g 1)
related variables , 0.182%** | 0.184***
Know_PM10 O'éigg)
China source 0. 154* 0.158* 0.362***
- (1.75) (1.78) (3.21)
Opportunity costs | Wage %ogg;l
RSymptom 0.281*** | 0.283*** 0.673***
Health capital (3.16) (8.18) (5.78)
A . 0.754
R_Chronic (1.55)
OutFre 0. 0252%** 0. 0253*** 0. 379***
Outdoor activity 4 (4.15) (4.17) (17.39)
related variables Out Work -((320110>
T e 0.241%*% | 0. 243%** 0.792%**
WClose (5.00) (5.05) (3.94)
Other types of |APUse O'(i48 1) o'é%@ 1'(282)3>
averting behavior T T R AR
variables MaskUse 0. 428 0. 426 L A19
i (5.18) (5.16) (4.79)
e 0.133 0.12* 0.725**
VitaminTake | {'56) | (1.51) (2.36)
Income 0.036** 0.038** 0. 0007
] (2.15) (2.21) (1.14)
Gender -0. 153** -0. 151% -0.721**
Human cantial T (-1.88) (-1.86) (-2.25)
/demO*graI;)hiC Age -0. 0025 -0. 0026 -0.0182**
variables (-0.85) (0. 85) (-4. 36)
’ Collece 0.126 0.122 0. 378***
s (1.32) (1.27) (3.01)
. 0.217*** | 0.210*** 0. 307***
#Child 260 | (259 (3.28)
N 1,224 1,224 1,224
Wald x? statistic® - - 18.32***
v? statistic® 298. 7*** | 297, 4*** 508. 8***

Notes:
b

statistically significant.

4 Wald x2 Statistics is for an exogenity test of the risk perception variable.

1 x? statistic is for the hypothesis test that all variables other than intercept are not
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Al ARG F4 o e = ‘ﬂ-’?'é (2] (9) ellA
uf] Zol] Ik A3 (overidentifying restrictions
317] $13te] Basmann §39] BAFS AT (Wooldrige, 2008).17 %

BAIEl Xiy— 6 =2.8(=nR?) Z FAZE (p_value) ©] 0. 8322 ZH = oA, 9]
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(Table 6yol] 2okl 3|9PE Fo3F AFFH A7S F-gslo] *&Xé% v A]
A (PM,,) o T84 918JAA] ¥ Eojab HEH T 4]
2|77k (Table 7)ol AlABkaL Sdck WA (Table 6y 23 (4) o] AXE 9
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16) QEolA Durbin-Wu-Hausman7} Aokt d3e] mgdel AS AAISAt} (Green,
2008). WA A (9) 9] YAAATE(SRisk_PM) & OLSE 43 7 3 4 8) = &
719 39 8E s Auuer FUlsl] BEBRES 9 A3
I frolgEo] 0.0072 A=A F 4 (9) 9] A@AAHEe 2] (8) 9] s9PF FoF
F¢] eAkge] Aol gitke AFVMde] 717U HAUARSTE WA R Be 3
o] AMsitte AES thA] g BRIt

17) Basmann fr@°] AT 29P& Fagtrst AAMATrE 2R+ 7 7 A
= TEHEUFE st YRR 9EAA ol 23E BE RFE(ETHSE X S
BAFE AL FAD AAEATE AHARIe] AYAT 7P B 7 0
ato] Al x° (df=6) B S F 3k ek A EA ] * EE| YA EY} kA
TS| Bgsitha B 4 Itk (Wooldrige, 2008).
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(Table 7) WTP Estimates for Reductions in PMio Risk Perception and Concentration

(unit: won)

WTP estimates

WTP measures 95% Confidence
Sample Mean
Interval
Marginal effects evaluated at the
mean of risk perception BUA/E) 1. 03/month
Benefits for PM, op,
risk pe.zrception Lower bot.mds of mgnthly marginal 16, 077 11.329 - 21.375
reduction WTP of risk perception reduction (5.66)° ’ ’
Monthlly WTP for 50 percent 31, 302° 35404 ~ 38, 842
reduction (8.86)
Benefits for PM,,|Annual WTP for PM10 reduction
concentration from the spring mean (55. 7 pug/m?) 7,977 -
reduction to WHO recommendation (20 g/m?)
Notes: *: statistics in parentheses; standard errors were calculated using the delta method.

18) o7FAIRtel] thgh 7] 5]u] &

! To calculate WTP estimates for the non-marginal 50 percent reduction in risk
®)

which were

perception, the conditional forecasts of outdoor activity reduction (E(A4) at Eq.
were calculated at the two points of risk perceptions (6.7 and 3.35),
multiplied with respondents’opportunity costs of time.

- WTP estimate for PM,, reduction was indirectly calculated through the effects on risk

(8) and (9)),

concentration reduction (35.7ug/m?>).

perceptions changes (Eq. which was multiplied with changes in the PM

dulz ok & Aol7t] e E oA E o)o] XA &1
< =93 Becker (1965) & A7) 713]H] &S A8 E HS)
NHE dFE9] 50% AFE HYTHADS, 1998).
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&k Aol 71Zste] A7IAIRE A7
o] dF& Bt} 9% =7 & 2 BAsint A2 %Oi Verbooy et al., (2018) &
B 8 ATS AR B ARG 7] Zsle] B4 A3t H 8o 7lelsks FHo
A A7IAREE] FRA] 7} ke ag; #FE gk E AT
AA = thgFet A7 RS S = da Z AF&-3} Lee and Kim (2005)
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21 (8) 3 (9) 2 A4 & A2 (Table 609 23 (3) T (4) AT &
Aste], AFA AL nAHA] FE7t SHAES] 35dFel Aoz JFS 1]
A2 FA SFAAFFE Bt Aoz T o] FIFS Az Urta
Ang & a5 2= 2000 nguy wwe) agH Ggoz ekt ¢

o« OP oo
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Health Risks from Particulate Matters (PMjo) and
Averting Behavior: Evidence from the Reduction of

Outdoor Leisure Activities*

Young Sook Eom™* - Hyungna Oh***

Abstract

Using a national panel web survey data with 1,224 respondents, the tobit
demand model of outdoor leisure activity reduction was jointly estimated with
risk perceptions about particulate matters (PM;jo) using an instrument variable
approach. Respondents’ risk perceptions of PMio had significant influences on
the participation and demand decisions of averting behavior, while they had no
significant impact on demand for daily outdoor leisure activities. Whereas the
objective measure of PMjo concentration matched with respondents’ residential
region had indirect impacts on averting behavior through changes in
respondents’ subjective risk perceptions, Based on estimates of tobit demand
model of averting behavior, respondents were willing to pay at least a monthly
average of 16,000 won for a one unit reduction (based on a 0-10 linear likert)
in their risk perceptions.

Key Words: health risks from exposure to PMs,, averting behavior method (ABM),
reductions In outdoor leisure activity, instrument variable approach
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