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EH7 Igo:l } % 5 A Start of Initiation

industrial of emission Stabilization Improvement  High techﬂolt)gy

development controls of air quality of air quality applied WHO guideline or

é national standard
«©
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EAIZfSf Y72
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M=o 2 2= 2470t a2 2of| cifst g

* ./
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Low Level of development HIGH

7| 2SS Z4=A)7 2= o= RISt

Can clean air make you happy?
(Fenger, 1999) Examining the effect of nitrogen dioxide (NO2)
on life satisfaction

o N Sarah J Knight and Peter Howley (March 2017)
fz/2 gol g=of ojAj= &g

Table II. Determinants of life satisfaction — unstandardized coefficients and standard errors

Variable name Model specifications
1: 0LS - 2: OLSs- 3: Fixed 4: IV
EH7 Iga‘ o I 57 I- D_I D IA‘"D‘IZI I z7 I-7 I- baseline spatial effects
o—l o —4 | - controls

NO, -0.007 -0.004"" -0.003° -0.003"

(ug/m’) (0.001) (0.001) (0.001) (0.002)

o O Annual household income 0.093™ 0.084"" 0.024™" 0.084""

7H7H?_I_O_I | [H 0'| cc E—I_T'_ o IE'_ (log equivalence) (0.006) (0.006) (0.006) (0.004)

Age -0.028"" -0.028"" 0.019° -0.028""

(vears) (0.001) (0.001) (0.010) (0.001)

A I_Zz 'l o q = Age-squared 0.000™" 0.000" -0.000 0.000™"

=20 _Ij E = (years) (0.000) (0.000) (0.000) (0.000)

Female 0.039™" 0.038" 0.407 0.038™"

. . (ves/no) (0.008) (0.008) (0.256) (0.006)

(WeISCh: 2007' Ferrelra et al-' 201 3' Lewnson' 201 2)- University-level qualification 0.039™" 0.030"" -0.002 0.030™"
(ves/no) (0.009) (0.009) (0.023) (0.006) Figure 1. Mean ambient outdoor NO levels in 2014
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(Welsch, 2007; Cunado and Gradia, 2013; Darcin, 2014; Luechinger, 2009; MacKerron and Mourato, 2009; Menz, 2011;
Ferreriaetal., 2013; Lietal., 2014; Ambreyetal., 2014).
slo| 2 GO §25101 OIS, B8 U 27421740] 4| o D|x1= | 23t
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PM10(um)
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ol

F
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Jjole| 854 .
Hele] 2 8ek Medo| | Al(Ordinary Least Square, OLS) +
u=Uly,z,z2) 2l(1) ~
o — — . —
wARES EEU v NS A5, w0 AU B4, 2 94F 24 =?¥ 22132 F(Ordered Probit) &
#H=517| &= Q12| 28E HEA|+E CHA[SHA &8 A5 O|M[HZ| o] shA|AB|CHA|E
(Marginal Rate of Substitution)
Hyo=0+08Z,+n(Y. )+ 6X, ., +0,+6,+ 6, %6, + € s 21(2)

W=+F0| SYY BF, DMIHR|t =0

H oot Akl Az Ao0e] = SHIAH[CHAIE S E31| 7H7Hol0]| L=

Z ot PIR Ak AL SF OlMIHZI2| s R[S 288 4 U2,
Y, ..t IRl Aol AFe Addis] 25 (71745) O}= OJM[HR|0]| Cif3t 77Hole] 722401
Xpot tA1Rl Askol AR Alolis] AEEA H|Z 22| AHimplict Wilingness To Pay) &
6,0 TUTAES, 6,0 ADLALT .

I A4(3)
0> 00 T AT ATAE AAEH, €y, OF dz 1HE=0 5
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22t AR 62%
0’4 50%
L o 7} A5 408042

(2015 7|z 2 8

FEHAS 7L 57%
OHILEO]| 75 H|= 37%
CHS0[ 31%

TrtL10]| 43A|

214491 60%

O|H|IHAZ|(PM10) 41ug/m
Z0|M|HZ|(PM2.5) 19ug/m

2017 M2

=oox|
o=

% S0 TEHAnE?  OIMEZ|7F MEAIE1S] 0] 0|7 = S 7|

£4= =(N): 409,663

B Mean  Std.Dev. Min Max
HER[4(1~10) 6.848 1247 0 10
2202 (%) 0.621 0.485 0 1
01’d (%) 0.506 0.5 0 1
o7 AS (TH) 408975 153.793 50 600
FEIARF (%) 0.572 0.495 0 1
OHILE (%) 0366  0.482 0 1
wSZ (CHE0H)(%) 0.312 0.463 0 1
Lto| 43281 15531 15 102
N80T 0.599 0.49 0 1
D|MIHZ| (PM10) 41486 9973 26 79
D|MIHZ| (PM2.5) 19.147 4383 13 30

*Z0|M|ZHZ]: 2013 O]

1201557 3o Bt
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Data source: Seoul Survey Data (2005~2015)
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PM10

NP2 S)

X

20

iT:

of

ox

2T

N
o

oItE
ASSE (CHSOIA)
Ltol

ngoj
A

SNy Ey
(Region-fixed Effects)
AZtnd= a0t
(Time-fixed Effects)
oA gn k=
(RegionxTime-fixed Effects)
Observations
Adjusted R-squared

#x% {0,01; *+ <0.05; % <0.1

2017 AMEA

F=2IZEH

£ B0 EHvnE? DIMEZTE MESA812] S50 07| = HEka} 71|

Model (1)
Ol
-0.013* %=
(0.0002)

7.3885% % *
(0.0083)

No

No

No

409663
0.0108

Model(2)
+7
-0.0143% %%
(0.0002)
0.6903* **
(0.0038)

3.3127 %%
(0.0236)

No

No

No

409663
0.0868

Model(3)
+IRIEEY
-0.0149* %
(0.0002)
0.4857 ***
(0.0040)
0.2242+**
(0.0042)
-0.0155* %~
(0.0039)
0.1115%%%*
(0.0039)
-0.0105* %=
(0.0039)
0.1962%**
(0.0041)

-0.016%**
(0.0001)
0.0802 * * *
(0.0041)
4.9534 % %%
(0.0265)

No

No

No

409663
0.1276

Model@)

EnESinCE

-0.0367~
(0.0190)
0.451 1 %%~
(0.0040)
0.1886***
(0.0042)
-0.0244% %%
(0.0038)
0.1112%%%
(0.0038)
-0.0069
(0.0039)
0.1514 %%~
(0.0041)
-0.0161 %%
(0.0001)
0.0676***
(0.0040)
6.1952 %%
(0.8588)

Yes

Yes

Yes

409663
0.189

Ordered probit(5)

-0.0246+*
(0.0140)
0.3682 % *
(0.0036)
0.1486%***
(0.0037)
-0.0247 %%
(0.0034)
0.0933 % *
(0.0034)
-0.0005
(0.0035)
0.1483%x*
(0.0037)
-0.014 %=
(0.0001)
0.0456%**
(0.0036)

Yes
Yes

Yes
409663

P LD

13
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% S0 TEHAnE?  OIMEZ|7F MEAIE1S] 0] 0|7 = S 7|

#x% {0,01; *+ <0.05; % <0.1

Model (1) Model(2) Model(3) Modkel(4)
OJMIZ| LS +HRIEEH +0Y e
PM10 -0.0208* % * -0.0256% %= -0.0218x %= -0.0252+*
E'_‘é,.‘?_l Z)I-?_-Ié-)l(Robustness) ?:'.'% (0.0070) (0.0052) (0.0074) (0.0134)
In(Z}LAE) 0.457 1 %%~ 0.457 7%~ 0.457 7%~ 0.4571 1 %%~
- (0.0040) (0.0040) (0.0040) (0.0041)
L-2HH2(Omitted variables) 2 Q15 Iy 0.0001
(0.0000)
HIAHEL- OSLE 5
2/ H5t= 21 &0l -2 5E-06*
583 524 |
< - (1.24e-06)
ZLO = A O]
2 HL& A (0.0000)
02| tHp ARE
J— -0.0002
|_?' EE
(0.0001)
O;IE_-I ﬁ_f_;_; ijI.%I.O;IE N 3.6022 4.9601 42771 7.0713
(0.5149) (0.2953) (0.2444) (1.2915)
O|M|HZR|o| AlZ= CRIZ|R
IHIZIIS) A2 A 2212 — Y Y Y Y
oreo slol5t4 Qi (Region-fixed Effects) © © © ®
= EX HO| RF AR C|oOH2 INFdanksk=an
OI = o OH E ool == °E| Me= (Time-fixecc; Effects) Yes Yes Yes Yes
k=1 o] k=] Fag o] K= -
== T MO INPerdan Pak=in
(Re;onXTim:fixed Effects) Yes Yes Yes Yes
Observations 409,663 409,663 409,663 409,663
Log Likelihood -1379267 -1371341 -1372634 -1377421

14
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% 50 AHnE? DIMEIXI7E MEAIEIS] S0 0| %] = HEkn 71x|
T
O|MIHX] ZEa

ofl CHst M2AI2IS2| HIZR X E2JAl =X

7IAE D} O[MHR|2| SHA|IAH| CHAIR2 6.68: IJIMIEHZI 1ug/

IO =X

12 2017| SIsHM AMSA|IS 3t o
OF 273 242U0| HIEAIZ QAP USE FHEY + US (WA 7171252/ 6.68%)
Model (1) Model(2) Model(3) Model(4) Ordered probit(5)
O[N] S +HQIHEY +YE e Yo=Yy
WTP1topayfora 1 permonth W84,722 W125,463 W332,729 W273,242
WTP (% of household income) 207% 307% 8.14% 6.68%
WIPto pay foraone std.dev. reduction per day W28,164 W41,708 Ww110610 90,835

15
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nsLE (CHE014)
L}o|

agoL

s

22 nYET}
(Region-fixed Effects)

N Fdankk-an
(Time-fixed Effects)
A7 DHED
(RegionxTime-fixed Effects)
Observations

Log Likelihood
*xx {0,01; %% <0.05; *<0.1

Model(1)
145
-0.0652*
(0.0351)
0.1495% **
(0.0079)
-0.0402**x
(0.0063)
0.0802 % *
(0.0067)
-0.0117~
(0.0065)
0.1418% %~
(0.0064)
-0.0137*#x
(0.0003)
0.0825%**
(0.0070)
0.8143
(3.0816)

Yes

Yes

Yes

119,337
-413312

Model(2)
HAS
0.1712
(0.1261)
0.1731%*x
(0.0325)
0.0175
(0.0296)
0.5043%*x
(0.0313)
-0.0339
(0.0349)
0.3807 % x*
(0.0575)
-0.0248% *
(0.0010)
0.1474% % x
(0.0362)
-0.5716
(5.7392)

Yes
Yes

Yes

11,121
-40735
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- ofo

20

- ofo

2K

PM10

InO=£5)

I}

20

4r

A
T

SNy sy
(Region-fixed Effects)

N Fdankok-anl,
(Time-fixed Effects)

o gn k=i
(RegionxTime-fixed Effects)
Observations
Adjusted R-squared

WTP to pay for a
1 pg/m per month

*xx {001, %+ <0.05; *<0.1

Model (1)
654 O
0.1668
(0.1705)
0.3218%
(0.0089)
0.2806%**
(0.0161)
-0.0671%%%*
(0.0139)
0.2849% %%
(0.0143)
0.0199
(0.0138)
0.2730%**
(0.02398)
0.1723%x%
(0.0155)
-0.9847
(3.2087)

Yes

Yes

Yes

43,558
-158954

Model(2)

40~65M|
-0.0564**
(0.0270)
0.5468***
(0.0065)
0.1874x**
(0.0091)
-0.0198**x
(0.0060)
0.1206%***
(0.0055)
0.0069
(0.0056)
0.1408*
(0.0061)
0.0219%**
(0.0068)
6.3794 % %
(1.2178)

Yes

Yes

Yes

193,659
-672905

439,400

Model(3)
40M| O[2t
-0.0843***

(0.0287)
0.3679%**
(0.0072)
0.1033%x*
(0.0067)
-0.0179%*
(0.0054)
0.0292%*
(0.0058)
0.0115*
(0.0060)
0.1619%**
(0.0059)
0.0529%*
(0.0066)
8.6965 % x
(1.2905)

Yes

Yes

Yes

167,181
-577670

W962,238
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(Region-fixed Effects)
AZtay =}
(Time-fixed Effects)
A3t n¥=at
(RegionxTime-fixed Effects)
Observations

Log Likelihood

WTP to pay for a
1 yg/m per month

#xx 0,01, %+ <0.05; *<0.1

Model(1)
ol'g

-0.0489+
(0.0265)
0.4294 %%
(0.0055)
0.2060%*
(0.0056)
0.1114x%%%
(0.0053)
-0.0012
(0.0055)
0.1371%%%
(0.0061)
-0.0175% %%
(0.0002)
0.0193**
(0.0052)
6.8652%**
(1.1967)

Yes

Yes

Yes

204,655
-700914

W462,352

Model()
g4
-0.0212
(0.0273)
0.4662***
(0.0059)
0.1373%*x*
(0.0065)
0.1137x*x*
(0.0054)
-0.0141
(0.0156)
0.1591 % *
(0.0055)
-0.0149%*x
(0.0002)
0.1470%***
(0.0067)
5.3898**x
(1.2306)

Yes
Yes

Yes

199,743
-696547

186,898
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£ S0\ gHHUnb? OIMIEX|7F S A|B12] S0 0]7|= HEkat 71E|

Model(1) Model(2)
x S i LS Ordered Probit)
Z0|MHX|(PM2.5)2t A= 1to] ZHA| o Queedho
2013E~20154 2= PM2.5 (0.0186) (0.0173)
0.3078**x 0.2649%***
7 A= ’ :
In(Zh2£-5) (0.0071) (0.0066)
- 0.1858# %% 0.1555%%%
xiqu . .
=21 T
- (0.0073) (0.0068)
=3 _
1. ZO0|M[HR|2| S7H= mepmo 0.0242 %% 0.0208 %%
- T A-L-Tr
KgAlRle| E4Z S Hojma| g 0.0061 et
ofmtE 0.0722%*x 0.0669%***
— (0.0062) (0.0057)
- 0.0112% 0.0060
A'= ASE ZEHHe E_I_Q_ meAZ (CH=0|AF : :
(+) 7}'?- %O:IT T = OI-]II. O:I_I_ LT ( H I ) (0.0062) (0.0057)
(-) LI-Ol Lto] -0.1006* * * -0.1002 * * *
(0.0066) (0.0061)
0.0151%%% 0.0141%%%*
20 ~ :
3.53], 0.1ug/m2| ZO|MIHR|S ZOH=C| A o o0rs o ooce.
R ARA -0.0018 -0.0066
M2A|01e] 7HM 2Ol H|RR| 2o A= °T (0.0066) (0.0062)
o o 27D HE}
-'é'l 30?_|-"-1I @E LI'EI'LI:'II. (iegion-?}xed Effects) Yes es
NFianE ki)
(Time-fixéz Effects) ves Vs
A27t DM ED
(Re;onXTimeo-fixed Effects) Yes Yes
Observations 140,920 140,920
Adjusted R-squared 0.1295
Log Likelihood -422351
WTP to pay for a W251,101 306,109

0.1 yg/m per month
*xx {0.07; % <0.05; * <0.1
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