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Abstract

We gathered exposure data on indoor air pollution, and investigated the dose-response slope factor for
indoor air pollutants, such as volatile organic compounds, aldehydes and radon. Population cancer risks (that
is the theoretical cancer deaths) were estimated from exposure to the pollutants. In addition, the damage
costs, due to their risks, were estimated using WTP (willingness to pay) and VSL (value of a statistical life),
which were investigated by a dichotomous contingent valuation method (DCVM). As a priority for human
health risks and damage costs, management strategies are required for both radon and formaldehyde as
indoor air pollutants. When the numeric results of human risks and damage costs are applied for other
purposes, some assumptions and uncertainties have to be considered to use the results as useful screening
tools for the administration of practical risk-based priorities.
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Fig. 1. Framework in this study.
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Table 1. Indoor air pollutants list in this study.
Sub-problems (number of chemicals) Chemicals
- Benzene

- 1,2-dichloroethane
+ Trichloroethylene
- Carbon tetrachloride

VOCs (Volatile Organic Compounds) (5)

+ Tetrachloroethylene
- Formaldehyd
Aldehydes (2) ) A(::;? deeh}Ziee
Indoor radon (1) - Radon
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Table 2. Intervals of two-stage double-bounded response.
(unit : W)
Bid amount  Response Intervals Bid amount  Response Intervals
NN 2 < 5,000 NN 2 < 20,000
NY 5,000 < x < 10,000 NY 20,000 < x < 40,000
10,000 YN 10,000 < x < 20,000 40,000 YN 40,000 < x < 80,000
YY 20,000 < x YY 80,000 < x
NN x < 10,000 NN 2 < 30,000
20,000 NY 10,000 < x < 20,000 60,000 NY 30,000 < x < 60,000

YN 20,000 < x < 40,000
YY 40,000 < x

YN 60,000 < x < 120,000
YY 120,000 < x

* NN (No-No), NY(No-Yes), YN(Yes-No), YY(Yes-Yes)
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Table 3. Theoretical cancer deaths due to indoor air pollutants in Seoul.

Sub- Chemi Mean Unit “Annual  Annual Population risk RC
emicals . individual population — _ 5
problems conc. risk risk risk Point 50%tile 95%tile (*0)
Aldehydes™  Formaldehyde 8175 1.52E-05 178B-05 1358 1484 1256 4067 157
(1g/m) Acetaldehyde 4476 2.57E-06  1.64E-06 12.6
Benzene 405 957E-06 S5S54E-07 424 54 44 171 06
Carbon tetrachloride 0.13  4.33E-05  8.04E-08 0.62
vOCs"™  Trichloroethylene 179 1.64E-06" 4.19E-08 0.3
Tetrachloroethylene 242 6.74E-07  233E-08  0.18
1,2-dichloroethane  0.02  3.03E-05  8.22E-09 0.06
rgzii‘l’l‘z’{# Radon 120 SO2E-03% 1.03B-04 7880 7880 4342 25548 837
Total 941.8 9418 6163 27267 100.0

*VOCs: Volatile Organic Compounds, RC: Relative Contribution
IERY(2001), ¥

" IERY(2002a), ? MST(2002), * IRIS(2002), ¥

Calabrese et al. (1991), o

NRC (1999)

#p<0.05 (comparison among the theoretical cancer death estimated of agent classes), ANOVA
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1,2-dichloroethane

1.0E-02 1.0E-01

1.0E+00

1.0E+01 1.0E+02 1.0E403
Annual Population Risk (log scale)

* p < 0.05 (comparison among the theoretical mortality estimates of agents), ANOVA

Fig. 2. Annual population risk of each chemical and its ranking in indoor air pollution.
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Table 4. Dichotomous response of four categories in indoor air pollution.

Initial payment  Follow-up payment Run Ry Ryn Ry Respondents
(W) (yes, no) (%) (%) (%) (%) (person)
10,000 (120,000, 5,000) 23.5 7.8 27.5 412 51
20,000 (140,000, 10,000) 354 25.0 229 20.8 50
40,000 ( 80,000, 20,000) 61.2 184 143 6.1 49
60,000 (120,000, 30,000) 50.0 20.8 6.3 6.3 40
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Table 5. Mean and median WTP estimated from three models.

(unit : W)
Models Mean Median 95%tile
Turnbull method 18,300 16,900
Positive Weibull 51,334 19,891 57,7110
response Log-logistic 22,023 17,965 47,601
models Log-normal 20,878 17,114 44,659
Spike model 21,300 20,600 39,800
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Table 6. Parameter estimation of four models in individual WTP of indoor air pollution.

Covariates Weibull Log-logistic Log-normal Spike
Intercept 1233318 9.28620" 9.44864" 235279
Age -0.00001** 0.00964** 0.0()850** 52.6354**
Sex -0.00150** 0.12399** 0.12892** 5,408.85**
Education -0.28215** -0.17261** -0.17850** -3,693.45**
Income 2.12E-7** 8.41E-8** 7.22E-8** 0.0()413**
House owner -0.10726** -0.11659** -0.11738** -4,655.86**
Disease 0.1 1790** 0.01986** 0.03072** -7,730.81**
Perception -0.03627** -0.01906** -0.01360** -469.922**
Quality of life -0.00057** 0.01536** 0.01409** 211.350**
Effects on social value -0.01641** -0.00743** -0.01157** -338.652**
Test score -0.51630 -0.52710 -0.52429 -6,403.62
AIC 264.962 268.173 269.288 325.933
*p <01, ** p <005
Table 7. Health damage costs on indoor air pollution.
Health damage cost Health damage cost
Sub-problems (billion won) (million §)
Mean 50%tile 95%tile Mean 50%tile 95%tile
Aldehydes 85.2 59.9 2385 68.1 479 190.8
VOCs 33 2.1 9.6 26 1.7 N
Indoor radon 407.6 208.7 1,370.4 326.0 167.0 1,096.3
* 1$=1,250 won (the Bank of Korea, 2002)
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Table 8. Comparing WTP and VSL between Krupnick's study and this study.

Turnbull model

Weibull model Spike model

WTP VSL WTP VsL WTP VSL

General
(original data) 47092 941,840 72553 1450000  597.65 1,196,000

(1999C$)
(benfﬁ‘;“frr:isfer) S67,174622~ 873187805~ 720229390~
548,831,780 998,902,236 823,922,120

(1999 won)
(benég?gjﬁﬂéﬂ 603765972~ 929521638~ 766,695,089~
690,691,253 1,063,346,553 877,077,570

(2001 won)
Indoor air pollution 16914 405936000 19,891 477384000 20,645 495480000

f C$ (Canadian dollar), WTP (Willingness to Pay), VSL (Value of a Statistical Life)

T Variables for benefit transfer
VSLkor= VSLCANX(GDPKOR/GDPCAN)

GDPxor : 508,655 billion won (1999) (Korea National Statistical Office, 1999),
GDPcax * 1,010.6 billion C$ (1999) (Korea National Statistical Office, 1999),
Exchange Rate : 788.08 won/C$ (1999) (the Bank of Korea, 2002),

e :0.3~0.6 (source :
Responses (Pearce and Howarth, 2000))

Miller and Guria (1991) from Technical Report on Methodology : Cost Benefit Analysis and Policy

CPlyg99 (Consumer Price Index) : 97.791 (2000=100) (the Bank of Korea, 2002),

CPlyo (Consumer Price Index) :

S A zlotela BgeThE Ae Xl‘%@l A

%
Li%‘
4o o

104.1 (2000=100) (the Bank of Korea, 2002)
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