55 [ e 25 Aff 5%

XM36H M43 (EH M1255)

230|z Ao AMA 7Ix| =X

An Estimation on the Economic Value
of Emergency Medical Facilities

Hojun Lee
(Fellow, Korea Development Institute)

Sok Chul Hong
(Associate Professor, School of Economics, Sogang University)

* DAIKIRF = KIRIAH
2 o7E 201230 e FO|RAMER AO| OfH|EFNEA BEXIR] AR(GIRINLATEY, 2012):9
UR UES LHotH, se=R2Y UEN FAeZ 2 HIGINSE Yol ECt

0|2Z&: (e-mail) hojunlee@kdirekr, (address) Korea Development Institute, 15, Gijae—gi, Sejong—si,
339-007, Korea.

SMHE: (e-mai) shong@sogang.ackr, (address) School of Economics, Sogang University, 35,
Baekbeom—ro, Mapo—gu, Seoul, 121-742, Korea.

Key Word: -S-1+9]%A]d(Emergency Medical Facilities), %742 AW 7}%|(Statistical Value of Life),
S AFYE(Emergency Death Rate), o7 FsAFd(Preventable Death)

JEL Code: H51, H43, 118

Received: 2014. 7. 21 * Referee Process Started: 2014. 7. 22

Referee Reports Completed: 2014. 11. 11

KDI Journal of Economic Policy, vol. 36, no. 4, 2014
© Korea Development Institute 2014




ABSTRACT

We consider the economic value of emergency medical facilities, An
emergency medical facility affects the medical environments in a
community, and thus the social demand on the facility increases as the
demand of qualified public health service increases. Regarding the
increased demand and the limited resources of fiscal budget, it is
important to scientifically evaluate the social benefit of the public
investment on emergency medical facilities, as the results of evaluation
can help make better budgetary decision on each public investment project
of emergency medical facilities., In this paper, we try to estimate the
economic value of emergency medical facilities based upon the estimated
changes in preventable death rate by the facility and the statistical value
of life, We hope the results contribute to improve the budgetary decision
making on the emergency medical facility projects, thus the public health
policies.
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[Figure 1] Correlation between Emergency Beds and Emergency Deaths

log(Emergency deaths per 100,000)
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(Table 2) Across—Province Difference in Marginal Effect of Emergency Beds on Emergency

Death Rate
Dependent Variable: In(Number of deaths from three major medical emergencies per 100,000)
Variables Coefficient Variables Coefficient
In(Num. of emergency beds per ki) -0.0104 In(Beds) X Gyeongi —0.1724™*
[= In(Beds)] (0.0204) (0.0227)
Average age of deaths 0.0909™* In(Beds) X Gangwon -0.0267
(0.0043) (0.0240)
Male ratio of deaths 3.2775% In(Beds) X Chungbuk -0.1640™*
(0.2673) (0.0282)
Emergency care centers 0.0353 In(Beds) X Chungnam -0.1696™*
(0.0596) (0.0339)
Emergency medical doctors -0.0216 In(Beds) X Jeonbuk —0.1915™
(0.0254) (0.0285)
Emergency residents -0.0033 In(Beds) X Jeonnam -0.0482*
(0.0288) (0.0250)
Emergency medical technicians 0.0057* In(Beds) x Gyeongbuk —0,1753%*
(0.0034) (0.0296)
Ambulances 0.0050 In(Beds) X Gyeongnam -0.0516%
(0.0041) (0.0260)
In(Beds) x Busan 0.0271 In(Beds) X Jeju -0.0826
(0.0262) (0.0646)
In(Beds) X Daegu 0.0394 Constant term —3.3722%*
(0.0289) (0.3644)
In(Beds) X Incheon -0.0012 Observations 1543
(0.0254) | Adjusted R” 0.8061
In(Beds) x Gwangju 0.0197
(0.0786)
In(Beds) X Daejeon 0.0450
(0.0451)
In(Beds) X Ulsan 0.0128
(0.0346)

Note: The regression is based on equation (4). The numbers of emergency care centers, medical doctors, residents,
medical technicians and ambulances, respectively, are measured as their values per 100,000 population. The
standard errors of regression coefficients are reported in parentheses. A single asterisk denotes statistical
significance at the 90% level of confidence, double 95%, triple 99%.

112 EEERASE IS /2014, v. 36, n. 4
KDI Journal of Economic Policy



(Table 3) Estimating the Percent Change of Emergency Death Rate due to 1% Increase in
Number of Emergency Beds per kn

Province Estimated marginal effect (%)
Seoul -0.0104
Busan 0.0167
Daegu 0.0290
Incheon -0.0116

Gwangju 0.0093
Daejeon 0.0346
Ulsan 0.0024

Gyeonggi -0.1828

Gangwon —0.0371

Chungbuk -0.1744

Chungnam -0.1800
Jeonbuk -0.2019
Jeonnam —0.0586
Gyeongbuk -0.1857
Gyeongnam —-0.0620
Jeju —-0.0930

Note: The coefficient of In(number of emergency beds per km2) in Table 2, —0.0104, is the marginal effect of
1%—increase in emergency beds on emergency death rates in the province of Seoul. Accordingly, the
marginal effects for other provinces are estimated by summing the above coefficient with the coefficients of
In(Beds) interacted with province dummies.
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(Table 4) Life Expectancy and Average Annual Income by Age, 2010

Average annual income Life expectancy (years)
Age (10,000 Korean Won)
Average Male Female Total Male Female

0 80.8 772 84.1
5 76.1 72.6 79.4
10 712 67.6 74.4
15 66.2 62.6 69.4
20 1,074.5 1,152.9 1,047.4 61.3 57.8 64.5
25 1,775.8 1,797.5 1,760.7 56.4 529 50.6
30 2,240.5 24148 1,976.1 51.6 481 54.7
35 2,557.4 2,866.4 1,962.8 46.8 43.3 49.9
40 2,710.9 3,274.3 1,.821.7 42.0 38.6 451
45 2,705.8 3,346.7 1,792.9 373 34.0 40.2
50 2,594.3 3,299.1 1,699.5 327 29.5 35.5
55 2,450.2 3,096.8 1,446.8 28.3 252 30.8
60 1,835.2 23452 1,153.3 239 21.1 26.2
65 1,256.9 1,569.9 816.2 19.7 17.2 21.6
70 918.9 1,256.8 6104 15.8 135 17.3
75 596.8 718.3 522.6 12.2 10.3 13.3
80 9.1 7.6 9.8
85 6.6 55 7.0
90 48 4.0 5.0
95 35 3.0 3.6
100 2.6 2.3 2.7

Nole: We reports the statistics only for selected ages.
Source: Life expectancy was obtained from Life Tables available in KOSIS; Annual income was estimated from the
2010 Regional Employment Survey.
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[Figure 2] Estimated Wage Loss Due to Death by Age
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(Table 5) Estimating Average Wage Loss Due to Emergency Deaths

Number of emergency deaths in 2005~10
EREEE WETE (Total: 377,544 deaths)
Ages inferval (059 537 £ Number of Distribution
(millon KRW) deaths ) V X R
(V) (N)
Less than 1 134.35 541 0.0014 0.19
1~9 177.28 2,335 0.0062 1.10
10~19 294.58 5,420 0.0144 4.23
20~29 401.00 16,876 0.0447 17.92
30~39 401.26 24,855 0.0658 26.42
40~49 330.96 41,768 0.1106 36.61
50~59 210.64 45703 0.1211 25.50
60~69 87.14 61,208 0.1621 1413
70~79 13.33 90,376 0.2394 3.19
over 80 0.00 88,462 0.2343 0.00
Estimated average wage
loss due to emergency 129.29
deaths (ZV*R)

Note: Wage loss was estimated in 2010 constant Korean Won.
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(Table 6) Estimate Cost of An Emergency Death
(Unit: 0.1 bilion Won, Base Year 2010)

e 05 PGS cost Average cost by an emergency
death
1.2929 0.8480 2.1409

Note: The wage loss is estimated in Table 4 on the basis of age distribution of emergency deaths in 2005~10, The
PGS cost is discussed in the text.
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(Table 7) A Case Study of Estimating the Economic Value of Emergency—Care Center:
The Project of Gunsan Jeonbuk University Hospital

Gunsan Gimje Buan Boryung |Seocheon

Emergency death rate in 2010

(per 100,000) A 148.4 249.0 283.3 209.1 272.8
Estimated populations in 2018 B 239,423 | 18,709 55,019 12,814 61,311
Predicted number of C=

emergency deaths in 2018 BxA/100,000 395 4 156 or 167

Number of er;g:%ency beds in D 13 o1 26 33 54

Regional distribution of

emerency deaths n 2018 E=C/SC 0.47 0.06 0.21 0.04 0.22

Increase in the number of ¢ _oq onee | 9.45 124 415 0.71 4.45
emergency beds

Growth rate Of(f/r)“ergency 00S  _Epxi00 | 7271 | 500 | 1595 | 216 | 824

Estimated coefficient

Reduction in death rate (%) I=G*(—H) 14.68 1.19 3.22 0.39 1.48
Number of preventable deaths J=C*/100 52.2 0.6 50 0.1 2.5
Cost per an emergency death K 2.14 214 2.14 2.14 214

Economic value L=J 111.66 1.19 10.74 0.22 5.31

Note: Emergency death is defined as deaths from injuries, heart attack or stroke.
Sources: A(2010 National Vital Statistics), B(KOSIS—Prediction of Future Populations), D(2010 Statistics on Emergency
Care), H(Table 3 — Coefficients for Jeonbuk and Chungnam), K(Table 6 — Estimated Cost).
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{(Appendix Table 1) Existing Studies of Estimating the Statistical Value of Life

Estimated statistical
In order to estimate Estimation method value of life
(100 million KRW)
) Value of reducing the CVM (contingent value
Shin and Cho (2003) probabilty of death method) 4.6600
Lee ef al (2004) Cost of exposure to CWM 3.600
benzene
Shin (2008) Value of cancer screening Risk—average behavior 3.2110
Eom (1997) Value of seat belt Risk—average behavior 17900 ~ 85700
KHIDI (2008) Cost of emergency deaths | Human capital approach 1.8000
Kim and Lee (2003) Death indemnity Human capital approach 2.1300
Kim and Lee (2003) Insurance payment Human capital approach 2.2000
KDI (2008) Cost of degth oy traffic Human capital approach 5.2741
accident
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[Appendix Figure 1] Estimated Statistical Value of Life in Environment, Health
and Traffic Area
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[Appendix Figure 2] Distribution of Estimated Value of Life (2005—USD, PPP adjusted)
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{Appendix Table 3) Estimated Wage Loss by Age

(Unit: milion KRW, 2010 constant value)

Age Wage loss Age Wage loss Age Wage loss
0 134.35
1 141.74 26 411.21 51 259.92
2 149,54 27 413.52 52 246.99
3 157.76 28 41512 53 233.28
4 166.44 29 415.76 54 219.29
5 175.59 30 415.68 55 204.12
6 185.25 31 414.90 56 189.50
7 195.44 32 412.58 57 174.79
8 206.19 33 409.71 58 160.59
9 217.53 34 405.66 59 145.62
10 229.49 35 401.68 60 132.97
11 24211 36 396.79 61 120.92
12 255.43 37 391.19 62 109.05
13 269.48 38 385.40 63 99.60
14 284.30 39 379.03 64 89.97
15 299.94 40 371.58 65 80.62
16 316.43 41 363.42 66 71.79
17 333.84 42 355.24 67 63.53
18 352.20 43 346.57 68 55.51
19 362.57 44 337.91 69 47.44
20 373.37 45 328.74 70 39.95
21 382.57 46 318.27 71 32.45
22 390.67 47 307.34 72 25.21
23 397.32 48 296.21 73 17.94
24 402.91 49 284.36 74 11.75
25 407.53 50 272.31 75 5.97

Note: It is assumed that people aged 76 or more do not have age income. Accordingly, they do not have wage

gain even if their life years are extended.
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