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A Study on Health Benefit in Busan according to the PM-25
Emission Reduction Plan

Kang Nam-hee®, Kim Hyeon-sil, Do Woo-gon, Cho Wan-cheoul

Air Quality Monitoring and Assessment Team

Abstract

Particulate matter pollution is a direct factor in causing damage due to air pollution and managing

it remains one of the national tasks. Due to the difficulty in quantitative assessment of particulate
matter reduction, it is challenging to demonstrate effectiveness during policy objective setting.
Previous studies have conducted benefit analyses based on BenMAP and utilized U.S.-based VSL
(Value of Statistical Life) and C-R function (health impact function) tailored for South Korea.
This study aims to ensure the consistency of statistical and data processing by utilizing the specified
VSL and C-R function derived from previous research. It assesses the health impact function and
economic benefits based on BenMAP for disease mortality related to particulate matter concentration
and reduction targets in Busan Metropolitan City. The benefit analysis, using particulate matter
concentration and mortality statistics from 2015 to 2022, revealed that early achievement of the 2024
reduction target resulted in a decrease of 7.47 cardiovascular disease deaths and 8.82 respiratory
disease deaths, generating economic benefits of 10.5 billion and 12.4 billion won, respectively.
Scenario analysis targeting individuals over 65 showed a decrease of 2.18 cardiovascular and 1.87
respiratory deaths, leading to economic benefits of 3 billion and 2.6 billion won, respectively. Finally,
a detailed economic benefit analysis applying the health impact function by district showed a
reduction of 36.3 deaths each in cardiovascular and respiratory diseases, resulting in economic
benefits of 5 billion and 3.8 billion won, respectively. The proposed methodology can verify policy
effectiveness and suggest directions for subsequent policies by deriving economic benefits relative to
the budget input. However, as the effects of particulate matter are long-term and it is challenging
to eliminate influences such as district-specific income or medical level differences, further research
is needed to refine the proposed methodology

Keywords - Health and Environmental Policy Evaluation, Benefit analysis, BenMAP. PM-2.5
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Fig. 3. Optimization of Regression Model
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Fig. 4. Population Heatmap in Busan

Table 5. PM-2.5 Concentration('15~'22)
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1 0% A CFANN LA E RN
1.8%

RFAAS(E) A2H(Y) 2571(%)
2015 18,870(51.7) 5,062(13.9) 2,057(5.6)
2016 19,207(52.5) 4,999(13.7) 2,117(5.8)
2017 19,695(54.0) 5,000(13.7) 2,436(6.7)
2018 20,821(57.0) 5,235(14.3) 2,596(7.1)
2019 20,278(55.6) 5,121(14.0) 2,037(5.6)
2020 21,142(57.8) 5,518(15.1) 2,244(6.1)
2021 21,780(59.7) 5,412(14.8) 2,220(6.1)
2022 25,924(71.0) 5,965(16.3) 2,799(7.7)
A 167,717(57.4) 42,312(14.5) 18,506(6.3)
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Table 8. Premature Deaths, Predicted Economic Value Caused by PM-2.5 (All Age)
AR 2A(9)

=71 A 4a(9)

7T Nuw 587] Nuw 287]
e 0.562 0.664 121,840,904 144,019,824
A 0.314 0.371 322,935,296 381,719,840
Ea 0.485 0.573 265,426,272 313,742,304
e 0.662 0.783 332,032,832 392,473,376
BRI 0.447 0.528 1,093,097,728 1,292,076,416
S+ 0.781 0.923 839,385,408 992,180,352
S 0.087 0.103 787,081,664 930,355,584
1 0.611 0.723 856,141,312 1,011,986,240
S 0.190 0.224 1,353,190,016 1,599,513,856
AFSt 0.517 0.611 927,175,296 1,095,950,720
=9+ 0.384 0.454 679,281,728 802,932,608
AT 0.966 1.142 439,684,832 519,721,472
AR+ 0.600 0.709 723,228,352 854,878,848
A 0.231 0.273 537,178,688 634,962,368
AP 0.392 0.463 625,672,320 739,564,608
77t 0.237 0.280 548,347,776 648,164,480

A 7.466 8.824 10,451,700,424 12,354,242,896

Table 9. Premature Deaths, Predicted Economic Value Caused by PM-2.5 (Age 65+)

=7] A (D) BRI 34

a8 2371 qgd 2371
e 0.034 0.029 47,648,316 40,986,416
A 0.084 0.073 118,146,312 101,627,808
e ma 0.072 0.062 101,187,304 87,039,896
e 0.097 0.084 136,209,936 117,165,880
BAbA 0.225 0.193 314,663,424 270,669,056
S+ 0.163 0.140 228,243,760 196,332,112
S 0.169 0.145 236,752,496 203,651,200
G 0.166 0.142 231,765,712 199,361,616
-2+ 0.267 0.230 373,862,176 321,591,040
Alsht 0.195 0.168 273,267,296 235,060,688
=+ 0.155 0.133 216,627,968 186,340,336
AR 0.056 0.048 78,940,880 67,903,840
AR 0.151 0.130 211,115,872 181,598,912
29+ 0.121 0.104 169,258,640 145,593,920
AP 0.128 0.110 178,543,296 153,580,464
717t 0.093 0.080 129,624,800 111,501,432

o]

oA 2.176 1.871

i3

3,045,858,188

2,620,004,616
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Table 10. Premature Deaths, Predicted Economic Value Caused by PM-25 (Gu-Gun)

x7] AFg 42(9)

AR 278(%)

g 2371 agd 2371

T 0.542 0.542 759,412,928 904,425,088
A 1.531 1.531 2,143,541,248 1,140,496,128
T 1.994 1.994 2,791,419,392 6,687,449
e 1.095 1.095 1,532,819,712 656,361,984
BRI 3.758 3.758 5,261,716,992 4,092,769,280
e+ 3.480 3.480 4,872,926,208 1,422,182,016
Eae 2.781 2.781 3,894,342,400 2,718,026,496
5 1.528 1.528 2,139,408,384 4,872,803,328
ST+ 1.119 1.119 1,567,091,840 2,241,965,824
AlsIt 0.780 0.780 1,092,571,392 629,257,280
2+ 1.846 1.846 2,584,274,176 3,205,284,864
AT 3.421 3.421 4,790,382,592 1,141,179,776
AR 4.129 4.129 5,780,864,512 5,454,933,504
294 1.976 1.976 2,'766,522,368 2,464,947,712
AP 2.171 2.17 3,040,177,152 3,725,302,016
7V 4.209 4.209 5,893,793,792 3,254,708,480

A 36.36 36.36 50,911,265,088 37,931,331,225
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Fig. 11. Premature Deaths Heatmap by Gu-Gun
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