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Abstract : The introduction of the Korea toxics use reduction (TUR) program to build a clean society is generally evaluated
based on social economic criteria. Among various techniques, benefit-cost analysis is the most commonly used. This method is
focused on the calculation and comparison of all the benefits and costs attributable to the TUR program. However, since it is
reasonable to consider not only economic criteria but also policy criteria in the process of evaluation, it is necessary to reflect on
the criteria weights found in the benefits and costs. This study aims at developing a new evaluation technique to achieve this
purpose and apply it to the Korean TUR program to be implemented in 2020. This study selected competitiveness, toxic
substances’ emission reduction ratio, and health improvement as policy criteria. The Analytic Hierarchy Process (AHP)
technique was initially used to calculate the weight and then, based on the results, the concept of information entropy introduced
by Claude Shannon was used to eliminate subjective bias. As a result of the study, it was found that the revised benefit-cost
analysis considering the weights of the policy criteria, as well as the existing economic criteria, could be a reasonable alternative
in evaluating the feasibility of TUR regulations for highly toxic substances.
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Table 1. Benefit-cost analysis of the Korean toxics use reduction program

Regulatory proposal: Mandatory submission of a plan to toxics chemical emission reduction in 2020

Influence group Cost (as 0f 2019)

Benefits (as 0f 2019) Net benefits (as 0f 2019)

114,748,998,821 (investment)
11,474,899,882 (management)

37,077,931,745
(purchase reduction)

Industry 2,810,974,755 (plan preparation) 37.867.169,611
449,755,961 (education/training) (indirect convenience)
37,077,931,745 (opportunity cost)
Government 7,912,000,000
Public institutions 562,186,830
Local Environment 650,994,504

Department

General citizen

107,360,182,384

Total 175,687,742,498 182,305,283,740 +6,617,541,242
B/C Ratio 1.038
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Table 2. Weighting value of the j-th criteria for the i-th respondent

No. Economy Competitiveness Reduction ratio Health improvement
1 0.306 0.368 0.185 0.141
2 0.119 0.044 0.192 0.645
3 0.069 0.121 0.208 0.602
4 0.061 0.106 0.305 0.528
5 0.068 0.193 0.226 0.513
6 0.073 0.303 0.057 0.567
7 0.089 0.089 0.208 0.614
8 0.054 0.135 0.202 0.609
9 0.120 0.078 0.419 0.383
10 0.568 0.217 0.128 0.087
11 0.068 0.390 0.152 0.390
12 0.158 0.140 0.158 0.544
13 0.179 0.119 0.295 0.407
14 0.088 0.091 0.466 0.355
15 0.035 0.071 0.220 0.674
16 0.122 0.052 0.383 0.443
Average 0.136 0.157 0.238 0.469

Table 3. Normalized value of the j-th criteria for the i-th respondent

No. Economy Competitiveness Reduction ratio Health improvement
1 0.141 0.146 0.049 0.019
2 0.054 0.017 0.050 0.086
3 0.032 0.048 0.055 0.080
4 0.028 0.042 0.080 0.070
5 0.031 0.077 0.059 0.068
6 0.034 0.121 0.015 0.076
7 0.041 0.035 0.055 0.082
8 0.025 0.054 0.053 0.081
9 0.055 0.031 0.110 0.051
10 0.261 0.086 0.034 0.012
11 0.031 0.155 0.040 0.052
12 0.073 0.056 0.041 0.073
13 0.082 0.047 0.077 0.054
14 0.040 0.036 0.123 0.047
15 0.016 0.028 0.058 0.090
16 0.056 0.021 0.101 0.059

#9] JAEA PH(decision matrix)Z -85}, RE LA 0
Hoh4 Equation (5)E 83 A3 At £, 8 T4, P,
= Table 33} Zt}.
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Table 4. Metric information entropy and diversity degree of the j-th criteria

SH2Y AL FAL S Helulgns 173

Classification Economy Competitiveness Reduction ratio Health improvement
Ej 0.887 0.907 0.964 0.972
dj 0.113 0.093 0.036 0.028
Wj 0.418 0.344 0.134 0.104
Table 5. Metric adjusted weight value of the j-th criteria
Classification Subj e':ctwe Entropy Adjusted Adjl}sted
weight weight value weight
Economy 0.136 0.418 0.057 0.057/0.191=0.298
Competitiveness 0.157 0.344 0.054 0.054/0.191=0.283
Reduction ratio 0.238 0.134 0.032 0.032/0.191=0.168
Health improvement 0.469 0.104 0.048 0.048/0.191=0.251
Table 6. Revised benefit-cost analysis of the Korean toxics use reduction program
Classification Contents Price Weight Revised weight
Economics 12,385,912,050 0.298 3,691,001,791
Competitive 0 0.283 0
Cost Competitive 163,301,830,448 0.168 27,434,707,515
National Health 0 0251 0
Improvement
Economics 0 0.298 0
Competitive 37,867,169,611 0.283 10,716,409,000
Benefits Competitive 37,077,931,745 0.168 6,229,092,533
National Health 107,360,182,384 0.251 26,947,405,778
Improvement
B/C Ratio 43,892,907,311/31,125,709,306 = 1.410
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20199 %= AR 714]: 2,186,276,736L
271

- BA ofju] 27 g7hol whEbA g 100417t & 7H

HE 5. Mol 2l BE0) 112 H] 5%

_l_

449,755,961

- 2 QAT x A7 QI
-2020'3: 16A]7F % 2

L‘l"

1 057 2 x 31091 = 104,442,720

A4 20199 @A7FA]: 99,951,683
-20259: 16A|7F x 26,2379 x 1,0859] = 455,474,320
20199 = @A71X]: 349,804,278
CEL - SR 191, TEAITS 16A17E0. 2 71
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55 6. MUA 28| ZX)74H S50 ME HIE FF

25 U&

Au] B4R 4

1820194 71%)

114,748,998,821

AZ4] ] =2} H]-E(ton' ) x AZF BiE A (ton)
- SMART Z2 73 2-of -2 A4 zt7 7173
.~ - SMART 2712 7|7k0] B ujZaF = 53,831 ton
=

- SMART Z2 7 7|7}9] B WotE4 uj&eF = 7,580 ton
- =2} 12 (D ton™): 2020 7]2-4,845,973Y

58 7. A 2| EX74A2 XISH Helof TE HIE =8

2 e

An] AR/ A& 1

-

&

H-8(20194 71%)

11,474,899,882¢

A4 - A4u].8-9J H]-E(ton ') x A7t B E A7 (ton)
3 -SMART Z2 73 7|0 2 10%E S9H| 2 714

55 8. MA HY

el e

[e]

spored o) A7

Hej(2019d 7=

37,077,931,7459

s

1>

> (A% 8 18HEA 7k Yton) x ol F7H(H ton™))

-gZE 2Hge] 1= 20184 71 9F 1,800,000 ton™

- SMART Z 2713 7712012 ~2017)9] B4 E7M5EL 1.4%

A

HE

A g

107,360,182,384¢

Y (4% ¥ A7(ton) x Ml 7 W)Y ton™))

- AHAA] o Alttof] 2ot A 71




