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Abstract — The toxics regulatory body provides a benefit/cost ratio as a justification criterion while implementing
regulations that induce the industry to reduce emissions voluntarily. Furthermore, since, the body wants to reflect not
only the efficiency standard but also the policy standard in the evaluation of feasibility, it calculates the ratio by adjusting
the importance weights. The problem is that respondents answer ambiguously. It should be removed for the reasonable
evaluation. This study introduced a fuzzy-AHP methodology for this, and applied it to the voluntary emission reduction

plan program in Korea.
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Fig. 1. Triangular fuzzy numbers and membership function.
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Table 1. Membership function of linguistic scale

Fuzzy number Linguistic Scale of fuzzy number
1 Equal importance (1,1,2)
3 Moderate importance (2,3,4)
5 Strong importance (4,5.6)
7 Very strong importance (6,7,8)
9 extreme importance (8,9,9)
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Fig. 2. Basic hierarchical structure for regulatory feasibility study.
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Table 2. Fuzzy response matrix of random respondent k to attribute for importance weight

Attribute Economy Green competitiveness Emission reduction rate Health improvements
economy (1,1,1) (1/6, 1/5, 1/4) (1/4,1/3,1/2) (176, 1/5, 1/4)
Green competitiveness (4,5,6) (1,1,1) (2,3,4) (1,1,1)
Emission reduction rate 2,3,4) (1/4,1/3,1/2) (1,1,1) (1/4,1/3,1/2)
Health improvements (4,5,6) (1,1,1) (2,3,4) (1,1,1)

CR: 1.63% < 10%
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Table 3. Defuzzification matrix of random respondent £ to attribute for importance weight
Attribute Economy Green competitiveness Emission reduction rate Health improvements
economy 1 0.20 0.34 0.20
Green competitiveness 4.92 1 293 1
Emission reduction rate 293 0.34 1 0.34
Health improvements 4.92 1 293 1
Table 4. Integrated defuzzification matrix of random respondent to attribute for importance weight
Attribute Economy Green competitiveness Emission reduction rate Health improvements
Economy 1 0.44 0.48 0.38
Green competitiveness 3.52 1 2.73 1
Emission reduction rate 2,94 0.58 1 0.27
Health improvements 3.85 1.07 238 1
. _k K S-eubet viE Az arAlel digk eF B S TR vk
Ty TRy X Ty W qung gay, 10 289, e AR S5, 30 a0 3
SoflA] FaRA W= (0.109, 0.360, 0.169, 0.362)= E==¥}.
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3} Tzeng [1115 4] (19)F AF3HATE Table 45 71502 3)o, S-S H ATte] £43} A5 Table 59+ 2T}
Table S. Summary of benefits and costs and their concerned attributes
Category Amounts Concerned attribute
Promotion activity (costs) 7,912,000,000 Economy
Conformity activity (costs) 562,186,830 Economy
On-site inspection and guidance activity (costs) 650,994,504 Economy
Innovative support activity(costs) 0 Green competitiveness
Plan preparation activity(costs) 2,810,974,755 Economy
Education/training activity(costs) 449,755,961 Economy
Facility installation and process- investment activity (costs) 114,748,998,821 Emission reduction rate

11,474,899,882
37,077,931,745
37,077,931,745
37,867,169,611
107,360,182,384

Maintenance and inspection activity (costs)
Opportunity loss activity (costs)
Direct-industry (benefits)

Indirect-industry (benefits)

Stackholder (benefits)

Emission reduction rate
Emission reduction rate
Emission reduction rate
Green competitiveness
Health improvements

Table 6. Benefit-cost analysis of the Korean toxic reduction act with the reflection of fuzzy importance weights

Category Contents Amounts Weight Weighted amounts
Economy 12,385,912,050 0.109 1,350,064,413
Green competitiveness 0 0.360 0
Costs Emission reduction rate 163,301,830,448 0.169 27,598,009,346
Health improvements 0 0.362 0
Total 175,687,742,498 1 28,948,073,759
Economy 0 0.109 0
Green competitiveness 37,867,169,611 0.360 13,632,181,060
Benefits Emission reduction rate 37,077,931,745 0.169 6,266,170,465
Health improvements 107,360,182,384 0.362 38,864,386,023
Total 182,305,283,740 1 58,762,737,548

B/C ratio with weight values 58,762,737,548+28,948,073,759 = 2.029
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