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Abstract Recently, the use of nanotechnology in products is constantly expanding, and the problems on human health
hazard has emerged as a major issue. A nanomaterials regulatory policy on the products is urgently required. This
study analyzed the introduction of regulatory policies of nanomaterials contained in industrial products. In this study,
the AHP (Analytic Hierarchy Process) method was applied and three regulatory policies were evaluated to analyze
the validity of the introduction of a nanomaterials regulatory policy. To select the optimal regulatory policy, the policy
evaluation criteria were set as enforcement (effectiveness), economics, acceptability, and protection. For the regulatory
policies, self-regulation, product labelling, and enforced registration were introduced and evaluated as the regulatory
policies, and product labelling was selected as the optimal regulatory policy.
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[Table 1] Industrial products containing nanomaterials
Product

stationery(pencil, pen, ink), feeding goods(baby

bottle, nipple), kitchen utensils(cutting board,

dishes), toy, diaper, wet tissue, glasses, helmet,

filter, tire, battery

TV, washing machine, air conditioner, air cleaner,

Classification

Household items

Electronics cell phone, MP3 player, computer supplies,
earphones, display, LED, blender
Clothing textile goods, towel, blanket, curtain, socks, shoes
cosmetics, soap, spray, body oil, sun care,
Health goods toothpaste, toothbrush, plaster, hearing aid, heating
pad, detergents, freshener, deodorant
nano calcium product, nano smoke duck, nano
Food
powder product
Building materials blind,‘phobo catalysis glass, insulator, paint, roof
materials
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[Table 4] Policy evaluation criterion for selection of
optimal regulatory policy
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evaluation . . Protection
. Economics Acceptability
criterion
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’ Self regulatory policy and policy evaluation criterion ‘
’ Pairwise comparison of policy evaluation criterion ‘

’ Synthesization of policy evaluation criterion ‘

v

’ Consistency test ‘

V

’ Calculation of weight matrix ‘

v
’ Evaluation of suitability of regulatory policy ‘

V

’ Selection of optimal regulatory policy ‘

[Fig. 21 Procedure for selection of optimal regulatory
policy
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[Table 5] Pairwise comparison of policy evaluation
criterion (P)
Enforcement| Economics | Acceptability | Protection
Enforcement 1.00 278 1.69 171
Economics 0.36 1.00 1.03 0.96
Acceptability 0.59 097 1.00 271
Protection 0.58 1.04 0.37 1.00

Table 514 BE 7559 73 &5 12 t43)s)
93} 4& AAE Table 60] Fa7lt) & Ao
M TARAEY W7HE 98 A FREE BEd)
Zo| B2 distributive modeE &-&38tt}. Distributive
mode™ H]WL T} Fe] 7FEX] €] Fo] 10] B & )it
T Fare] ARl gl net Tt A(FLE)E
ofsl= W oltt. Table 63} Fig. 32 2 ARV E5
o] AARl 7teAE Wb AREA TFEAAF W
(Weight Index)7} Wbt 9

e 2 o

[Table 6] Weight index of policy evaluation criterion.
WI. Weight Index.

Enforceme| . |Acceptabil
[Economics|

ot ity Protection 174

Enforcement | 0.3%4 0480 0413 0.267 0.339

Economics 0.142 0.173 0.252 0.151 0179

Acceptability | 0.233 0.167 0.244 0425 0.268
Protection 0.231 0.179 0.090 0.157 0.164

0.500

0.400

0.300 -

0.200 -

0.000 - T T T

Enforcement Economics  Acceptability

Protection

[Fig. 31 WF of policy evaluation criterion
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Table 62 7FEXA57F o] gle
$135}ed Table 5, Table 60 XEgts]o] 9l
QJ#4dH]&(Consistency Ratio; CR)S F-ato] H7}aic},
oli= 7} oAtAA Fejztel el tidt el HF
o2 ke =4 RS AT Be Aol ¢
= 98 |A @A A =(Consistency Index; CHE
ik dAAFE r=(A—n)/(n—1)2 Hojd
t} o] AFE GEFE AW S /A vE RS
mgich 9714 A5 8] S8 A (1), 4 )9 ALkS
2 QA NS ek

-

o,

Q=P « WI=(1.620,0.754,1.117,0.677) 1)
R= Q/ WL = (4.168,4.200,4.176,4.121) 2

4

A=(DJR,)/4=4.166 3)

i=1

walA C7=(4.166—4)/(4—1) =0.055 7} €tk
CT %ol Yehl= ¥e] s Grishr] fls or
RIRandom Index)$} Hlala) Bt} RI= Cr} 7F4

=
T A= #ho] BFARA Table 73} o] Fojxith

[Table 71 RI for consistency test.

n 2 3 4 5 6 7 8 9

RI 0 058 090 112 124 132 14 14

aed A HE CRE A (49} o] Faixith

CR= CI/ RI=0.055/0.90 = 0.062 4)
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[Table 8] Pairwise comparison matrix (SR: Self
Regulation, PL: Product Labelling, ER:
Enforced Registration)
(i) Enforcement (ii) Economics

Policy | SR PL ER Policy | SR PL ER

SR 100 058 020 SR 100 150 261
PL 172 100 08 PL 067 100 221
ER 500 118  1.00 ER 038 045  1.00

(iii) Acceptability (iv) Protection

Policy | SR PL ER Policy | SR PL ER

SR 100 200 434 SR 100 072 029
PL 050 100 339 PL 133 100 121
ER | 023 029 100 ER | 34 08 100

of Asjol vlal th 55} 4L AA Table 95
rol 7t AARA)E sl el FAAA S 71EA (2

N

=3 fuA
)5 WIE T AFAREDAFE T T
QegAFE P

[Table 9] Weight index( WZ) of regulatory policy

Policy | Enforcement Economics | Acceptability | Protection
SR 0.146 0.481 0.561 0.191
PL 0.333 0.343 0.327 0.371
ER 0521 0.171 0.112 0433
Ccl 0.079 0.003 0.011 0.063

A ARl M A A Y] e = A
He A, AFEha e, At Sow vehst o A
3 71N AETA, AlFEhEE, AR EA o=
uekten 84 7= B4 7153 A
2 A& A, AlFehEd, AR EA o Yehyter
B3 ZEelMe AdA 7Ed A R 4RSS
A, AFepAE, &Aoo 2 e tHEig. 4] 7 7]
ol A AR L] TS AAFE AR A F

5 UJehlle 2o 4 4 gloh

| |
Protection
Acce ptability ER
R HPL
Economics
H SR
Enforcement
T T T
0.000 0.200 0400 0.600

[Fig. 4] Priority of regulatory policy for each policy
evaluation criterion
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102} Fig. 50 vebt 91t} Table 100014 2 57414 2] 2]
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[Table 10] DF(Degree of Fitness) of regulatory policy

Policy| DF | Priority Enforcem|Economic Accx.eptabil Protection
ent S ity
SR 0.324 3 0.146 0481 0.561 0.191
PL 0.340 1 0.333 0.343 0.327 0.371
ER 0.335 2 0.521 0.171 0.112 0438
0.500

N\
N\

0.500

2
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0.400
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0.200 - i 1 cr € piabi lity
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[Fig. 51 DF(Degree of Fitness) of regulatory policy
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