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Abstract

This study analyzed the risk level of non-managed products excluded from the Product Safety Certification
System (PSCS) in South Korea and suggested the need of those products to be managed by PSCS. It
focused on seven products including lawn trimmer, sickle, saw (saw blade), luggage carrier, snow chain,
exercising ball, and alpine stick, which were found hazardous by the 1st Multi-ministries Product Safety
Policy Council in 2017. The risk and need of safety management for each product were analyzed using
domestic and foreign standards, accident case analysis, and Delphi technique. We then modified the analysis
results based on the opinions of stakeholders such as external experts, consumers and manufacturers
and suggested which products should be included in PSCS. The results showed that an exercising ball
and an alpine stick should be included in PSCS to manage the potential risks. Concerning an appropriate
level of safety management for those products, an exercising ball should be managed by safety verification
system while an alpine stick by supplier guarantee system. Besides, further study is needed for a luggage
carrier regarding its need of safety management and testing items from a long-term perspective.
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Table 1. 15 Interesting products and ministries derived the Ist multi-ministries product safety policy council

No. Interesting product Ministry No. Interesting product Ministry
| Luggage carrier Ministry of Trade, Industry and 9 Safety p1ate Ministry of Trade, Industry and
Energy for lawn trimmer Energy
) Snow chains Ministry of Trade, Industry and 10 Sickle Ministry of Trade, Industry and
Energy Energy
3 Toothbrush for adult | Ministry of Health and Welfare 11 Exercising ball Ministry of E;ai:yhldusﬂy and
4 Interdental brush, Ministry of Health and Welfare 12 Exercising mat Ministry of Trade, Industry and
dental floss Energy
5 Tongue cleaner Ministry of Health and Welfare 13 Alpine stick Ministry of E;aedrzylndustry and
6 Deicer Ministry of Environment 14 White-out Ministry of Environment
7 Flypaper Ministry of Environment 15 Saw, saw blade Ministry of Trade, Industry and
Energy
P Phone case Ministry of Trade, Industry and

Energy

% Source: The 1st multi-ministries product safety policy council(2017).
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Figure 1. Research model
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Table 2. The number of analyses’ accident cases

Product Domestic accidents | Foreign accident
Safety plate

for lawn trimmer 0 0
Sickle 255 2
Saw, saw blade 372 1
Luggage carrier 0 1
Snow chains 5 2
Exercising ball 52 5
1

Alpine stick

8

Table 3. The number of analyses’ related standards

Product Domestic standard | Foreign standard
forsfalf\i/tr}l/ gﬁrfner 10 3
Sickle 1 1
Saw, saw blade 13 6
Luggage carrier 2 14
Snow chains 13 1
Exercising ball 2 0
Alpine stick 10 20
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Identify and invite experts

+ 7 non-profit test certification institutions

- 28 people

3 0

Define survey questionnaires " Prior study a.1t dorpestic and for'eign

+ Define questionnaires for delphi survey 1 round

4 4

Delphi survey 1 round + Necessity of prod.ucts sgfety management and products management level using S-point Likert scale

+ Open-ended questionnaire about safety management of products

4

Analysis responses 1

+ Verification of reliability, validity, stability and Kendall’s W
+ Define importance ranking
+ Define questionnaires for delphi survey 2 round

4

U

Delphi survey 2 round

- Present the analysis responses 1
+ Necessity of products safety management and products management level using S-point Likert scale
+ Detail questionnaires about safety management based on analysis responses |

&
Anslysis responses 2 . Venﬁcagon of rehablht.y, validity, stability and Kendall’s W
+ Define importance ranking
4 4
Result + Determination of safety management necessity by product

Figure 2. Delphi process
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Table 5. Results of the Ist Delphi analysis

. Analysis of validity
tem
CVR Mean SD Convergence Consensus Stability
Safety plate for lawn trimmer 0.30 3.70 1.15 1.00 0.50 0.31
Sickle - 0.65 2.35 1.07 0.50 0.50 0.49
) Saw, saw blade - 0.74 2.35 0.98 0.50 0.50 0.4
Necessity
of products Luggage carrier 0.74 422 0.80 0.50 0.75 0.18
safety Snow chains 0.74 417 0.65 0.50 0.75 0.15
management Exercising ball 039 387 0.82 050 0.75 020
Alpine stick 0.13 3.61 0.99 0.50 0.75 0.25
N=23 Kendall’s W=418 X*(Chi-Square)=57.655 df=6 Sig=.000
Safety plate for lawn trimmer 0.57 3.30 1.18 0.50 0.75 0.35
Sickle - 048 1.74 1.18 1.00 -1.00 0.64
Saw, saw blade 0.48 1.70 111 1.00 -1.00 0.66
Products Luggage carrier 0.74 357 0.84 0.50 0.75 0.23
management -
level Snow chains 0.83 3.48 0.79 0.50 0.67 0.22
Exercising ball 0.57 3.09 0.73 0.50 0.67 0.23
Alpine stick 0.39 2.83 0.78 0.50 0.67 0.27
N=23 Kendall’s W=.440 X*(Chi-Square)=60.656 df=6 Sig=.000
stk (3) 27 dsto]

Al E e 2o skl B ASE 27 dvto] AL 12} dujolo} FUT AE 28
AAEGTh 1A A2 Wi 23, dAAse F dde daXol e AFEY AT FE 4T
04185 kom0 BEL p<0010]d pgho] 005 & F 6EFOT FAHIYT) AT BeAT o
Bo Hong ARV} AU WL AR AXE A SRS 13 Dsfo|o} FUP AT HEE Ag
=708 BAFg o HAE AL Ao, A SFATE ZAIZEE 20199 1€ 26€5-H 29 79714
AR, A&, SALEo] B AY 7 AT A flon, A SHES TI43%E 288 T T 20%°]
o2 PAHYIt. ARy BoYo] Y= AT SuHUTh 23 Djo] A A4E <Table 6> A
Cronbach®| &3t 0.7372 YEFSTH A&ttt

G T FE SH U EHYE ASe T AFE HHAE e vt BEEE 4%
A3}, o x7] R, AFEAE 0, 24l A gt A, A Ao, 2apAlel, e, ALY
B, Su2go] A2 BEsgk e A o] AFF oz BAHUT daTe Bayol 9
5 A%< 3 23, Cronbach®] E3H3E2 04792 41E] + AFEY Cronbach®| &gt 07792 &3] Al
g gl Aoz ysin Y 5 9 70 vehdth meby HEH oz A

AFE W kAol i3 A A7 A3 & F& Mg, 294, FE, SAHS A
EDE UPE AR P92 BT ATl Basis AL Ak
Be)5)7] 957) WEo] 2 asitis oo A AR FF FE| BFEE o270,
or, G Aelel % 2w AL, FA2E, A FeAhol, 2m9AQ, B, A BT A
L oH71E ARS B9 ke Bastidy 02 EAFHI O Cronbache] Eahghe 03812 4
=] AAHU HrEs GHaA Xahe 2 o® BAFAY. net
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Table 6. Results of the 2nd Delphi analysis

Analysis of validity

Item
CVR Mean SD Convergence Consensus Stability
Safety plate for lawn trimmer 0.40 3.75 1.07 0.88 0.56 0.29
Sickle 0.70 235 1.04 0.50 0.50 0.44
. Saw, saw blade 0.70 245 1.15 0.50 0.50 047
Necessity
of products Luggage carrier 0.80 4.05 0.69 0.00 1.00 0.17
safety Snow chains 0.80 4.15 0.59 0.38 0.81 0.14
t
managemen Exercising ball 020 370 0.80 0.50 0.75 022
Alpine stick 0.10 3.40 1.14 0.50 0.67 0.34
N=20 Kendall’s W=.406 X*(Chi-Square)=48.687 df=6 Sig=.000
Safety plate for lawn trimmer 0.60 3.40 1.23 0.50 0.75 0.36
Sickle 0.50 1.75 121 0.88 -0.75 0.69
Saw, saw blade 0.50 1.70 1.13 0.88 -0.75 0.66
Products Luggage carrier 0.80 3.65 0.81 0.50 0.75 022
management -
level Snow chains 1.00 3.60 0.60 0.50 0.75 0.17
Exercising ball 1.00 3.05 0.69 0.38 0.75 0.23
Alpine stick 0.30 2.70 0.73 0.50 0.67 0.27
N=20 Kendall’s W=.504 X*(Chi-Square)=60.444 df=6 Sig=.000
Luggage carrier 0.80 4.40 0.66 0.50 0.78 0.15
Large-scale Snow chains 0.40 3.90 0.83 0.88 0.56 0.21
accident Exercising ball - 040 3.15 091 0.88 0.42 0.29
oceurrences Alpine stick - 050 2.90 0.77 0.88 042 0.26
N=20 Kendall’s W=.582 X*(Chi-Square)=34.931 df=3 Sig=.000
Luggage carrier - 0.50 2.85 0.96 0.88 0.42 0.34
Snow chains - 0.30 3.05 0.86 0.88 0.42 0.28
Serious risk Exercising ball - 040 2.80 0.93 1.00 033 0.33
of products
Alpine stick - 0.70 2.70 0.78 0.50 0.67 0.29
N=20 Kendall’s W=.060 X*(Chi-Square)=3.593 df=3 Sig=309
Luggage carrier 0.70 3.95 0.80 0.00 1.00 0.20
Necessity of Snow chains 0.40 3.85 0.65 0.50 0.75 0.17
management Exercising ball - 020 3.20 0.87 0.88 042 027
beyond written
precautions Alpine stick - 0.30 3.10 0.77 0.88 0.42 0.25
N=20 Kendall’s W=323 X*(Chi-Square)=19.376 df=3 Sig=.000
Luggage carrier 0.90 425 0.54 0.50 0.75 0.13
Adequacy of -
regulations Snow chains 0.80 4.15 0.57 0.38 0.81 0.14
subject to Exercising ball 0.50 3.80 0.68 0.38 0.81 0.18
safety Alpine stick 0.10 3.55 0.80 0.50 0.75 023
management

N=20 Kendall’s W=.350 X*(Chi-Square)=21.000 df=3 Sig=.000
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Table 7. External expert assessment results by products

Product Expert A B C D E F Mean
Objectivity 15 10 5 10 10 10 10.0
Safety 15 10 5 5 10 10 9.2
forsfafewtg ﬂﬁfmr Urgency 15 10 10 5 10 10 10.0
Suitability 15 5 10 15 10 10 10.8
Total 60 35 30 55 40 40 433
Objectivity 10 10 10 10 10 5 9.2
Safety 15 10 10 10 10 5 10.0
Sickle Urgency 10 10 10 5 10 5 8.3
Suitability 10 10 10 5 10 5 8.3
Total 45 40 40 30 40 20 35.8
Objectivity 15 10 5 10 15 10 10.8
Safety 10 10 5 10 15 10 10.0
Saw, saw blade Urgency 10 10 5 10 10 10 9.2
Suitability 15 10 5 10 10 10 10.0
Total 50 40 20 40 50 40 40.0
Objectivity 15 15 15 15 15 10 142
Safety 15 15 15 5 15 10 125
Luggage carrier Urgency 15 15 10 5 15 10 11.7
Suitability 20 15 15 15 20 10 15.8
Total 05 60 55 40 65 40 542
Objectivity 20 20 10 20 20 10 16.7
Safety 15 15 10 15 15 10 133
Snow chains Urgency 15 15 5 15 10 10 11.7
Suitability 20 20 10 10 20 10 15.0
Total 70 70 35 60 65 40 56.7
Objectivity 25 25 20 25 25 20 233
Safety 25 20 25 25 25 20 233
Exercising ball Urgency 25 20 20 20 25 20 21.7
Suitability 25 25 20 25 25 20 233
Total 100 90 85 95 100 80 91.7
Objectivity 25 25 25 20 25 20 233
Safety 25 20 20 20 25 20 217
Alpine stick Urgency 20 20 20 25 20 20 20.8
Suitability 25 25 20 25 25 20 233
Total 95 90 85 85 95 80 88.3
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