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Abstract : Severity and frequency of industrial accidents are typically used to assess the “absolute” risk associated with the industrial
machines and devices (“items’) which are subject to safety certification or self-declaration of conformity. However, the “relative” risk
associated with a particular item can further be assessed based on unit severity and unit frequency where the total number of item in use
is taken into account. This study first attempts to estimate the total number of each item in use which was recently selected for safety
certification or self-declaration of conformity. The appropriateness of such selection is recapitulated based on the relative risk involved.
Analysis results indicate that depending on items, the relative risk is differentiated from the absolute risk. Recent selection of items for
safety certification or self-declaration of conformity is then revisited for its validity. The relative risk based on unit severity and unit
frequency of industrial accidents, together with the absolute risk, may be used to further categorize items for safety certification or
self-declaration of conformity in the future.
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Table 1. Numbr of deaths(D) and number of injuries (1)
associated with industrial machines and devices(hereafter
“‘items”) newly subject to safety certification(hereafter “SC”)
and self— declaration of conformity(hereafter “SDC”) in 2012

2008 2009

Machines and devices

I Total D I Total
SC items(Note 1)
D Press brake 0 527 527 0 449 449
(2 Sawing machine 0 719 719 3 1361 1364

Q) Elevated working platform 5 12 17 313 16
SDC items(Note 2)

@ Grinding machines 3 821 824 2 181 183
(® Lathe 1 199 200 2228 230
® Drilling machines 1 566 567 0 473 473
(D Mixing machine (Note 3) 11 615 626 9 457 466
® Milling machine 2 137 139 2 167 169
Pulverizer (Note 3) 11 615 626 9 457 466
@0 Printing machine 0 197 197 4 190 194
@ Food crusher (Note 4) 3 431 434 3502 505
@ Food cutter 0 602 602 0 554 554
(@3 Food mixer (Note 4) 3 431 434 3502 505
(@ Circular saw 0 315 315 0 379 379
@ Conveyor (Note 5) 11 630 641 8 521 529

Data source: KOSHA

Note 1: Items subject to SC

Note 2: Items subject to SDC

Note 3: Same data were applied to mixing machine and pulverizer
Note 4: Same data were applied to food crusher and food mixer.
Note 5: “Conveyor includes belts, screws, buckets.
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Table 2. Composition ratio of manufacturing companies according
to the number of employees in sample surveys’

Number of employees Number of companies Composition ratio (%)

<5 100 38.6
5~9 62 239
10~29 62 239
30~49 17 6.6
50~99 8 3.1
100~299 6 23
300~499 4 1.5
500~999 0 0
1000 < 0 0
Total 259 100.0

Table 3. Estimated average number of industrial machines and
devices in use in manufacturing companies in sample surveys)

Average number of items in use according to the number of

Machines employees of manufacturing companies

and devices
5~9  10~29 30~49 50~99 100~299 300~499

SC items
@ 0200 0323 0355 0.000 0375 0333  0.250
@ 0.010 0.032 0.048 0.000 0.625 0.000  0.000

SDC items
@ 0.070 0258 0.161 0.059 0.125 0.500  0.250
® 0.630 0516 0323 0294 2.000 0.833  0.000
® 1.070 1.177 0.500 0.235 0.625 0.667  1.000
@ 0.010 0.032 0.065 0.000 0.125 0.000 0.000
® 0.340 0.435 0210 0.294 0250 0.667  0.000
© 0.010 0.000 0.210 0353 0.125 0.167  0.000
© 0.090 0290 0.048 0.176 0.000 0.000  0.000
@ 0.020 0.016 0.048 0412 0.000 0.000  0.000
®@ 0.000 0.000 0.081 0.412 0.000 0.000  0.000
® 0.010 0.016 0.048 0.706 0.000 0.000  0.000
®@ 0210 0.048 0.081 0.059 0.000 0.000 0.000
® 0.100 0.032 1.532 1.235 0.875 1.500  2.250
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Table 4. Weighted average number of press brakes and
grinding machines in use in manufacturing companies

Weighted average
numbers in use

Number of Number.of Composition
employees companies ratio (%) Press brake ir;;gllzg
Total 269,630 100.00
<5 161,499 59.90 0.200 0.070
5~9 46,781 17.35 0.323 0.258
10~29 42,545 15.78 0.355 0.161
30~49 9,177 3.40 0 0.059
50~99 5919 220 0.375 0.125
100~299 3,126 1.16 0.333 0.500
300~499 305 0.11 0.250 0.250
500~999 170 0.06 0 0
1,000 < 108 0.04 0 0
Weighted average numbers in use 0.233841 0.112
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Table 5. Estimated number of items in use which are subject to SC or SDC

Machines and devices | ) ® ©) @ ® ® @

Estimated numbers in use

1) Weighted average number in use(single manufacturing company) 0.234 0.033 0.371 | 0.5040 | 0.9100 0.021 0.321

i) Ratio of numbers of industrial accidents(Manufacturing/

. 0.4966 | 4.6982 0.0949 | 0.0188 | 0.2439 | 0.1395 | 0.0248
Non-manufacturing)
iii) (Sample survey, (Note 1)) Estimated total numbers in use 25237 3,808 130232 | 135.894 | 245363 se62 | 86551
(manufacturing companies) ’ ’ ’ ’ ’ ’ ’
iv) (Sample survey) Estimated total numbers in use (non-manufacturing
companies) 12,533 | 41,804 16,986 2,552 | 59,845 790 2,150
v) (Sample survey) Estimated total numbers in use 37,770 | 50,702 0 | 147,217 | 138,446 | 305,208 6,452 88,702
vi) (Complete survey, (Note 2)) Estimated total numbers in use 29.871 1543 | 220 128 139,151 11.846
(manufacturing companies) ’ ’ ’ ’ ’
vil) (Complete survey) Estimated total numbers in use (non-manufacturing 0 6.029 2623 224
companies) ’ ’
viil) (Complete survey) Estimated total numbers in use 29,871 1,543 | 235,157 141,774 12,070
ix) Ratio of estimated total numbers in use (Sample survey/Complete 126 0.63 215 0.53

survey, v/viii)

Machines and devices ® ) () ® ® ® ®

Estimated numbers in use

1) 0.053 0.112 0.036 | 0.0265 | 0.0403 0.142 0.474
i1) 0.2645 | 0.0208 | 2.0541 | 2.4497 0| 28539 | 0.8030
iil) 14,290 | 30,199 9,707 7,145 | 10,866 | 38287 | 127,805
v) 3,779 629 | 19,938 | 17,503 0 | 109,270 | 102,631
V) 18,070 | 30,828 | 29,645 | 24,649 | 10,866 | 147,557 | 230,436
vi) 17,077 8,893 57,678
vil) 958 0 3,178
viil) 18,035 8,893 60,856
iX) 1.00 3.47 242

Note 1: Sample survey conducted on 259 manufacturing companies.
Note 2: Complete survey conducted by Korea Occupational Safety and Health Agency(KOSHA) in 2009

Table 6. Comparison of severity and frequency of industrial accidents with unit severity and unit frequency

Estimated numbers in use

- - - - Severity Frequency  Unit severity Unit frequency
Machines and devices Manufacturing  Non-manufacturing Total

SC items

Press brake 25,237 12,533 37,770 0 449 0.00 11.89
Sawing machines 8,898 41,804 50,702 3 1,364 0.06 26.90
Elevated working plat-form 1,543 0 1,543 3 16 1.94 10.37
SDC items

Grinding machine 30,199 7,489 37,688 2 183 0.05 4.86
LatheDrilling machine 135,894 2,552 138,446 2 230 0.01 1.66
Drilling machines 245,363 59,845 305,208 0 473 0.00 1.55
Mixing machine 5,662 790 6,452 9 466 1.39 72.23
Milling machine 86,551 2,150 88,701 2 169 0.02 1.91
Pulverizer 14,290 3,779 18,069 9 455 0.50 25.18
Printing machine 30,199 629 30,828 4 194 0.13 6.29
Food crusher 9,707 19,938 29,645 3 505 0.10 17.03
Food cutter 7,145 17,503 24,648 0 554 0.00 22.48
Food mixer 10,866 0 10,866 3 505 0.28 46.48
Circular saw 38,287 109,270 147,557 0 397 0.00 2.69
Conveyor 127,805 102,631 230,436 8 529 0.03 230
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Fig. 1. Severity and frequency of industrial accidents associated
with items subject to SC and SDC items in 2009,
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Fig. 2. Unit severity and unit frequency of industrial accidents
associated with items subject to safety certification and SDC
in 2009,
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