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Assessment Model for Industrial Accidents Prevention Policy
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Purpose: The purpose of this study is to introduce the assessment model for industrial accidents
prevention policy.

Methods: 10 years of industrial accidents data are explored through EDA approach. Case control
study is tried in order to assess the effectiveness of the measures taken by Korea Safety and
Health Agency, Civilian, and ‘Ministry of Employment and Labor’. Propensity score matching is
used to match the characteristics of the two groups compared, and then case control study is
again conducted. Next, logistic and Poisson regressions are used to assess the risk factors.
Results: According to case control study involvement of ‘Korea Safety and Health Agency’ and
‘Ministry of Employment and Labor’ were not effective, but Civilian was. Propensity score
matching leads to the same conclusion. Poisson regression reveals the impact of the risk factors
on the industrial accidents. Industrial accidents occur more often as the number of employees
grows. Mining, farming, fishing, ‘transportation-storage and telecommunication’ and forestry have
a higher level of industrial accidents but service industry has a lower level. It is odd that more
involvement of Korea Safety and Health Agency, Civilian, and Ministry of Employment and
Labor means more industrial accidents.

Conclusion: ‘Korea Safety and Health Agency’, Civilian, and ‘Ministry of Employment and
Labor’ seem to visit those industries with more industrial accidents.

Keywords: Industrial Accident, Industrial Accident Prevention Policy, Case Control Study,
Logistic Regression, Poisson Regression
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Fig. 1 Monthly number of start—up businesses
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Fig. 2 Boxplot of the number of industrial accidents
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business catcgory 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
con 667 575 552 793 791 669 603 461 402 336
mining 55 55 53 52 51 44 41 36 34 30
banking and insurance 415 419 422 422 422 373 367 333 303 268
service 58,880 | 58,741 | 58,597 | 58,143 | 58,114 | 51,052 50,317 | 44,872 | 40,671 | 38,207
agriculture 284 284 284 288 296 280 280 264 241 219
fishing 110 111 111 112 112 100 99 86 82 74
ggcsng:ja‘l’ia ;L‘;rage’ 2,489 | 2489 | 2,490 | 2,487 | 2,483 | 2,199 | 2,178 | 1,989 | 1,829 | 1,675
forestry 77 72 69 64 61 54 53 43 42 38
electricity, gas, waterwork 47 46 47 48 49 44 45 43 42 41
manufacturing 15,642 | 15,714 | 15,800 | 15,834 | 15,928 | 14,727 | 14,570 | 13,350 | 12,410 | 11,413
no response - 160 241 423 359 | 9,124 | 10,113 | 17,189 | 22,610 | 28,365
Table 3 Summary statistics for the yearly number of workers
year minimum 1" quartile median mean 3" quartile maximum # missing
2006 0.000 1.000 2.000 4.408 3.000 5492.000 0
2007 0.000 1.000 2.000 4748 4.000 1962.000 160
2008 0.000 1.000 2.000 5.340 4.000 2441.000 241
2009 0.000 1.000 2.000 5.656 4.000 4104.000 423
2010 0.000 1.000 2.000 5.848 5.000 4104.000 359
2011 0.000 1.000 2.000 6.183 5.000 4271.000 9,124
2012 0.000 1.000 2.000 6.677 5.000 4271.000 10,113
2013 0.000 1.000 2.000 6.871 6.000 4271.000 17,189
2014 0.000 1.000 2.000 6.987 6.000 3347.000 22,610
2015 0.000 1.000 3.000 7.356 6.000 3347.000 28,365
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Fig. 3 Survival probability for the period till the
first industrial accident
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Table 4 Number of involvement from ‘Korea Safety and Health Agency’, Civilian, and ‘Ministry of

Employment and Labor’

) Agency
# of involvement
Korea Safety and Health Agency Civilian Ministry of Employment and Labor

0 333,29 5,206 42,927
1 7,275 17,920 3,435
2 3,384 13,094 749
3 1,756 7,829 272
4 985 3,089 123
5 465 421 45
6 239 43 13
7 96 2 18
8 45 0 13
9 18 0 6
10 12 0 3

Sum 47,604 47,604 47,604
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Table 5 Effectiveness table for the involvement of ‘Korea Safety and Health Agency’

# of industrial accidents > 0 | # of industrial accidents = 0
KSHA involvements = 0 4,318 29,011 total 33,329
KSHA involvements > 0 7,494 6,781 total 14,275
odds 4,318/7,494 = 0.576 29,011/6,781 = 4.278 odds ratio = 0.135

Table 6 Effectiveness table for the involvement of civilian

# of industrial accidents > 0

# of industrial accidents = 0

Civilian involvements = 0 2,144 3,062 total 5,206
Civilian involvements > 0 9,668 32,730 total 42,398
odds 2144/9668 = 0.223 3062/32730 = 0.094 odds ratio = 2.37

Table 7 Effectiveness table for the involvement of ‘Ministry of Employment and Labor’

# of industrial accidents > 0

# of industrial accidents = 0

MEL involvements = 0 9,019 33,908 total 42,927
MEL involvements > 0 2,793 1,884 total 4,677
odds 9,019/2,793 = 3.229 33,908/1,884 = 17.998 odds ratio = 0.18
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Table 8 Effectiveness table for the involvement of ‘Korea Safety and Health Agency’ (After applying

PSM method)
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# accidents

# of industrial accidents > 0

# of industrial accidents = 0

total

involvement

KSHA involvements = 0 2,628 11,647 total 14,275

KSHA involvements > 0 7,494 6,781 total 14,275
odds 0.352 1.716 odds ratio = 0.204

Table 9 Effectiveness table for the involvement of civilian (After applying PSM method)

# accidents

involvement # of industrial accidents > 0 | # of industrial accidents = 0 total

Civilian involvements = 0 2,144 3,062 total 5,206

Civilian involvements > 0 530 4,676 total 5,206
odds 4.045 0.655 odds ratio = 6.18

> o ot 1S o

4=l 749] 0.135
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Table 10 Effectiveness table for the involvement of ‘Ministry of Employment and Labor’ (After applying

PSM method)

. # accidents # of industrial accidents > 0 | # of industrial accidents = 0 total
involvement

MEL involvements = 0 1,909 2,768 total 4,677

MEL involvements > 0 2,793 1,884 total 4,677

odds 0.683 1.470 odds ratio = 0.465
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Table 11 Results from logistic regression

Coefficients:
Estimate Std. Error z value Pr(> |z])
(Intercept) -2.499882 0.191827 -13.032 < 2e-16"
no_employees 0.021432 0.001198 17.892 < 2e-16"
business_category: mining 0.507220 0.652469 0.777 0.436931
business_category: banking & -0.326385 0.738009 -0.442 0.658308
business_category: service -0.291096 0.191960 -1.516 0.129408
business_category: agriculture 1.727666 0.334954 5.158 2.5¢-07""
business_category: no response 0.046503 0.202668 0.229 0.818516
business_category: fishing 2.130921 0.815660 2.613 0.008988 "
business_category: transportation & 0.400318 0.209226 1.913 0.055706
business_category: forestry 2.743195 0.793211 3.458 0.000544""
business_category: electricity & 0.578424 0.622818 0.929 0.353033
business_category: manufacturing 0.179196 0.191813 0.934 0.350188
KSHA 1.686901 0.029704 56.791 < 2e-16"
Civilian 0.688759 0.037763 18.239 < 2e-16"
MEL 1.055597 0.039753 26.554 < 2e-16"
Signif. codes: 0 <" 0.001 <™ 0.01 < 0.05 <> 0.1 < 1
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Table 12 Results from Poisson regression

Coefficients:
Estimate Std. Error z value Pr(> |z])

(Intercept) -9.381e-01 6.133e-02 -15.296 < 2e-16"

no_employees 2.444¢-03 8.071¢-05 30.278 < 2e-16"

business_category: mining 1.284¢+00 2.053e-01 6.257 3.92¢-10""

business_category: banking & -7.195e-01 5.805¢e-01 -1.239 0.215

business_category: service -6.445¢e-01 6.201e-02 -10.394 < 2e-16"

business_category: agriculture 9.901e-01 1.120e-01 8.843 < 2e-16"

business_category: no response -6.500e-02 7.281e-02 -0.893 0.372

business_category: agriculture 1.287¢+00 2.130e-01 6.040 1.54e-09""

business_category: transportation & 5.444¢-01 7.224¢-02 7.537 4.82¢-14""

business_category: forestry 1.802¢+00 1.408¢-01 12.803 < 2e-16"

business_category: electricity & -1.366¢+00 3.076e-01 -4.440 8.99¢-06"

business_category: manufacturing 1.128e-02 6.158¢-02 0.183 0.855

KSHA 2.835¢-01 4.087¢-03 69.361 < 2e-16"

Civilian 8.838¢-02 5.999¢-03 14.732 < 2e-16"

MEL 2.361e-01 5.677¢-03 41.592 < 2e-16""

Signif. codes: 0 <" 0.001 < 0.01 < 0.05 <> 0.1 < 1
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