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Abstract : Cause analysis of accidents associated with industrial machines and devices is essential to improve the effectiveness and the
efficiency of industrial safety system in Korea. This study focuses on cause analysis of accidents associated with industrial machines and
devices. In particular, analysis of abstracts of accidents which are written in descriptive format and, therefore, inherently unstructured and
exhibits characteristics of big data is suggested and tested. Automatic analysis of such big data performed in this study reveals the
consistent results with the manual analysis results in previous studies. Analysis results also suggest that incorporating transition from the
current user-oriented indirect regulations to more manufacturer and user balanced direct regulations will guarantee more effective
prevention of industrial accidents at the early stage of generation of danger.
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Table 1, Classification of causes of deaths in industrial accidents

Direct causes

Managerial causes
Unsafe act

Access to danger area (1) Technical causes

Unsafe state
Defective materials

Defective protective ~ Removal of protective Defective structures,

devices functions facilities or machines
Defective PPEs or Misuse of PPEs or  Inappropriate structure
clothes clothes materials
Inappropriate Misuse of machines or Inappropriate

arrangement of devices
materials and work

place

manufacturing methods

Defective work Maintenance without Inappropriate inspection

Table 2, Classification of causes of industrial accidents by

manufacturers
Classification level
- . Code
High Middle Low
Technical Defective machines, Mechanical causes 110
causes devices or PPEs Electrical causes 11
No installment of protective 112
devices
Defective structure 113
Defective structure materials 114
Defective sign of boundary 115
Defective PPEs or clothes 116
Others 119
Defective protective 120
devices (including
malfunctioning)
Others 190

Table 3. Classification of causes of industrial accidents by
users (employers and workers®) — managerial causes

environment power-off while or maintenance Classification level
machine is operating High Middle Low Code
Defective Unsafe manipulation of Others Managerial Unsafe act Non-compliance of operation 210
manufacturing speed causes procedures
DIGEESSES Access to danger area 211
Defective sign of Unsafe handling of  (2) Educational causes Misuse of PPEs or clothes 212
by hazard terial
SRy azardous matenals Misuse of machines or devices 213
Negligence of unsafe Lack of safety knowledge Maintenance without power-off while 214
state machine is operating
Unsafe posture act Misunderstanding of Unsafe manipulation of speed 215
fe I
safety rules Unsafe handling of hazardous materials 216
Insufficient supervision Poor training or Unsafe posture acts 217
and communication  experiences . K X .
Simple misconduct during operation 218
Insufficient education for Others 219
operations methods
) ) Unsafe state Removal, shut off or alteration of 220
Insufficient education for protective devices after installation
hazardous or dangerous
operations Inappropriate arrangement of materials 221
and work place
Othg
s Defective work environment 222
gi{ls(zserauons managerial Other negligence of unsafe state 229
) Technical Inappropriate manufacturing methods 230
Ezlﬂggt?(?;e safety causes Inappropn'ate inspection or 231
maintenance
Lack of operation manuals Others 239
insufﬁcien_t preparation Operations  Inappropriate safety organization 240
" .
or operations gﬁ;ifeml Lack of operation manuals 241
Inappropriate allocation Insufficient preparation for operations 242
of workers . .
) ] Inappropriate allocation of workers 243
g;zgfsropnate operation Inappropriate operation orders 244
Insufficient supervision and 245
Others Others (4) Others communication
Non-classifiable Non-classifiable (5) Non-classifiable Others 290
Shaded causes represent the ones in manufacturing stage *: Workers include both employees and the self-employed
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Table 4. Classification of causes of industrial accidents by
users (employers and workers®) — educational causes

Classification level

Code
High Low
Lack of safety knowledge 300
Misunderstanding of safety rules 301
) Poor training or experience 302
Educational . . .
causes Insufficient education for operation methods 303
Insufficient education for hazardous or
- 304
dangerous operations
Others 309

*: Workers include both employees and the self-employed
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Table 5. Classification of causes of industrial accidents by
manufacturers

Classification level No. of
] ] Code  cases
High Middle Low (%)
Technical — Defective machines, Mechanical causes 110
causes  devices or PPES yy, hines/Facilities 7855
-Machines subject to 3784
safety inspection
-Other devices 4459
-Sub total 19368
-Managerial 13832
causes-corrected
Electrical causes 111 1510
No installment of 112 202
protective devices
Defective structure 113 139
Defective structure 114 107
materials
Defective sign of 115 344
boundary
Defective PPEs or 116 2
clothes
Others 119 830
Defective protective 120 136
devices (including
malfunctioning)
Others 190
Total 18096
(63.6)
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Table 6. Classification of causes of industrial accidents by
users (employers and workers®) — managerial causes

Classification level No. of
] ] Code  cases
High Middle Low (%)
Managerial ~ Unsafe Non-compliance of operation 210 82
causes act procedures
Access to danger area 211 3
Misuse of PPEs or clothes 212 213
Misuse of machines or 213 504
devices
Maintenance without power- 214 2627
off while machine is operating
Unsafe manipulation of speed 215 8
Unsafe handling of 216 77
(hazardous) materials
Unsafe posture acts 217 248
Simple misconduct during 218 2159
operation
Others 219 42
Unsafe Removal, shut off or 220 2909
state alteration of protective
devices after installation
Inappropriate arrangement of 221
materials and work place
Defective work environment 222 8
Other negligence of unsafe 229 50
state
Technical Inappropriate manufacturing 230 33
causes methods
Inappropriate inspection or 231 6
maintenance
Others 239
Operations Inappropriate safety 240 7
managerial organization
causes Lack of operation manuals 241 9
Insufficient preparation for 242 14
operations
Inappropriate allocation of 243 69
workers
Inappropriate operation orders 244 7
Insufficient supervision and 249 68
communication
Others 290
Total 9957
(35.0)
*: Workers include both employees and the self-employed.
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