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An Analysis of the Causal Relations of Factors Influencing Construction Accidents
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Abstract : As the construction industry accounts for 28.5% of industrial accidents in Korea and 29.6% of industrial accident
deaths in 2017, it is necessary to search for a priority disaster reduction scheme for the construction industry in order to reduce
the industrial accident rate. Therefore, this research suggested improvement direction for construction accidents reduction
based on factors affecting construction accidents occurring in the construction site by DEMATEL analysis. As a result of the
analysis, the 4M factors with the highest Prominence and Relation is ‘Management’, and the detailed analysis of the 4M factors
were Personal characteristics of workers, Defects such as machinery and equipment, Inadequate inspection of machinery and
equipment, Insufficient safety management plan, Inappropriate work orders from supervisors and field managers. The analysis
results of this research can be used as a basic data for establishing direction of reduction and improvement of construction
accidents.
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Table 1. Factors influencing construction accidents derived from

the first process
No. Factors No. Factors
1 Absence of site manager 16 Personality of workers
2 |Aging of machinery and equipment| 17|  Safety equipment installation
3 Composition of non-professional 18 Safety facility installation
manpower
I
5 Cost for Safety 20 Safety management plan
6 Error of judgment 21 Speedy construction work
7 | Failure to comply with safety rules |22 Unsafe instruction
8 | Hazardous substances in the site |23 Work atmosphere
9 Inappropriate work posture 24 Work experience
10 Interest in safety 25 Work overview
1" Knowledge of work 26 Worker's habits
12 Lack of safety education and 27 Worker's physicgl & mental
training characteristics
13 | Material and equipment placement| 28 Worker's proficiency
14 Organized status 29 Worker’s rough behavior
15 Performance qf machinery and
eguipment
3.2 2AXHSH TR 24

321 8E82M

o AT} 20194 4¥ A BEoF WV teR A7 g +Ho}
Table 2. Factors influencing construction accidents through analysis of previous research
Advanced Research
M Factors
[41 | [5] |[101|[12]| [19]|[20] | [21]|[22]|[24] | [25] | [26] | [271|[30] | [31] | [34] | [35] | [36]
M-1.1 |Personal characteristics of workers o o o o [ N ) e 6 o o o o o o
Man M-1.2 | Lack of safety consciousness of workers e o o0 o ° ° e o o o o
(M1 | M-1.3 [Human error ° ° ° AR ) °
M-1.4 |Lack of personal competence of workers [ BN BN BN ) [ ) [ ) [ ) e o o [ )
M-2.1 | Defects such as machinery and equipment [ N ] [ ] (] o o o o [ N ] [}
) M-2.2 |Insufficient installation of safety protection facilities () [ N} [ [ ]
Machine

(M-2) M-2.3 |Inadequate ergonomic design and layout [ ] [ [

M-2.4 Inad_equate inspection of machinery and ° °
equipment
M-3.1 |Lack of safety education and training e 6 o o6 o o o o o o o o o o
M-3.2 |Inadequate safety and regulatory compliance o o o o o o [ BN ] [ BN ]
Mar1(e'\1;;_e3r)nent M-3.3 |Inadequate safety management cost enforcement | ® | @ | ® | @ ) [ ]
M-3.4 |Insufficient safety management plan ® 06 o6 6 o6 o o o o o o [ BN ] [ ]
M-3.5 |Inadequate safety management organization [ ] [ N ) o o o o o o
M-4.1 |Working environment and space e o o | o e o o [ BN BN BN BN )
) M-4.2 |Lack of work information [ N ] (] (] [ ] [ N ]
Media

(M-4) M-4.3 |Improper work methods [ BN BN ) [ BN BN ] e |0 e o o o o

M-4.4 Inappropnate work orders from supervisors and ° °

field managers
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Table 3. Survey respondents overview

DEMATEL 7| Mg 44315 R0l X 24

3.2.240|H &M

2 HARFAE Sl 3H 3659 AREAIE EUE 4
D Fgato] AFQIliE HE 5061, 1 k=
ChH (Table 4)Q} &t}

feos =28 Agsad Hold A @), 02
ol st WEE —roo}%’oﬂi 1 Aik= E}— <Tab1e 5>
1 2T A HRE A @ "Agslo] 1EsE e XS E
o ZEolTEE TS —Tlcf—a}oﬂ O, 71 Zi}= U} (Table
6y AL Ul W= A 6), (e ol SelddE TE

Tpe o, | Rate(s) QS NAE QO3 Ehs QRloR TR BN E
- - = = 2 AESIEON daty, TdEy, ERdE, 18l 99
Research 5 13.9 L= Tha (Table Tt 2T FIAHOR &g ()€ EX
Less than 5 years 1" 306 = -,-,—Ok:LEH r= E 7:]' O}Oj Ofﬁ 7 @%Oﬂ EHEJ' 7]2':‘511'8
5-10 years 9 250 7u=2.890, 71,1=1.930, 7,,.9=2.260, 7,,5=1.874, 7,,,=1.036
Experience 10-15 years 1 28 ol
15-20 years 3 83
More than 20 years 12 333
Table 4. Generalization matrix
Factors M-1 M-2 M-3 M-4
M-1 Man 0.000 2.129 2.903 2.677
M-2 Machine 1.936 0.000 1.807 2.387
w M-3 Management 3.000 2.194 0.000 2.710
M-4 Media 2742 2.000 2.065 0.000
Factors M-1.1 M-1.2 M-1.3 M-1.4
M-1.1 Personal characteristics of workers 0.000 3.032 2.677 2.387
Man M-1.2 Lack of safety consciousness of workers 2419 0.000 2.903 2.233
(M-1) M-13 | Human error 2226 2.581 0.000 2.194
M-1.4 Lack of personal competence of workers 1.742 2.484 2.774 0.000
Factors M-2.1 M-2.2 M-2.3 M-2.4
M-2.1 Defects such as machinery and equipment 0.000 2323 1.290 2.839
Machine M-2.2 Insufficient installation of safety protection facilities 1.871 0.000 1.936 2129
(M-2) M-2.3 Inadequate ergonomic design and layout 1.742 1.936 0.000 1.968
M-2.4 Inadequate inspection and maintenance of machinery and equipment 2.871 2.355 1.581 0.000
Factors M-3.1 M-3.2 M-3.3 M-3.4 M-3.5
M-3.1 Lack of safety education and training 0.000 3.387 1.774 2.710 1.871
M-3.2 Inadequate safety and regulatory compliance 3.032 0.000 1.419 2516 2.097
Man('a\/lg_egr)nent M-3.3 Inadequate security management fee enforcement 2.161 1.968 0.000 2.097 2.129
M-3.4 Insufficient safety management plan 2.936 3.032 1.936 0.000 2516
M-3.5 Inadequate safety management organization 2.226 2.387 2.097 2.548 0.000
Factors M-4.1 M-4.2 M-4.3 M-4.4
M-4.1 Working environment and space 0.000 1516 2774 2.194
Media M-4.2 Lack of work information 2,129 0.000 3.161 2.742
(M-4) M-43 | Improperwork methods 2.258 2226 0.000 2516
M-4.4 Inappropriate work orders from supervisors and field managers 2.484 2516 3.290 0.000

s ame(ers =28 H21A 1S 20208 12 9



Table 5. Normalization matrix

Factors M-1 M-2 M-3 M-4
M-1 Man 0.000 1.516 2774 2.194
M M-2 Machine 2.129 0.000 3.161 2.742
M-3 Management 2.258 2226 0.000 2516
M-4 Media 2.484 2516 3.290 0.000
Factors M-1.1 M-1.2 M-1.3 M-1.4
M-1.1 Personal characteristics of workers 0.000 0.363 0.321 0.286
Man M-1.2 Lack of safety consciousness of workers 0.290 0.000 0.348 0.267
(M-1) M-1.3 Human error 0.266 0.309 0.000 0.263
M-1.4 Lack of personal competence of workers 0.209 0.297 0.332 0.000
Factors M-2.1 M-2.2 M-2.3 M-2.4
M-2.1 Defects such as machinery and equipment 0.000 0.335 0.186 0.409
Machine M-2.2 Insufficient installation of safety protection facilities 0.270 0.000 0.279 0.307
(M-2) M-2.3 Inadequate ergonomic design and layout 0.251 0.279 0.000 0.284
M-2.4 Inadequate inspection and maintenance of machinery and equipment 0414 0.340 0.228 0.000
Factors M-3.1 M-3.2 M-3.3 M-3.4 M-3.5
M-3.1 Lack of safety education and training 0.000 0314 0.165 0.252 0.174
M-3.2 Inadequate safety and regulatory compliance 0.281 0.000 0.132 0234 0.195
Man('zi/glgzr)nent M-3.3 Inadequate security management fee enforcement 0.201 0.183 0.000 0.195 0.198
M-3.4 Insufficient safety management plan 0.273 0.281 0.180 0.000 0.234
M-3.5 Inadequate safety management organization 0.207 0.222 0.195 0.237 0.000
Factors M-4.1 M-4.2 M-4.3 M-4.4
M-4.1 Working environment and space 0.000 0.164 0.301 0.238
Media M-4.2 Lack of work information 0.231 0.000 0.343 0.297
(M-4) M-43 | Improper work methods 0.245 0.241 0.000 0.273
M-4.4 Inappropriate work orders from supervisors and field managers 0.269 0.273 0.357 0.000
Table 6. Total-Relation matrix
Factors M-1 M-2 M-3 M-4
M-1 Man 3416 3.108 3.407 3.648
M-2 Machine 3.079 2439 2.834 3.093
M M-3 Management 3.777 3.185 3.207 3.728
M-4 Media 3.365 2.836 3.064 3.085
Factors M-1.1 M-1.2 M-1.3 M-14
M-1.1 Personal characteristics of workers 2.140 2.789 2.793 2.459
Man M-1.2 Lack of safety consciousness of workers 2.255 2.379 2.669 2.322
(M-1) M-1.3 | Human error 2.116 2.479 2.269 2.198
M-1.4 Lack of personal competence of workers 2.077 2.459 2.506 1.974
Factors M-2.1 M-2.2 M-2.3 M-2.4
M-2.1 Defects such as machinery and equipment 2174 2.405 1818 2.550
Machine M-2.2 Insufficient installation of safety protection facilities 2.249 2.025 1.781 2.358
M-2) M-2.3 | Inadequate ergonomic design and layout 2.164 2.163 1.503 2.260
M-2.4 Inadequate inspection and maintenance of machinery and equipment 2.577 2.517 1.927 2374
Factors M-3.1 M-3.2 M-3.3 M-3.4 M-3.5
M-3.1 Lack of safety education and training 1.970 2.284 1.567 2.059 1.821
M-3.2 Inadequate safety and regulatory compliance 2.109 1.954 1482 1.970 1.764
Mar}z’i/lg_eBr)nent M-3.3 Inadequate security management fee enforcement 1918 1.972 1.264 1814 1.646
M-3.4 Insufficient safety management plan 2.309 2393 1.666 1.970 1.958
M-3.5 Inadequate safety management organization 2.077 2.157 1.541 1.985 1.609
Factors M-4.1 M-4.2 M-4.3 M-4.4
M-4.1 Working environment and space 0.722 0.829 1.148 0.964
Media M-4.2 Lack of work information 1.034 0.808 1334 1.136
(m-4) M-4.3 Improper work methods 0.968 0.929 0.980 1.037
M-4.4 Inappropriate work orders from supervisors and field managers 1.080 1.043 1.372 0933
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Table 7. DEMATEL evaluation index

Dispatcher | Receiver | Prominence Relation
(D) R) (D+R) |Rank | (D-R) |Rank
M-1 | 12320 | 12257 | 24578 | 1 | 0.063 | 10
M2 | 10203 | 10493 | 20695 | 4 |-0290 | 14
M3 | 12546 | 11162 | 23708 | 2 | 1383 | 1
M-4 | 11177 | 12334 | 23511 | 3 | -1.157 | 20
M-1.1| 8285 | 6918 |15203| 16 | 1366 | 2
Man M-12 | 7839 | 8247 |16086| 12 | 0409 | 15
M-1) | M13| 739% | 8482 |15878 | 14 | -1.085 | 19
M-14 | 7352 | 7224 |14575| 17 | 0.128 | 9
M-2.1| 9380 | 9433 |18813| 9 |-0053 | 11
Machine | M2.2| 8704 | 9515 | 18219 | 10 | 0811 | 17
M-2) | m-23| 8358 | 7352 | 15710 | 15 | 1.006 | 4
M-24 | 9725 | 9868 | 19592 | 8 |-0.143 | 12
M3.1| 9686 | 10254 | 19940 | 6 | -0568 | 16
M32| 9178 | 10623 | 19801 | 7 |-1.445 | 21
M-33| 8494 | 7459 | 15953 | 13 | 1035
M-34 | 10216 | 9.808 |20024| 5 | 0408 | 7
M-35| 9268 | 8698 |17.966| 11 | 0570 | 6
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