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Incident Investigator's Perspectives on Incident Investigations
Conducted in Korea Industry

Jae Beom Kwon" - Young Guk Kwon™*'

'Corresponding Author Abstract : Incident investigation is regarded as a means to improve safety performance.
Young Guk Kwon For the prevention of industrial accidents, measures such as providing safety
Tel : +82-2-970-6380 education, enhancing management interest and participation, establishing a safety

E-mail : safeman@seoultech.ac.kr management system, and conducting inspection of the work site are necessary. In
particular, accident investigation activities, which are an important element of safety

Received : February 1, 2021 management, help to prevent similar accidents, thereby minimizing damage and
Revised : March 18, 2021 enhancing work safety. They are critical for understanding business-related incidents
Accepted : March 26, 2021 and the vulnerabilities and opportunities associated with them. Therefore, it is clear

that accident investigation activities are important for accident prevention. The primary
focus of many incident investigation processes is on identifying the cause of an event.
While considerable research has been conducted on potential accident investigation
tools there has been little research on including the views and experiences of
practitioners in the accident investigation process. In this study, a questionnaire survey
was conducted among safety managers in the domestic manufacturing/construction
industry to understand the practice of accident investigation. The investigation pertained
to companies' accident investigation systems, the competence of investigators, and the
identification and recommendations of the cause of accidents. From the analysis
results of accident investigations, investigators’ competence, the difficulty level of
investigations, and the root causes of accidents were identified from the viewpoint of
the participants of the accident investigations. In particular, the development of
standardized and simple accident investigation methods and their dissemination to
companies were found to be necessary for activating the root cause of accidents.
Based on this, it can be used as basic data for the development of root cause analysis

investigation techniques that are easily applicable to organizations.
Copyright@2021 by The Korean Society
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Table 1. Background information of survey participants

Industry Manufacturing Construction Others
Number of N: 117 N: 104 N: 36
response 44% 41.2% 14.8%
Number of . . .
Company 29 companies 15 companies 14 companies
Major company | Major company | Major company
a?ngggtsog 95 Persons 93 Persons 25 Persons
P zI:n Y| Medium company | Medium company | Medium company
company §tze 22 Persons 11 Persons 11 Persons

Table 2. Number of incident investigation participation by

industry
Manufacturing Construction Others
No experience 6 18 6
Under 10 cases 32 39 14
10~20 cases 10 17 4
20~30 cases 69 30 12
B Manufacturing Construction ™ Others
100%
o EEBRB
g 80%
b 16 26
% 60% i “ 13
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Fig. 1. Working experience of survey participants by industry.
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Fig. 2. Incident investigation training time,

Table 3. Incident investigation training hours by industry

Manufacturing (N) | Construction (N) = Others (N)
Not educated 42 (35.9%) 49 (47.1%) 16 (44.4%)
Under 4hr 12 (10.3%) 13 (12.5%) 6 (16.7%)
4 ~ ghr 13 (11.1%) 10 (9.6%) 2 (5.6%)
9 ~ 16hr 15 (12.8%) 8 (7.7%) 3 (83%)
17 ~ 24hr 12 (10.3%) 9 (8.7%) 3 (83%)
Over 25hr 23 (19.7%) 15 (14.4%) 6 (16.7%)
20%
15.7%
2 15% 45% 1aen 13.2% 13.6%
2
2 10% 9.2% 8.8% 8.6%
c
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Fig. 3. Contents of incident investigation training.
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Table 4. Additional questions to identify competence of
investigator

Question Mean
1) Knows about accident causation model 4
2) Knows about systematic tools to identify root cause of 3
the incident
3) Knows about purpose of the investigation 4
4) Incident investigation is necessary to prevent incidents 5

and to make safe workplace
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Fig. 6. Severity level of conduct incident investigations by
industry,
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Fig. 9. Whether specialized tool is used in incident investigation,

Table 5. Various RCA method used in incident investigation.

Tools No. of users (%) Tools No. of users (%)
4M 30 (17%) ETA 3(2%)
5Why 10 (6%) RCA 46(26%)
SCAT 7 (4%) Etc. 10(6%)
FTA 7 (4%) Wrong answer 25(14%)
Fish bone 6 (3%) Don’t know 31(17%)
TapRoot 4 (2%) Total 179
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Table 6. Percent of time spent in investigation process

L Percent of time spent in investigation process

Investigation (total 100%)
Process

0% 10% 20% 30% 40%

Planning 9.3 73.5 15.2 1.6 04

Data collection 0.4 10.5 38.5 36.2 14.4

Data analysis 1.6 11.7 529 31.1 2.7

Recommendation 0.8 7 45.5 412 54

Writing Report 04 475 33.9 14 43

J. Korean Soc. Saf., Vol. 36, No. 2, 2021
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Table 7. Additional questions to identify incident investigation
system of the company

Question Mean

1) Is there a system for deciding whether to investigate an 4
incident?

2) Is the level of the organization's accident investigation

. 4

system high?

3) Is the incident investigation team sufficiently 4
independent?

4) Do you have a manual/guide for investigating an 4
accident?

5) Is incident investigation conducted fairly? 4

6) Is systematic investigation conducted well in case of 4
industrial accidents within the organization?

7) Is it possible to seek help from experts inside and outside 4
the organization if necessary?

8) Do organizations and managers believe that accident 4
investigation helps prevent incidents?

9) Is there any change in the perception of the members of 4
the organization through accident investigation??

10) Is the organization's incident investigation identify the 4
root cause?
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Table 8. Major root causes of incident used in survey

NO. Major root causes of incident

1 | Human error like stress, inadequate physical capability

Working environment like lack of illumination, poor

2 ; .
housekeeping, noise exposure

3 Complicate machine system like difficult control device and too
many alarm

4 | Inadequate education like wrong or lack of knowledge, training

Leadership issue like lack of leadership or communication,
supervision

6 | Equipment issue like inadequate facility, tools, parts

Inadequate acts like wrong work direction by supervisor,
substandard acts by worker

8 | Inadequate/wrong predictive maintenance program

Procedure error like inadequate or wrong work standards,
inadequate maintenance of standards

10 Design error like improper layout of facility/equipment and
wrong design specification, input, construction

Human resource management like lack of training/education,
organization management

2 Human engineering like improper motivation, inadequate risk
identification, communication and design

13 | Natural disaster like earthquake, typhoon, disease
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Table 9. Additional questions to identify root causes of incident

Question Mean

1) Major root cause of Human error like stress, inadequate

physical capability 4

2) Working environment like lack of illumination, poor
housekeeping, noise exposure are the main root causes of 3
accidents

3) Complicate machine system like difficult control device 3
and too many alarm are the main root causes of accidents

4) Inadequate education like wrong or lack of knowledge, 4
training are the main root causes of accidents

5) Leadership issue like lack of leadership or communication, 3
supervision are the main root causes of accidents

6) Equipment issue like inadequate product, tools, parts are 3
the main root causes of accidents

7) Inadequate acts like wrong work direction by supervisor,
substandard acts by worker are the main root causes of 4
accidents

8) Inadequate/wrong predictive maintenance program are the 3

main root causes of accidents

9) Procedure error like inadequate or wrong work standards,
inadequate maintenance of standards are the main root 4
causes of accidents

10) Design error like improper layout of facility/equipment
and wrong design specification, input, construction are 3
the main root causes of accidents

11) Human resource management like lack of training/
education, organization management are the main root 4
causes of accidents

12) Human engineering like improper motivation, inadequate
risk identification, communication and design are the 3
main root causes of accidents

13) Natural disaster like earthquake, typhoon, disease are the

. . 2
main root causes of accidents
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Fig. 10. Major root cause of the incident,
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Table 10. Additional questions to identify follow up activity
after incident investigation

Question Mean

1) Organization's incident investigation report provides a

detailed description of the incident and its root cause. 4
2) Accident investigation report carried out by the organization 4
can be easily found and used when necessary or desired.
3) Organization's accident investigation results provide as
much useful information as possible to prevent future 4

accidents.

4) Preventive/corrective action applied to the incident
investigation report are reviewed for appropriateness and 4
effectiveness for actual application.

5) Incident investigation results evaluate whether the root
cause is properly identified and measures to prevent 4
recurrence are properly established.

6) Results of other companies' incident investigations are
helpful in preventing accidents at the workplace.

7) Experience and feedback of the accident investigator are
collected, organized and reviewed regularly.

gelas SAH WS 1S o 4 glglch
ApIEAR] EA R =L kA
1o Amtil gt S5 diol 33
2 Aol 1 ge FOE srebEge.

3.5 AbDZRAL Al 7HM wbst
2o ALTEALE 2 3] Sla AN ke
distel sheteladnh. WA ATEAL Al ZRYAIA
stefalr] ol e ol f7t Rk AR AAH
9 ZAPEE Bah 27 ARete] Eo] 4] gt
)2} AR 5 olebs 3749] GF=ol gt g
7V A et Fig 13 s AR digt
EAATHE HoiZT gick AAH 2P S
= ookl 323F A9 AL AL A|AH] HA
AR 2 a0sle 220 HREE AFTRAF 7|HS
ARERREUE F oA 45%7F HRSE ARLRAL 7
We ARgSHA gretPeli Sustela, AEskE 7]
Mg AR TFAINE 6% A2t ALLEAL 7]
H%g,] mAS mE Y 9l AL Kol o]l Ay} Y&
2 BAEc & Aot SRo] offohs g
0] L}_ AOR HOpA, ARRAL Al RS A7
S AP ARYEA] L e 5

Fig. 14 AF2A} BH4312 olst /i Fa §Ho)
P AE BojFid SHRpe oF 2%} EFESHE
4o AP AL, 1% 9 FHs} Beshy £
H5jo), 71912] g Raks SEAgl A

SHROLAEHE|R|, H[36H A25, 20211

i}

ZAF 43 A AL

ZALALO] BHHOf| 25 A

16% 151% 15.1%
14%
11.6%
g"
Q
= 10%
(4 8.0%
92 8%
c
g— 6%
3
& 41% 46%
4%
2% 1.4%
0%
& 2 & 0(\
z“ & L,\° & o" é‘ N g i N e"
Kdg qi"*‘& “Oo Q(&Q\é *‘o x\"(\%}‘e> & \\‘5’\\0& Y \°&;é}“°idé§> &
. & ‘ -
P R A A SN
VW SE® xS $a8 ST LSS S L ST
AR N CFE L Fo SO F TP
& T Fo ® (S35 ‘Q@o\ S \Q

Fig. 13. Reason of difficulty to find root cause,

25%

21.8%
18.
= 20% 83% 175%
& 16.4%
§ 5%
1
2 13.1%
o
c
o .
9 10% 8.9%
@
0)
[+4
5% 3.9%
Legalization Devel Increase Increase Increase  Establishment
of penalty of and training management  worker investigator of organization
non i igati easy tools competence safety culture
investigation

Fig. 14. Activation method of incident investigation,

B2 olalA 219 zApbHol 71 T e st
= & 5 QY gEe s ARLEARAL Fofat
o] A 745kt 18%, 22 W FAESE AZo] 17.5%,
222} oAl ATo] 164% 402 BEAE ok

o
i
N
il

4. 742 Y nH

B ATAE T 719] FABHE S8R 257
o] QHR7 QR wgAlo] Azl BelE A
WA G ARe miEom Holah ARl Ane
EATORM, Y AACNA AL HolE
o oA AR dar, A4 2Fehs 2o
A AFLEAE e WAL sotslR L, A1)
Tl B AR ALY H/ﬂ 1Qtof| TRk ekl e
= AlEskieh

£ SIS0 of swis Amdt B ol el

AREALS] B s E AT e o
G S19ck, SHARL SR 3 OF 197k AbLAt €1
o] Eio]ﬂ-ﬂ .st}.oﬂl:e” 01594 oﬂah@_ 801: 1-6]-7]
SNE Al ML Aoz 7)20] 8|7k
olUfo] IGRTH: HESHE AfmEAl WE0] FAsH

u

il

2
B
S



A - YT

FBaw 0w YrEn
229 ATRAL A0 AR B4R, oAk

H

ER1s|| Ala, AujAF BAbgE go] 2ol Ao gt
Aol s Be] L") vgsithe AL &

<l

S otk &, oF 57%9] EAEo] AnRA R ALl
Wy AT g o, 3§ of
50%2] SHAFER] B qho] 2P} SR

stelch olAe AFnEAt A Al de 4 5
A gol olgth ol BA gl
Az} 717ke] B3k ol Gl Rom ek
SEAES] S50 ARTLY] Q) wroke gla) AR
ShEl WS ARSI SHIL, ofuf 4M, SWhy o
7lo] ARG glont, ek SEA Rl
ARSI Sl At e AEE meA,
2 stol, obx) Seuket 7| Qe Mt At
QPAGAE] o]sr} vk A

)
s
it

10
’

o
i

o N

S~
=l
= oo

30 =2 rLQ
)
e

Q1L QIZhe] Al HETE A4/ m e
Ao, BelEEAe] E AU 2
Y5, AEEAY vIFT ZAAA
Belelo s ek, g E oA o
AR Thots A Gt Alel 2
ARoH, ALY =5 Al AbaLe] L2
gt ek "ol Jé&%% o ASlek
ANTEA} FALEAF HIA] BE 5
ARZALS] BH) A AFTLe] Aurg
H5e] W/FR Fol g
01/\1 7]0401]/\1 A]—jlz/i]—ﬂ— :LPHFQ l:ﬂ—zsk
Qe I oz o 4~ 9tk
2B THefo] of2le oI5} A
2APPES mETHE So] A1 &
Ado s HaobE 49 2ARe] At
5o Uhgheh 2, 719lel A 2RAATA EARITH
T Sk ofls) 2R et bl 24
oA AABEElo] QA ghrhe A 2AREY 3 i
% 5o Q3] AEHI Y RCA ZAPHS o7
L3 lekar gherEe
B A7 b2 4% SExEe Eio] fylgel
WFHol AAE gEeplol BRI S glo,
A1) ol AR AREAF BRAES) oA B
Ful 71959 W ek A 2w B
ARZALS) AL o 5 ST, 71 AREAL B
oA woElx] ke ARLO] TEYAIES wopd 4
ASATHE Zol 2lol7h k. Sa] ARmegle) Ty
o BAHSE 9JSlAE EXBE L, 4 AbEApel

>
=
2
b
i

o
1

e
B
N lo
rl i
2
o ™
rﬂ'

MO e o L X ol
QL
0
i 4y Y

@ s fto e

S=

Eiﬂl
jerlf f

ol
_>L

&b N oo o

B
-

[o
o
©,

[0 W o o
D)
ol
ol
N
1
32

o
ok
oo
)

>

Fl

B

>
e >
=

;

H

2
°
3o
(o
%

N
_IN'

66

W w50 Faidol 87HA Jvke S &
Ao, g FAHoz FdolA HA AT 5
e 22U ZAPIREY Y 9 ARRLEAL 3
59 o3} o] RofXitk Afaloge]  E2o]
Ao & gyt

References

1) Ministry of Employment and Labor (MOEL), “A Survey
on Field Safety Management to Prevent Accident
Recurrence Prevention”, 2013.

2)  Occupational Safety & Health Research Institute (OSHRI),
“A Study on the Revitalization of Occupational Safety and
Health Management System for Companies”, 2004.

3) Occupational Safety & Health Research Institute (OSHRI),
“The Effect of Policies and Activities for Industrial
Accident Prevention on Industrial Accident Reduction”,
2016.

4) F.S. Caparros, M. S.C Ebador and J. C. Romero, “Analysis
of Investigation Reports on Occupational Accidents”,
Safety Science, Vol. 72, pp. 329-336, 2015.

5) E. Stemn, M. E. Hassall and D. Cliff, C. Bofinger,
“Incident  Investigators’ Perspectives of Incident
Investigations Conducted in the Ghanian Mining
Industry”, Safety Science, Vol. 112, pp. 173-188, 2019.

6) Department of Energy(DOE), Workbook Revision 2,
“Conducting Accident Investigation”, 1999.

7) O. Svensson, “Accident Analysis and Barrier Function
(AEB) Method—Manual for incident Analysis”, SKI
Report, 2000.

8) E. Hollagel, “FRAM : The Functional Resonance Analysis
Model”, Ashgate, 2012.

9) S. Sklet, “Comparison of Some Selected Methods for
Accident Investigation”, Journal of Hazardous Materials,
Vol. 111, pp. 29-37, 2004.

10) P. Katsakiori, “Towards an Evaluation of Accident
Investigation Methods in Terms of their Alignment with
Accident Causation Models”, Safety Science, Vol. 47, pp.
1007-1015, 2009.

11) E. Hollnagel and J. Speziali, “Study on Developments in
Accident Investigation Methods: A Survey of the State of
the Art”, SKI Report, 2008.

12) D. S. Kim, D. H. Back S. R. You and W. C. Yoon, “A
Methodology for Analyzing Human Error in Railway
Operation”, Conference of the Korean Society for Railway,
pp. 1817-1827, 2009.

J. Korean Soc. Saf., Vol. 36, No. 2, 2021



S13 MRAZOA] AL A 28 A

13) The Korea Occupational Safety and Health Agency
(KOSHA), KOSHA Guide (P-151-2016), “Technical
Guidance of Root Cause Analysis for the Accident”, 2016.

14) The Korea Occupational Safety and Health Agency
(KOSHA), KOSHA Guide (G-5-2017), “Technical
Guidance of Business Accident Investigation”, 2017.

15) Ministry of Employment and Labor (MOEL), “A Study on
the Effect of the Accident Investigation Affecting on the
Industrial Accident Prevention”, 2010.

16) J. H. Ye, S. R. Jung and S. R. Chang, “A Case Study on the
Potential Serverity Assessment for Incident Investigation
in the Shipbuilding Indusrty”, J. Korean Soc. Saf., Vol. 34,
No. 1, pp. 62-69, 2019.

17) Occupational Safety & Health Research Institute (OSHRI),
“OSH Research Brief”, Vol. 6, No. 3, pp. 6-11, 2012.

18) P. Dodshon and M. E. Hassall, “Practitioners’ Perspectives
on Incident Investigation”, Safety Science, Vol. 93, pp.
187-198, 2017.

19) J. Lundberg, C. Rollenhagen and E. Hollnagel, “What you
Find is Not Always What You Fix-how Other Aspects
Than Causes of Accidents Decide Recommendations for
Remedial Actions”, Accident Analysis and Prevention,
Vol. 42, pp. 2132-2139, 2010.

20) Department of Energy(DOE), Handbook “Accident and
Operational Safety Analysis”, 2012.

21) C. Rollenghagen, J. Westerlund, J. Lundberg and E.
Hollnagel, “The Context and Habits of Accident
Investigation Practice : A Study of 108 Swedish
Investigators”, Safety Science, Vol. 48, pp. 859-867, 2010.

22) A. K. Lindberg, S. O. Hansson and C. Rollenhagen,
“Learning from Accident-What More Do We Need to

SIS R, A|36H A25, 2021

Know?”, Safety Science, Vol. 48, pp. 714-721, 2010.

23) DNV-GL, https://learn.dnvgl.com/Imt/clmsCourse.prCour
seDetails?site=dnvglext&in rcold=44192080&in_region
=kr&in language identifier=ko, Accessed, December 19,
2020.

24) DuPont Sustainable Solutions, https://www.dsslearning.
com/psmvincident-investigation-training, Accessed December
19, 2020.

25) TapRoot, https://www.taproot.com/solutions/rootcausetrain
ing, Accessed December 19, 2020.

26) S. Emsile, “Root Cause Analysis- Application Guidelines”,
pp. 8-9, 2007.

27) A. T. Goldberg, “Taming the Cost of Accidents While
Improving Safety”, Occup. Health Safety, Vol. 66, pp.
66-70, 1997.

28) J. Lundberg, C. Rollenhagen and E. Hollnagel, “What
You Look For Is What You Find - The Consequences of

Models in Eight Accident
Investigation manuals”, Safety Science, Vol. 47, pp.
1297-1311, 2009.

29) H. C. A. Wienen, F. A. Bukhsh, E. Vriezekolk and R. J.
Wieringa, “Accident Analysis Methods and Models - a
Systematic Literature Review”, p. 15, 2017.

30) F. E. Bird Jr. and G. L. Germain, “Practical Loss Control
Leadership”, International Loss Control Institute, Georgia,
USA, 1985, ISBN 0-88061-054-9.

31) M. Paradies and L. Unger, “Tap Root”, System Improvements,
Inc., pp. 324-325, 2008.

32) L. V. Heuvel, D. K. Lorenzo, L. O. Jackson, W. E. Hanson,
J. J. Rooney and D. A. Walker, “Root Cause Analysis
Handbook”, ABS Consulting, pp. 286-287, 2008.

Underlying  Accident

67



