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ABSTRACT
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Objectives: This study was designed to examine the effect of risk assessment on employee safety behavior
in manufacturing workplaces. In addition, this study attempted to explore factors related to the occupational
safety and health system in the workplace affect the risk assessment of manufacturing sites.

Methods: This research is a cross—sectional study using the Korea Occupational Safety and Health Agency’s
2018 Occupational Safety and Health data. The sample for study is 1,967 manufacturing workplaces. Data
were analyzed using descriptive statistics, t-test, ANOVA, chi-square test, and hierarchical multiple
regression analysis using SPSS (ver.25.0).

Results: As a result of the multiple hierarchical regression analysis, it was found that risk assessment had an
effect on employee safety behavior (t=4.435, p=¢.001). Furthermore, the size of the workplace affected
employee safety behavior (t=2.494, p=¢.001). In addition, the presence of safety and health management
organizations affected employee safety behavior (t=4.301, p={.001). The factors of the safety and health
organization (x?=35.245, p=¢.001), the occupational safety and health committee (x?=149.440, p=¢.001), and
the supervisor (x*=16.472, p=(.001) were identified as factors that increased the possibility of risk
assessment in the manufacturing workplaces.

Conclusions: In this study, it was found that risk assessment is a factor that increases the level of workers'
safety behavior in manufacturing workplaces. Therefore, it is necessary to provide institutional support for
activating risk assessment at manufacturing workplaces.

Key words: manufacturing workplace, risk assessment, employee safety behavior
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AT 9 Ik thgo] BAS Aol

olElgt A% 4olA 20214 AZY A AR
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+ Construction workplaces (N=1,049)
+ Other service workplaces (N=2,155)

Exclusion

Manufacturing workplaces

(N=2,015)

+ Missing or error of non-regular workers data (N=18)

Exclusion

Eliminated primary errors

(N=1,997)

+ Missing or error in male workers (N=30)

Exclusion

Final sample

(N=1,967)

Figure 1. Data sampling process
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Table 1. General characteristics of manufacturing workplaces (N=1,967)
Variables Categories N(%) Mean+SD
Number of workers 50~299 1,825(92.8)
300~999 125(6.4)
>1,000 17(0.9)
Presence of labor union Yes 456(23.2)
No 1,511(76.8)
o Yes 1,545(78.5)
Presence of safety and health organization
No 422(21.5)
. _ Yes 1,542(78.4)
Presence of occupational safety and health committee
No 425(21.6)
Presence of safety and health supervisor Yes 1,946(98.9)
No 21(1.1)
Percentage of non-regular workers 4.69+14.60
Percentage of male workers 72.53+23.79
Risk assessment Yes 1,755(89.2)
No 212(10.8)

(10.8%)%ct. E4274= Table 13} k.

—

2. QY Ed I MAHUTEANA A S40| TE
(o]

AYE 0] 50~299% 2o ARdF P
FEG 2 J22 YEPHTHF=3.980, p=.020). At
F AAMEAA Al Het gQlor PR
o] = A HE FES Bt 3.94%01AL
IR 2 AR AE 52 Bt 3.7982
E 7% &o|7t RlEUK1=4.474, p<.001). HE
dH7HE AR Bl YT 2 B 3.934,
IR o2 Aol B 3.718e% SAHCE
Ofgt Apo]7F LR TH(t=5.068, p<.001).

Iy, =23 7, AP EAA Y] 29 %
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3. QIBATIL AAIT} OIS S20f 0|%= 2t
A Qubd B4 9 ARIPARARA B B4
o G2 IAYE SEANNY HolZ St Bo]
o= A0 Ueht AGY R L FARAZY §5
WSS EANSE EUstel P4 AX o5t

SEA] P E ol vlA= FFE Telsh] ¢
S YAA FAHEAE A AFRIAE R et
PAEAZRZ] §5F ¥HeE SAl FYst AP
2o v|As ¥ gefcls A 19A = A5t
ojojAl YFAZF7t AAl RS SHHFE FUst 2
GA B3 o5t 2 AR AR EFPolA
Cook’s distance &< Z4 0.00914 o 0.02& Y
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Table 2. Safety behavior level according to the general characteristics of manufacturing workplaces (N=1,967)
Safety behavior level
Variables Categories MeanzSD t/F vl
(Scheffe) ~ P7vaUe
Number of workers 50~299° 3.90+0.58 3.980" .026
300~999° 3.950.73 ale
>1,000° 4.2940.53
Presence of labor union Yes 3.91+0.63 0.337 .736
No 3.90+0.57
o Yes 3.94+0.58 4474 {.001
Presence of safety and health organization
No 3.79+0.59
_ ) Yes 3.91+0.59 -0.395 .693
Presence of occupational safety and health committee
No 3.90+0.56
i Yes 3.91+0.59 -1.342 180
Presence of safety and health supervisor
No 3.73+0.46
Risk assessment Yes 3.93#0.59 5.068" .001
No 3.71+0.54

0405, "p<.01, “p¢.001

Table 3. Correlation analysis among safety behavior level, percentage of non-regular workers and percentage of male workers

(N=1,967)
SaretbelavionIevel Percent/?/g(rakgjs regular Percer\w/:[/z(a)grjseg‘ male
Safety behavior level 1
Percentage of regular workers -0.009 1
Percentage of male workers -0.020 -0.058" 1

*hk

"0¢.05, “p¢.01, "p¢.001

Ebg O Durbin-Watson %> 1.728% 29| 7171
Ao 7 wWAslict ExHtolerance, TOL)= 0.9791A4
0.992 &olE9ly BAIAA 4 (variance inflation
factor, VI= 1.00°14 1.022 Yehyt o344
A= fle Ao Xdslirt.

A}t SHHSE SAH o R Tt Aked
A 3| HEA A= Table 49F 2} 28 19]4=
AP . el QP E AR Z] 5 ks Fst
A1 FJARFL FY3t Aoz YERFTHE=8.842,
p=(.001, adj.R?=.012). A4 =7} 1,000 o4
Ql %o P 2 BAXLCE FOgt oA
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EOoFHI(1=2.494, p<.001), JFAEAZRZ 0] = HF-
o FsHA AP F o] o= TS UE
AKt=4.301, p<.001).

AL} A A E7E AA] AR E SHHSE
Fote] HHPE o nA= ¥ Tt 2
29 IARFPE {5t HoR YePYTHF=11.612,
p{.001, adj.R*=.021). A a9 123 JAE
A BYollA Y = 22 s 22 0]
= 9F2 2= A= FRIETHt=4.435, p<.001).
AAGE7E AAl 8R0S 72 FYtol w2t RAE
Wk 0.01 37kt
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Table 4. The effect of risk assessment to safety behavior level (hierarchical multiple regression analysis) (N=1,967)
) Model 1 Model 2
Variables
B SE B t B SE B t
(Constant) 3.796 0.029 132.111"  3.641 0.045 80.611™
Number of workers
(ref: 50~299)
300~999 0.031 0.055 0.013 .b67 0.013 0.055 0.005 0.231
>1,000 0.359 0.144 0.056 2.494° 0.341 0.143 0.053 2.379°
Presence of safety and
health organization
(ref: No)
Yes 0.140 0.032 0.097 43017 0.121 0.033 0.084 3.722”
Risk assessment
(ref: No)
Yes 0.191 0.043 0.100 4.435™
F 8.842™ 11.612™
R 0.013 0.023
adj. A 0.012 0.021

*R%

"0¢.05, "p¢.01, "p.001

4. HZY AHE MAUAFBAXA ZH Q210 TE
FEEENE 23

Az ARG ARAFAR AR A T 82lof w}

[0l wet AP MAE 29
oFsl7] Sls) ALAL UABHr

o] Sl AFERIA RIS Aok Q= HlEo]
91.4%, SraEATE=Z 0] e AFFFIA S84
712 AAEET Q1 Hlgo] 81.3%E YL} QRAR AT
g 2Z]o] Q= AFFRNA AAGBF7RE AAlstL Q=
vl g&o] A YeRtth(2’=35.245, p<.001).
AFARPAEAYE] G 7ol T AAAd
HAALI7 9= e AFRAA AEE7HE

ShAEAT R G50 b obdRATERY  AASHL Qe HlRo] 93.7%, ARIFARALYs}
Table 5. Risk assessment according to the general characteristics of manufacturing workplaces (N=1,967)
Risk assessment
Variables Categories N(%) ,
T p-value
Yes No
o Yes 1,412(91.4)  133(8.6) 35.245 €.001
Presence of safety and health organization
No 343(81.3)  79(18.7)
) , Yes 1,445(93.7) 97(6.3) 149.440 €.001
Presence of occupational safety and health committee
No 310(72.9) 115(27.1)
) Yes 1,742(89.5) 204(10.5) 16.472 €.001
Presence of safety and health supervisor
No 13(61.9) 8(38.1)

I

"0¢.05, "p¢.01, "pc.001
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Hgo] 72.9%= AFIRMHE A YS7F 2P
AAOIA AEE7HE AASHAL Sl HIEo

Al YeRgTtH="=149.440, p<.001).

YHHEEAL Fel mEbA e BEREAE Qe A
oA AAH7HE AAISkL Sl HlEol 89.5%,
A=A e ARReIA H9987HE AAIskL 9L
+ HIE°] 61.9%% YE #HA=ATE e AR
oA AA9H7IE HAISIL Qe HlEol A YeER
THa?=16.472, p<.001). 423 Table 59 Zt.
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oA ZLEAS] HAPE $ES Fol= AL ARAA S|
TS AR 7= BIE Z=thEid et al., 2012).
EHAgH 50| opy|sh= Ajsaay &Alo] ) 99%
7HAof| o] 2= AHBridges & Tew, 2010)= <&
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4 2R HeE2 TS Al AARE AAH 39
A Aol A Az A AddHE AAle 2
22t HPE w20 FAt G Fe Aoz wet
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Journal of Korean Society of Occupational and Environmental Hygiene, 2023: 33(1): 50-59

MAYUM AT 22Xt AHAS =F00| 0|%|

57

rr

3

09

< T U2 A2 71 d. A" 7= At Al
ol avAog oAXIL Qlom(Shin, 2013), &
3l FEluE A2 ARACIM FEdE de
A A =R & = A 59, =4
BE 7Y Aie o Fjadel it AH4
sAlet #=E Bl AdAS) TAe Ware A2
A3t A R allel eEHuRE Al A S
WY 7S AT 5 Qe AYE 7Idiste] 471
Aoz A S Y & e dHESE 24
ste A= A 7IHE & e Aes AmEnh

EQL 2 AFollA AR SRR HdE
ol mAls TS US| s sAHErE 28
8% T AR et PR RAE A
A=A 77} Y E F2oll ol I mIx
+ A0 YEET. AR it AR E SRR
PAPE 0] ToHlE ALz FU==H 30091
u]ek AFAREE Hlws] 1,000 ol RO AR &
A FHFE ol KAl 3T ole PR
A3 AR 4, A, A A Z-8ol 22 AR
3 Bl Hoh goljt I HolFs Az o4
g olen, giiFos 27 7 S5 Y
T o] B2 Zo®R Hiux:s Aet dxHt
(Al-Bayati, 2021). A4 20219 12¢€ & 7|+ =4
2k 30091 "R R ARAE SARAES] ARASAN H]
&2 89.8%% 300%1 vlRt ARl FASH: A 2
A HlE 82.0% HHl w2 A2 & & Sk
(MoEL, 2022b; SK, 2022). E3H 2021 12¢¥€ & 7]
& S2uvet 500 ek R AR SARARS] ARIASH
2 Qg AFRRRIES 1.3%2 1,000%1 o4 A<
AFERERIE 0.7%¢<F Hlasl oF 28] 71 &2 AM®=
gkl 7FssHMoEL, 2022b; SK, 2022). °]& &9
ATt ARGERIA ARGB7HAIEE Aade w017
A AZA ol olFoid Hart dHal sHAlH.

olet A AR Wi Al B A 3
ke 24 57 2EAE] HFE s
<=t ¥F= A= AL o & U= AHE
AHATE ole AMAF TFRIT AtdAs] EA T O
o] A= At e daidos ol ARdE
o] FdEA®Y 2AZ AAHCR ZFI 2F5HA
Foto] dofet AkdAIs] e =EE 7ol & 2
7} vtgE Aoz® 4T = ot

AAGB7PE 2EAR] MBS o Fold IF

AN

ol

= A
= T
A

%

i,
o o N

www.kiha.kr



[¢2)
(o]
"
ro
ol

= A gRIste] A8/ B 7 AAe TR A
AP HAA A Lt %—qug dAGS AT HO
TolA= ?jﬂiﬁ%ﬂ'ﬂ
=2 5700 w2t Hd*é‘ﬁﬂ ]/\101]/\1—4 X]'O]
AESIYPoH, EAZAY PR A RE], AR
A9943 2 A=A = Aol 98487 A
Al7F FsHAl =4 U= AS gRlskath. A4
IAREAE SoiAe RREATEYRAS AQet Y
A 8Rlo] FHE ol AFAQ FF= HA A=
U= AR ‘4’5}‘/}3’— Ao AAGE7E AAojHe}
A= Fott BAdS %% ﬁ—i njote]of, Ap
A% ﬁcﬁﬂ'@iﬁﬁaﬂ]ﬁ]ﬂ HAE 7] 80=0] A
A FHEA Aarof] ATPEAR] JFE A= AL
2 osfidt}. AAPARE AT A A A B =B
o FZ H|A= 8RICEA o]F Bl AFFH HHE
Ao 344 FFE vA= AR HIgE Aok
ol &RIF 4 UtKGallagher et al, 2003).

2 AFollA= ARY AFAelA A8 22
b Y s 22 Asket IFE VA= AE &

QstRoH, AR W ARRPARATHAA >F=¢

T FAEATERZ], AP s € A
A7 2 A AE4E7E Ao 38 S 24
o= Aoz II5ITh

2 A= Hd"hﬁﬂ' A7} QPARYE o] H|x

8IS A2Y AFRE dIe=E st e AF
H ARG "41?1‘ ASH AiE TS| Zok=
E 7Y, SHHAIEE AREote] Qlaty JFEA =
S04 HHEY AgHE 7HKI ol=gt SHolA A
gt g0l gt YFEB7PE 2E2A s 2
mXL kS =r7}M o BMsle] A He oS
W & Qe dEdE g 2971 gloH, oY
AE7tel vl FFRQl SOl Hig F7HEQl AT
HayE 297 At

J™o= Eotal & A4 AR ARy ARt
ARATYAA 52 93 8 sHo=EA9] 934
BIHAEZE ARG AT S2AS] MY S
l-;o]LEﬂ 7]016 9o Eﬁ]_ﬁ_&j% Egj] Al=xozm Hycqq]
o, AEAZB/AE SFT AFGH AP E A
ZAA HA 2213] AYIS wetel FF AR At
FAollA AaARl AAGH7IAE A7} o]Fojd 5=
AEF Q1 HFR|Yo] o|Fojd HQ7} USZ
AAsH, B8] AR AFFAC] AP E AT A A

e orlr o o
(SN

N

AN

rOIt
2,

www.kiha.kr

223 JPAHIE 2L 9t BTH diet o}
o] Waghe AAsturt s

V.2 &

2 A= "2018WE AR EA Aei2A AARE
Z-goto] dRARIFE AARKL A= 1,967 Alx
A ARIEES ez A9/ T 224 Py
S 70 vAE 9% AT, AAGE7HA
oF T AILHEABENAA T 3] B
< Tt ol Sl Al ArdelA HAddE

7te 224 P #ES wolad #ad 9%

AE e AL, AEGE7 AAIE At AR
UHEABANA 823} FAshA P H AT 22 9]
AR, AAPAEAA L]0 29 B =AY 9T
% 5ol HAGH7E Al FERt &S 2%
Ao gelsint. wekA, 4B 7HAEE AdstaL
AR W A AT AA A5 92 A A
Ag-go] A&H2 oz o|FojAof s,

References

Al-Bayati AJ. Firm Size Influence on Construction Safety
Culture and Construction Safety Climate. Practice
Periodical on Structural Design and Construction.
Constr 2021:26(4):040210281-7. doi: 10.1061/
(ASCE)SC.1943-5576.0000610.

AnYJ, Park SY, Lee CH, Kim YJ, Cho GY et al. The effect
of safety and health activities on the accident rate by
occupational safety and health survey. J Kor Data Inf
Sci Soc 2019:;30(6):1289-98. doi: 10.7465/jkdi.
2019.30.6.1289.

Awang N, Bharudin MR, Saliluddin SM. Occupational
Safety and Health Management System (OSHMS):
Perception and Safety Satisfaction among
Employees in Certified Organizations in Klang Valley.
Int J Educ Res 2019;7(7):37-44.

Choi SY. A Comparative Analysis of Fatal Occupational
Injuries in Construction Industry in OECD Countries.
Seoul; Construction & Economy Research Institute of
Korea.; 2020. p. 11

Eid J, Mearns K, Larsson G, Christian J, Bjgrn J et al.
Leadership, psychological capital and safety
research: Conceptual issues and future research
questions. Saf Sci 2012;5(1):55-61. doi.org/10.

Journal of Korean Society of Occupational and Environmental Hygiene, 2023: 33(1): 50-59



M= AR

1016/j.ss¢i.2011.07.001.

Gallagher C, Underhill E, Rimmer M. “Occupational Safety
and Health Management Systems in Australia :
Barriers to Success. Policy and Practice in Health and
Safety. 2003;1(2). pp. 67-81. doi: 10.1080/14774
003.2003.11667637.

Griffin MA, Neal A. Perceptions of Safety at Work: A
Framework for Linking Safety Climate to Safety
Performance, Knowledge, and Motivation. J Occup
Health Psychol. 2000;5(3):347-58. doi: 10.1037/
1076-8998.5.3.347.

Jung JW. A Study on the Implementation of Risk
Assessment System at Workplace in Korea. J Kor Saf
2014:29(3):121-8. doi.org/10.14346/JK0S0S.2014.
29.3.121.

Kim YR, Lee SY, Chen MH, Park JY, Lim MS et al. Effect
of Effect of Occupational Safety and Health-related
Communication in Manufacturing Industry on Safety
and Health Management Level: The Number of
Supervisors as Mediating Factor. J Kor Soc Occup
Environ Hyg 2021;31(4):494-502. doi.org/10.15269/
JKSOEH.2021.31.4.494.

Korea Occupational Safety and Health Agency & Ministry
of Employment and Labor. 2021 Risk Assessment
Guidance Notes. Sejong; Occupational Safety and
Health Agency Public Institution Evaluation Office
Press.; 2021. p. 3-7

Lee GH, Song MG. Relationship between Occupational
Safety and Health System and Occupational Accident
Rate. Proceedings of the Safety Management and
Science Conference, Seoul. 2006. p. 51-59

Lee HB, Park SY, Lee CH, Kim YJ, Cho GY. The effect of
safety and health activities on the accident rate by
occupational safety and health survey. J Kor Data Inf
Sci Soc 2020;31(1):65-74. doi: 10.7465/jkdi.2020.
31.1.65.

Ministry of Employment and Labor. Analysis of Industrial

Journal of Korean Society of Occupational and Environmental Hygiene, 2023: 33(1): 50-59

oM LIEEE/I7L 22A} AT_S +F0 OIX| 59

rr

3

09

Accidents 2021. [Accessed 2022a Nov 30]:1(1).
Available from: URL: https://www.moel.go.kr/
policy/policydata/view.do?bbs_seq=20220300882

Ministry of Employment and Labor. Status of Industrial
Accidents at the end of December 2021. [Accessed
2022b Dec 19];1(1). Available from: URL: https://
www.moel.go.kr/policy/policydata/view.do?bbs_s
eq=20220300882

Ministry of Employment and Labor. Announcement of
Roadmap for Major Industrial Accident Reduction.
[Accessed 2022¢ Dec 28];1(1). Available from: URL:
https://www.moel.go.kr/policy/policydata/view.d
0?bbs_seq=20220300882

Seo YH, Yoo IS, Jang C, Hwang MH. Research on
Effectiveness of Risk Assessment of Construction
Industry by Self Administered Questionnaires. J Risk
Manag 2015;26(3):1-27. doi: 10.21480/tjrm.26.3.
201509.001.

Shin IJ. Comparative study on the Institutional Framework
of Risk Assessment between German, UK and Korea,
Japan in Asian Countries. J Kor Saf 2013;28(1):151-7.
doi.org/10.14346/JK0S0S.2013.28.1.151.

Statistics Korea. Korean Statistical Information Service.
[Accessed 2022 Nov 30];1(1). Available from: URL:
https://kosis.kr/statHtml/statHtml.do?orgld=350
&tblld=TX_35001_A011

Bridges W, Tew R. “Human Factors Elements Missing from
Process Safety Management (PSM)“, Process
Improvement Institute, Inc. (Pll), p.3, 2010.

Rouse WB, Rouse SH. “Analytical and Classification of
Human Error”, IEEE Trans. on SMC, Vol. SMC-13,
No.4, pp.5639-49, 1983.

<KX E >

rES(EIT)

www.kiha.kr



