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A Study on the Effect of the Linkage among Internal Stakeholders
in Small Businesses on Industrial Accident: Focusing on the Safety
Commiment of the Business Owner, Safety Leadership of the

Supervisor and the Participation of Workers
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Abstract

This study attempted to provide implications by analyzing the impact of business Owner s safety
commitment on industrial accidents and examining the mediating role of management supervisors safety
leadership and worker participation. Analysis was conducted on 2,067 manufacturing sites with 20 to 50
employees in the 10th Occupational Safety and Health Survey data. SPSS waw used to secure the
reliability of the measurement variable. Hypothesis vertification was carried out after securing the
suitability and validity of the structural model using AMOS. The direct impact of three latent variables on
industrial accidents was confirmed: the business owner s safety commitment, the management
supervisor’ s safety leadership, and the worker participation. The employer’ s safety will and the
management supervisor s safety leadership do not directly affect industial accidents, but it has been
verified that worker participation has a diret impact on industrial accident reduction. In addition, it has been
confirmed that the safety leadership and worker participation of the management. Supervior have a
complete mediating effect on the reduction of industrial accidents by mediating with the safety leadership
of the management supervior and the participation of the workers. This study analyzed the impact on
industrial accidents by dividing the stakeholders constituting the workplace into three classes: business
owners, superviors, and workers, but the results suggest that employers and all workers inside the
workplace may be organically linked to achieving the goal of reducing industrial accidents. Therefore, in
order to establish an autonomous safety management system for safety and health at workerplaces, efforts
are needed to reduce industrial accidents in their respective location by forming an organic community
among internal stakeholders.

Keywords : Industrial Accident, Safety Commitment, Safety Leadership, Structural Equation Modeling, Worker
participation
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10th occupational safety and health survey
(2020-2021)

n=7,308

Exclusion

Construction and service industries
(n=4,053)

A workplace with more than 50 employees
(n=982)

Refuse or missing value
(n=206)

Final study participants

n=2,067

[Figure 1] Flow of Study Participants Selection Process
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<Table 1> Measurement questions for each latent variable in

the study
Division Measurement
Our company s management emphasizes
Safety the health and safety of workers very much.
commitment | (business owner_1)
of the Our company s management prioritizes
business safety. (business owner_2)
owner Our company s management considers
safety important. (business owner_3)
Our supervisors are well aware of their role
and responsibility in managing safety and
health. (supervisor_1)
Safety

Our supervisors have the capacity to manage

leadership of safety and health. (supervisor_2)

the supervisor

Our management supervisors contribute
substantially to the prevention of industrial
accidents. (supervisor_3)

Our workers always work according to safety
procedures and work standards. (worker_1)

Our workers can refuse to work if they think
it" s unsafe. (worker_2)

Our workers voluntarily strive to improve
Worker workplace safety even if the company does
participation |not order them. (worker_3)

Our company regularly asks employees for
their opinions on safety and health. (worker_4)

Our company has a system that allows us
to make suggestions about workplace safety.
(worker_5)
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Safety commitment
of the business owner

Safety leadership
of the supervisor

Worker participation > Industrial accident

[Figure 2] The model in this stduy
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<Table 2> The result of exploratory factor analysis

Measurement variable Component
Business owner_1 0.300 0.232 0.774
Business owner_2 0.284 0.191 0.849
Business owner_3 0.258 0.164 0.841

Supervisor_1 0.271 0.841 0.230
Supervisor_2 0.249 0.862 0.156
Supervisor_3 0.344 0.811 0.217
Worker_1 0.747 0.231 0.294
Worker_2 0.766 0.185 0.209
Worker_3 0.771 0.261 0.219
Worker_4 0.587 0.305 0.338
Worker_5 0.603 0.291 0.231
Eigen value 2.498 2.559 2.938
Common variance (%) 22.708 | 23.264 | 26.708
Cumulative variance(%) | 22.708 | 45.972 | 72.679
KMO*=.914, Bartlett’ s »*=13422.53(p<0.01)

"KMO : Kaiser—Meyer—0lkin
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o REALA), HAegtsAte] b Ty, TEAl Fof’
9] Cronbach a A= 242} 0.871, 0.896, 0.842% 0.6
oder yeht Aol e o= ddHIH
(Table 3).
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<Table 3> The result of reliability analysis for latent variables

Latent variables 1 I I v

Safety commitment of the

. 2.067 0 3 871
business owner

Safety leadership of the
supervior

2.067 0 3 .896

Worker participation 2.067 0 5 842

[ : Valid case, II : Missing value,
I0 : Number of items, IV : Cronbach’ s alpha
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<Table 4> Model fit index and criteria

Division Index Criteria
22(CMIN)* .000 p=0.05
RMSEA™ .055 <0.1
Model RMSR™ .016 <0.05
fit TLIT .964 >0.9
CFI* 973 >0.9
GF1? 967 >0.9

*22(CMIN) : p—value of xZ(CMIN)

"RMSEA : Root mean square error of approximation
“RMSR : Root mean square residual

TTLI @ Tucker—Lewis index

fCFI : Comparative fit index

SGFI : Goodness fit of index
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= ke SAWTel o2 AR foge
p<.001ellA 25 fofst A1 o= yehstar, ArdAlsl =
el pROLolA o)k Ao = vebstth sk Akl
AN E k= YW 5 Industrial accident
(2020)° 2] E=3} A4~ (Standard Regression Weight,
B8)7F0.5 mRto]A WL, AT} oFssh, ZF AR
oAl 2020 el AgsE AA| AIAE] TS AR-R
witol] 24l A= Gle Ao ASIitH(Table 5).
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<Table 5> The result of confirmatory factor analysis

. . Estimate 4 g
Latent variable Measurement variable - i SE CR
) Business owner_1 1 0.789
Safety commitment of the Business owner_2 1112 0.885 0.026 42.288"
business owner :
Business owner_3 1.045 0.829 0.026 39.917
) Supervisor_1 1 0.872
Safety leadership of the Supervisor_2 1035 | 0837 0.022 47.410"
supervisor _
Supervisor_3 1.072 0.876 0.021 50.502™
Worker_1 1 0.788
Worker_2 0.934 0.719 0.028 33.435™
Worker participation Worker_3 1.048 0.782 0.028 36.855™
Worker_4 0.975 0.694 0.030 32.076™
Worker_5 0.997 0.641 0.034 29.322™
) ) Industrial accident (2020) 1 0.392
Industrial accident - -
Industrial accident(2021) 0.909 0.511 0.297 3.064™

“p<.01, ™ p<.001
"B : Regression weight
TSE : Standard error

TB . Standard regression weight
SCR : Critical ratio

kel AkdAal ] 0.581106 Bk ZAwSs 7+ A2
Aol B D3 (A E2) X EFQAHSE) 152
YhHERP gt R EQITH(Table 7). S#skH, 4719
AAATE sk ST UF] dA =7t U5
ulsk Szo) 31, 7 AAASRe] AR thEo] EAF o7 &
wEjo] FREA FAF & Aoz ddEich

<Table 6> The result of convergent validity analysis for latent
variables
Division I I I v
AVE" 0.858137 | 0.852678 | 0.646119 | 0.581106
CRT 0.947663 | 0.945523 | 0.900757 | 0.731696
"AVE : Average variance extracted
TCR : Critical ratio
1: Safety commitment of the business owner

II: Safety leadership of the supervior
III: Worker participation IV: Industrial accident
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<Table 7> The result of discriminant validity analysis for latent variables
Division R R? SET | R-2)XSE | (R+2)XSE
Worker participation < Industrial accident -135 | 0.018225 .005 -0.01654 0.019458
Safety leadership of the supervior < Industrial accident -.030 | 0.000900 | .005 -0.01797 0.022030

Safety commitment of the business owner < Industrial accident| .031 0.000961 .004 -0.00799 0.008012

Safety commitment of the business owner 567 | 0544644 | 009 | -0.01934 | 0.024662

< Safety leadership of the supervior
Safety leadership of the supervior 736 | 0541696 | 011 | -0.01002 | 0.009985
< Worker participation

Safety commitment of the business owner <> Worker participation| .738 0.326149 .010 -0.01008 0.009925

‘R : Correlation coefficinet 'SE : Standard error

d,

Business Business Business
owner_1 owner_2 ovmer_3

Safet

???

uner\nso

uPervlsv upemsor

of the business owner,

Ingustrial
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[Figure 4] Model of Path and Multiple Mediation Effect Analysis
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<Table 8> The result of path analysis for structural model

. . Estimate + §
Hypothesis Direct effect path 5 Fii SE CR p—value

1 Worker participation <> Industrial accident -.147 -.443 .043 -3.391 <001

9 Safety leadershlp of th.e supervior 046 138 024 1.904 157
< Industrial accident

3 Safety commitment c.)f the busmess owner 025 101 016 1613 107
<> Industrial accident

5 Safety commitment o.f the business oyvner 662 579 098 93,618 <001

< Safety leadership of the supervior

6 Safety leadership of the supervior 458 | 442 | 025 | 18130 | <001
< Worker participation

7 Safety commitment of th_e.bus.mess owner 540 451 030 17.829 <001
< Worker participation

"B : Regression weight T4 : Standard regression weight TSE : Standard error ¥CR : Critical ratio

<Table 9> The result of multiple mediation effect analysis for structural model

Hypothesis Indirect effect path

p—valueJr
LBT UB?

Estimate Boot SE*

<> Industrial accident

Safety commitment of the business owner
< Safety leadership of the supervior

.031 .028 -.003 .079

Safety commitment of the business owner
<~ Worker participation <> Industrial accident

-.084 .025 -165 -.033

Safety commitment of the business owner
<> Safety leadership of the supervior
«— Worker participation <> Industrial accident

-.047 .030 -.0.86 -.017

“Boot SE : Bootstrap standard error Tp—value . Bootstrap 95% p—value

LB : Lower bounds SUB : Upper bounds

4, 11 F

AieElel] tigh whilo] =7bA] - ARSI A 0 & Solui
A ARl st g4 e] F/do] smokHaL itk ol
b A AR QP E RAke] /kdE oLt
AR /Bl MRl FEs A shs 5o L o]
FolA et SRk, SRSk W IRbe] s ek
el ggle] opd of2f ggle] Bt o 2gste] P4
ATH17]. B3 2t ARIe] A9 ulg, ARE Q)
T AR FFEIE 2 ARG Rl EkE sk
B ofelEg zhow] AR, AR TR e A
& PATEL o] Vs AT AHE ERISITHT.
olefdt MR EE sk skl T 71 NIWsh
A= ARIF2] BA= FriAleAE o] Alee]
w71 5 edo] B AR ol FriAlsiAE o)
S AP Eam AYADAE FARAES] /MRS
grshal FHrdAstE ARl WA sok shh= 2ot
[18]. ShARE ARIF=a ko] QIajzAfel ] ARl

r 1% o

LRAS) QP E5E, SRARE AT A
2 7P $AH R s ool B Ao R SHEIAAL
(111, Fe)7hsAt st 2 Ate] qbdoldo] Ak]As)e]
2% a]lojzkar SHsIITH19]. oleh o] A1
ol eAANE 7ke] QPR gt Q12 o) 7k EA)
kL ek 1Eu, ol olsEAIRRE 719 AATE A
Al m)A= FFUAE AT A= Fopny] of
AT 71 QAT AR eAEE] QPR
7], REE 58] GEFE Lotwr] f1a) AiAE st of
| SaP] Soldh Ak ebdaEolu AR ok
IS T AF7E o]FefA] ek ool i Aol
= A0z} Al R AezAkel ebdRzdde] Az
TE7IO|=E HP O R Agti AP -9 ofal At
B AR Bl 2RAR re] FEgkskal o,
olaiuAR} 719 AAZE At A SNl M A= FFE =
2] BaS B A o® EAEIch w4 &

B AREe] Al Fols AkiAlel el 314
2 2 JF(F=-0.443, p<.001) & P|A]= Z o= e}



54 AT AR U oRARE 2] AAVE AQAEe] PIAE 9% HA S o d 2P FR-AG - DY S

Wk ey, 224 Fojrnko 2 AR E 1A
ATkl & 4= 9l Flolnk. L&A FoIE frsh= 71
T QRlo] ARIFEY] obEA (8 =0.442, p<.00D) ]! A
A9 AT Aol F Qo8] wiitolk T o]t
AKAF2] QPSR = A Ake] b e Aol A4 A
07 JIF(B=0.572, p<.001) S FE= A o= etk
FE)EAe] ehE|e Al & FEAle] Foldl 2 A
A5 =0.442, p<.001)S 1]R|7] wjFol] A A=
rar717] SleiAl= AR /bRl gt gharst
A7} FQsit). o]gt Av= ATl It} 1t
o] @aFiA[20] [21], HA2gsAkel =2ak 7he] o 3kt
All22] [23] [24], A8 =22 2He] kA [25]
[26] [27] [28] & w43t A7A e} FARE AEkS UEef
stk o]} o] Atil ARl A A2 Qb o)+ e}
Be|EAe] ek tlA], S2AF oo AT 9
AR FHA S Tt S, AIAlE] 7ol 7}
22 QS M= e ZEAL] bR Aol Tk ol
9} 'golar o] sh FrAke] ofof| 7 A gt Jaks
7NA= AL ARIFe] ardk 9%l A1 olulsit}, V)&
AgATolMi= 54 71900 F8tE]o] AEst dloleE
Hpgo w2 AT Al FEAbe]] A= Tl
ARE BAEIARE B Aol BAIA o= AIA)
3|7} 7 Wol wAsk FriAls AR o whet PR
ABGAA T=ol olHwS kL Y= 5091 vRke] 4

5 ARl tisiA] i2Asksict ©d Awot obd Ui
olslEAIAS] RS ARSI shte] EEA 21l
7re] FIAAE HAF3ATk olof] uel, AR ok Q]
A= FEEEARE] FAE|v S VA7 AL EEA) 3o
£ Fxlek= Q1o® A3t Qla-s FRlekick g
ARAF7E EARAA ] tfgh gharsh SJX|E Eh= ANk
2 ANl AR YERS T AR LEAF
oo} wiZljaiA] Fhael] S wXAY sk <
AEils Bk 22 Foj ok wizisial AR Ale A
of JES T S-S RIS A0 ARk R
HE AL ARE E85te] 71§19 AFZR] vlolHE 7|
HEo & AR Ui olsll AR 2 Ak AlE) 2ke] Q19
HAE w9l Blell 27t lvkar 3 4= Qlck

2 AFelA = AR AFP R A A2t AR S
Gg3llA AT kA, AR ARS] PAREA,
AL FH, ARJAEE Akl o Elld A EEAL
= 4%, 7 fele EAlO, kS AA] o
5 wsxelo] § o RATe] Adxge] 453 59
g 3k Z3hE|o] Q). Ao o3 iFES
BABI AR Ui ol @A) 1ke] A7 Ak A S
off A= kS Ak SAIRE RSl A A)

a2 A9 A%, 9l - 1.0l EAolr Qhdms 4

A o3 ol we} theA] Vehd 4 lek W g
o] §3, hnTke] Aumde] I Sof ek Akl
HLO

ol BARE HIshs TS0l Y
ek e, g5 ofo] thgk ek 7k vl 5

g

ATRYS B WA 5 T A7 B 21 A}
PPE o JAH WES AT 5 ol WFA 2

—

.—Q§90

AAEE iE 5 Y Ao Hojal

5. 4 &

2 ATl Mgl 2R A doE B AR
AFAelA A AlE Aol 71 2 93RS mAlE 29l
2 22} Fojolu, o] et LA} ol AT ok
A9} 71 =2 A IAIE wolal, BE|dEARe] ok
AT FARE AEZ S 2 Zog B4y

=

FBAAE Hol= 22 AR /b oA ¢} dejztEAt
o] kAP EA e AR EAHAT Sk AT,
el SRAF A A viA= A5 A G Al
7R A e]l 5 AR efnte] ARiAel el 12
nE Y= F= Ao EAESI vRh AR &
e eF akdAal Apolelr AeltsAte] et
S8 A oo ZRA} o7} vizhste] Abd el 2
ol Fefust e ok olel dEREAte] ke
A ZRAF Fof= AR skl of A o} Atd el Aol
oM eIl adE Zhs ZloR S EITE ARIS7E
IR FoAS A28kl ZFxab, AR e gt
ARA =2 PACHE 275 AelasAte] B9
&gl SAQ] FF= v o= = Rl tigk
T2AF ool YEe Tl A} Al EAE FehaL
207 9] <t strsy] f18 A o} qF
AOAES St gttt ofeist dFHAE &5
of ARJellA sz Akl Alsl
2TtE AR S SEsl 2

FFoidei=dR, So% AxHal e AT &
wol thek hargh ofHutnt ofuet AP iR 4
ShaL Q= A1, AElEAL SEAR 984 ek
= &l olsiuAA o] 714 FEAE FYTe R
) Zp2Re] Aol ARIAeE AAA717] S1%E o]

2 asi.

)
3o
A
o filo



J. Korea Saf. Manag. Sci. Vol. 25 No. 4 December 2023
http://dx.doi.org/10.12812/ksms.2023.25.4.045

ISSN 1229-6783(Print) 55
ISSN 2288-1484(Online)

6

[1]

[2]

[10]

. References

Ministry of Employment and Labor (MoEL) (2023),
Results of fatal accidents subject to disaster
investigation in 2022, 2023.
D. J. Jo(2023), “An analysis of the effect of
employer's safety management commitment on
occupational accident—Focusing on the mediating
effect of safety climate and safety expenditure—."
Journal of the Korean Society of Safety,
38(1):62—69.
Korea Federation of SMEs(KBIZ) (2002), Survey
on small and medium manufacturing industries on
the 100th day of the serious accidents punishment
act.
A. Bandura(1986), Social foundations of thought and
action: A social cognitive theory. Englewood Cliffs:
Prentice—Hall, Inc.
K H Wee, W. S. Bang, S. H. Kim, S. R. Chang(2021),
“Structural relations between safety leadership,
safety observance, safety education, and safety
culture—K company case study—." Journal of the
Korean Society of Safety, 36(1):36—43.
D. Zohar (2003), “Safety climate: Conceptual and
measurement issues.” In J. C. Quick and L. E. Tetrick
(Eds.), Handbook of occupational health psychology
(pp. 123-142). Washington DC: American
Psychological Association.
S. H. Lee, P. S. Lee, B. I. Lee, G. E. Nam, O. Y.
Ji, et al.(2017), An in—depth study on organizational
safety culture. Occupational Safety and Health
Research Institute (OSHRI).
Ministry of Employment and Labor (MoEL) (2021),
Guidebook for establishing a safety and health
management system. pp. 30—41.
J. K. Lee, K. J. Song, D. W. Kim, S. K. Yang(2019),
A study on the perception of sanctions under the
occupational safety and health act. Occupational
Safety and Health Research Institute (OSHRI).
L. Weeks(1991), “Occupational health and safety
regulation in the coal mining industry: Public health
at the workplace.” Annual Rev Public Health,
12:195-207.
K. H. Yi, H H. Cho, J. Y. Oh(2007), A study of
causal relationship between worker's participation

[13]

[16]

(18]

[19]

[22]

and industrial accidents occurrence. Occupational
Safety and Health Research Institute (OSHRI).
Occupational Safety and Health Research Institute
(OSHRI) (2022), 10th Occupational safety and
health survey data.

A. Boomsma(1982), “The robustness of LISREL
against small sizes in factor analysis models.”
System under Indirect Observation: Causality,
Structure, Prediction: North—Holland, pp. 149—
173.

P. E. Shrout, N. Bolger(2002), “Mediation in
experimental and nonexperimental studies: New
procedures and recommendations.” Psychological
Methods, 7(4):422-445.

L. T. Hy, P. M. Bentler (1995), “Evaluating model
fit.” In R. H. Hoyle (Ed.), Structural equation
modeling: Concepts, issues, and applications (pp.
76—99). Sage Publications, Inc.

S. H. Kim, H. J. Lee, K. S. Han, T. H. Kwan(2018),
“A study on the factors affecting use behavior of
cloud—based common collaboration platform.”
JDCS, 19(6):1151—-1160.

S.J. Yoon, H. S. Yang, K. W. Moon, Y. U. Chun,
S. Y. Seo, et al.(2016), Case study: Corporate
safety culture assessment and improvement.
Occupational Safety and Health Research Institute
(OSHRI).

H. C. Ryou(2021), “Social significance and
challenges of the enactment process of Serious
Accidents Punishment Act; .” Occup Health, 394:
16—23.

Y. H. Jo, D. W. Kim(2022), An analysis of the
characteristics of workplaces with fatal accident:
Focusing on the effective labor inspection.
Occupational Safety and Health Research Institute
(OSHRI).

D. Cooper (2006), “The impact of management’s
commitment on employee behavior: A field study.”
Proceedings of the 7th Professional Development
Conference & Exhibition, Kingdom of Bahrain:
American Society of Safety Engineers(ASSE), pp.
40—-47.

S. J. Yule, R. Flin, A. Murdy (2006), “The role of
management and safety climate in preventing
risk—taking at work.” IJRAM, 7(2):137—151.
K. S. Moon, J. H. Lee, S. Z. 0ah(2013), “The effects



56 ATHE AR U oBARE 7o) QAZE Al B 9 A S o) JR-AFR-AYH-AY S

of safety leadership of manager and safety climate
in the organization on the worker's safety
behaviors.” Journal of the Korean Society of Safety,
28(2):66—72.

[23] S. J. Moon(2019), “The effect of supervisor's
safety leadership on worker's safety behavior.”
Master's thesis, Pukyong National University,
Busan.

[24] H. S. Chang, J. H. Hahn(2023), “The impact of
safety leadership on safety behavior: Focusing on
the moderating effect of the safety organization.”
BER, 38(3):121—143.

[25] J. H. Michael, D. D. Evans, K. J. Jansen, J. M.
Haight (2005), “Management commitment to safety
as organizational support: Relationship with
non—safety outcomes in wood manufacturing
employees.” Journal of Safety Research, 36(2):
171-179.

AR} a0

A5RAT 25

B2, QRA,

[26] K. I Hwang, K. S. Moon, S. Z. Oh(2015), “The
effects of employers' breach of safety obligation
and violation of psychological contract on the
workers' safety behaviors and turnover intention.”
Journal of the Korean Society of Safety,
30(3):85-92.

[27] R. Gao, A. Chan, W. P. Utama, H. Zahoor (2016),
“Multilevel safety climate and safety performance
in the construction industry: Development and
validation of a top—down mechanism.” Int. J.
Environ. Res. Public Health, 13(11):1100.

[28] S.J. Han, Y. M. Bae(2021), “Effects of management
support for health and safety on workers' safety
perception.” Journal of Digital Policy, 19(7):155—
162.

o=
The Ohio State Univ. 7188t - (o]8HEIAp
A ettty AFAT) st g)gta) el wap
Wilol: slek=4 obd W 3, spskEd

£ a7} gshEd b de] A, ojgt



