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Abstract The purpose of this study is to analyze the mediating effect of safety culture on the relationship
between the safety leadership of management supervisors and accident prevention according to
chemical-plant maintenance workers. It is based on the assumption that safety leadership is a necessary
condition and that safety culture is a sufficient condition for accident prevention. A survey was
conducted online and offline for 10 days from November 24, 2021, to December 04, 2021, among
workers in small and medium-sized enterprises with fewer than 500 workers in the plant construction
industry in Chungcheongnam-do. As a result of the analysis, the mediating effect of safety culture was
verified in the relationship between safety leadership and accident prevention of supervisors. In
addition, significant mediating effects were confirmed in safety importance culture and regulatory
procedure culture. Therefore, the safety strategy of managers and supervisors to improve safety culture
should be a focus in leadership for safety behaviors and activities to increase the level of safety interest
and participation. The analysis results of this study are expected to serve as basic data for the search
for safety leadership strategies for managers and supervisors for accident prevention. However, a
limitation of this study is that the proportion of online surveys was high since face-to-face contact was
difficult due to the COVID-19 pandemic at the time of the survey. For future research, it is necessary
to reinforce the weaknesses of quantitative statistical analysis methods by conducting in-depth individual
interviews with on-site safety managers.
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Table 1. Demographic and Sociological Status of Survey Subjects

item frequency %
Civil engineering, architecture 6 1.2
Machine 82 16.7
Painting 26 5.3
. Pipe welding pipe 100 20.3
Work in charge Keeping warm 16 3.3
Scaffolding 68 13.8
Electricity, 148 30.1
Safety, Health, Environment 46 9.3
Full time job 219 44.5
Employment type Contract job 179 36.4
Day Job 94 19.1
Sex Male 478 97.2
Female 14 2.8
20's 49 10.0
30's 92 18.7
Age 40's 130 26.4
50's 145 29.5
Over 60's 75 15.2
No response 1 0.2
less than high school 44 8.9
high school 247 50.2
Education College 90 18.3
Universtiy 110 22.4
Graduate school 1 0.2
less than 2 years 102 20.7
2 ~ 5 years 84 17.1
Years of service 5~ less than 5 years 105 21.3
10 ~ 15 years 69 14.0
Over 15 years 132 26.8
Taean, Seosan 292 59.3
Residence Chungnam region 62 12.6
Metropolitan area 76 15.4
Other areas 62 12.6
Total 492 100.0
32 waso| AmE TF29] Table 29} 2th
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Table 2. Correlation status of major variables

Safety
safety' interest Safety will Saf§ Safety regulatory Accident
communicat and and behaviors process .
. . . L Importance Prevention
ion participation attitude and activities culture
. . Culture
induction
safety communication 1
Sa.fe-ty i‘nter(-ast an(-i 0.718% 1
participation induction
Safety will oo s
and attitude 0.766 0.753 !

Safe beh‘av‘ors and 0.747% 0,69 0,725 1

activities
Safety Importance - ok - -

0.636 0.707 0.693 0.715 1

Culture
Rregulatory process 0.656%** 0.623% 0.738*** 0.689*** 0.747%% 1

culture
Accident Prevention 0.593** 0.646™** 0.625™** 0.66™** 0.686"** 0.687*** 1
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Table 3. Results of mediating effect analysis of safety importance culture

step Route predictor b s.e t p B model
a constant 738 138 5.369 .000 R*=.613
safety communication -0.020 047 -0.429 .668 -0.021 adj.R?=.609
Supervisor’s safety Safety interest and ticipati
1 |leadership — safety| SHC7 nterest and participation - 354 047 | 6771 | .000%* | 314 F=193**
R induction
importance culture
Safety will and attitude .185 .045 4.151 .000*** 211 DW=1.89
Safe behaviors and activities 357 046 7.789 000 361
a constant 738 162 4.543 .000 R?=.513
Supervisor's safety safety communication .022 .056 392 .695 .022 adj.R*=.509
2 leader:slnp —- Safety mter?st angi participation 305 056 5.445 000 283 F=128%*
Accident induction
prevention Safety will and attitude 138 .053 2.609 0.009** 148 DW=1.88
Safe behaviors and activities 354 .054 6.539 .000*** .340
a constant .485 .160 3.03 .003 R?=.554
Supervisor's safety safety communication .029 .054 .539 .59 .029 adj.R?=.549
leadership & safety Safety mter'est an?l participation 195 056 3.477 000" 181 F=121%
3 |importance culture induction
— accident Safety will and attitude .074 .051 1.443 .15 .080 DW=1.93
prevention Safe behaviors and activities 232 .055 4.216 .000*** 223
Safety importance culture 342 .051 6.67 .000™** 325

“p(.05 **p{.01 **p¢.001
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Table 4. Analysis result of mediating effect of regulatory procedure culture

step Route predictor b s.e t p B model
a constant .3506 1611 2.176 .03 R?=.598
Supervisor's safety communication .0823 .0555 1.482 139 .0755 adj.R?=.595
1 safety leadership | Safety interést anfl participation 0417 0555 751 453 0355 F=181
— regulatory induction
process culture Safety will and attitude 4537 .0523 8.676 .000™** 4485 DW=1.87
Safe behaviors and activities 3216 .0536 5.994 000 2832
a constant 738 162 4.543 000 R2=.513
Supervisor's safety communication .022 .056 .392 .695 .022 adj.R*=.509
2 safety lea'dership Safety interést anfi participation 305 056 5.445 000" 283 F=128"
— Accident induction
prevention Safety will and attitude 138 .053 2.609 .009** .148 DW=1.88
Safe behaviors and activities 354 .054 6.539 .000%** .340
a constant .61639 1534 4.017 .000%** R?=.571
Supervisor’s safety communication -0.00657 .0527 -0.125 .901 -0.00658 adj.R?=.566
safety leadership - PRSP
5 | & resulatory Safety lmerf;;fcnfoﬁ articipation | o041 | 0527 | 5515 | .000% 27 F=120%
pmfffg;feﬁure Safety will and attitude -0.01972 | .0533 -0.37 711 | -0.02127 DW=1.81
prevention Safe behaviors and activities .24229 .0527 4.598 .000*** .2329
regulatory process culture 34671 .043 8.072 000 137839
*»(05 *p01 **pd.001
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