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The Effect of Supervisor’s Safety Leadership

on Worker’s Safety Behavior

Seok Joo Moon

Department of Safety Engineering
Graduate School of Industry
Pukyong National University

Abstract

The status of industrial disasters in 2017 was analyzed by direct cause
(unsafe behavior), and the findings were as follows : @O unsafe conditions
were neglected, @ insufficient supervision and communication, @ incorrect
wearing of clothes and protective gear, @ other, ® repair of mechanical
equipment in operation, ® access to dangerous places, @ incorrect use of
machinery and instruments, unclassifiable / wunsafe posture and
movements, @safety devices were not functional, (0 careless handling of
harmful substances and hazardous materials, @) unsafe handling of speed.

Approaches to preventing these unsafe behaviors, and more specifically,

to inducing safe behaviors need to be developed, and various attempts



have been made by public organizations, businesses and in the academic
area to prevent industrial disasters. Among them, engineering and policy
approaches have been the ones most widely used.

However, there are concerns over the limitations of using conventional
approaches only, and the need for approaches that are focused on human
factors has been highlighted.

Against this backdrop, this study identified the correlation between the
safety leadership of supervisor's in “S” company and the safety behaviors
of worker's and analyzed factors that affect worker's safety behaviors, and

the findings were as follows.

Key Words: Supervisor, Safety leadership, Worker, Safety behavior
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Table 1 The main contents of the preceding study

Subject of Independent Dependent
Researcher . Parameter .
Study Variable Variable
Aircraft
) Safety Culture Safety
J. E. Jang Maintenance Culture Type o ;
of Organization Behavior
Depot
Metropolitan
) Safety Safety
S. W. Lee Transit . Safety Culture ;
) Leadership Behavior
Corporation
Metro Railway  Organizational . Safety
J. H. Noh . Safety Climates ;
Engineer Culture Behavior
Training Safety
S. Y. Lee ) Safety Culture e ;
Aircraft Behavior
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Table 2 Composition of measurement tools (safety leadership)

A vprior researcher

. H. J. L] S W Researcher
Section Item
PARK KWON LEE (2019)
(2014)  (2017)  (2018)
Al Sharing Safety Rules )
Communication of Safet
A2 v °
Improvements
Safety ]
. O O O Persuasion of Safety
Communication A3 ) (]
Advice
Participation in Safet
A4 pation 1 mae °
Culture Activities
Focus on Safet
A5 Y °
Principles
Safety Degree A6  Recognizing Risk Factors
of Interest and a & o b e o
Inducement of A7 B © PERr o
. Method
Participation
Accident Prevention
A8 o
Efforts
Safety Behavior
A9 Y °
Assessment
Safety A10 Safety Discussion o
Willingness @) — @) TT Compliance with Safety °
and Attitude Procedures
Establishing a Work
A12 & °
Plan
Performing a Safet
A13 £ & aley °
Inspection
Al4 On-site Safety Inspection )
Safety Participati f Risk
Behavior and o B o AlS articipation of Ris °
. Assessment Staff
Activities
Direct Safety
Al6 Management o
Performance

_15_
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Table 3 Composition of measurement tools (safety behavior)

A vprior researcher

. Y. S. J. H. J. E. Researcher
Section Item
PARK NOH JANG (2019)
(2011)  (2015)  (2017)
Handling Hazardous
Bl Substances Without o
Protection
Perform the Procedure at
B2 o
Violati 5 5 o Random
folation Performing Tasks
B3 , . ®
without Protection
Changing the Operatin,
B4 gimng P .g P
Procedure of the Machine
B5 Not Using Rated Tools )
B6 No Collapse Risk [ ]
B7 No Tool Drop o
Habit o) 6] o) BS Causing No Risk )
B9 No Risk Experience o
B10 No Accident Experience )
Bl1 Check Cautions o
Check Operation
BI2 i °
Procedure
B13 Wearing Protective Gear )
Observance ©) 6] @) . #
- Checking the Safety °
Status of the Equipment
Hazardous Element
BI5 . o
Propagation
B16 Unstable Arrangement )
Incorrect Use of
B17 . o
Equipment
) Power Condition
Mistake o} O 0 B18 o
Unknown
B19 Defect Undetected o
Failure to Perform
B20 o

Inspection Item
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Table 4 Verification of safety leadership questionnaire

Factor
Section Question Reliability
1 2 3 4
A08 774 311 124 132
Safety Degree of A07 581 345 249 290
Interest and Inducement 758
of Participation A06 557 202 392 218
A05 519 200 512 210
Al10 129 768 244 219
Safety Willingness and A09 372 83 .160 138 o1
Attitude Al2 377 | 69— 7030, 331 '
All 332 682 179 205
A02 -.103 278 790 029
AO01 287 183 710 .048
Safety Communication 807
A03 500 -.074 622 226
A04 352 .103 599 208
Al6 186 154 139 832
Safety Behavior and Al5 109 288 139 q72 .804
Activities Al4 258 398 091 685
Al3 295 .286 241 656
Eigenvalue 2.988 2.798 2.590 2.348
Ratio of Variance 18673 17485 16189 14.675

KMO=.915, Bartlett's Sphericity Test : x?=1160.042, p=.000
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Table 5 Verification of Safety Behavior Questionnaire

Factor
Section Question Reliability
1 2 3 4
B14 823 208 120 -.013
B11 753 183 129 073
Observance B12 739 108 237 145 .860
B15 716 .348 -.010 031
B13 714 232 026 034
B03 212 753 166 064
B02 226 749 337 -.084
Violation BO1 198 727 .099 -.043 826
B05 262 608 228 -.037
B04 142 574 230 .039
B19 064 .200 748 191
B20 240 321 740 -.031
Mistake BI18 157 083 729 -.142 758
B17 193 456 034 -.023
B16 -.050 151 A37 .008
BO8 =258 .044 016 156
B09 193 052 -.108 710
Habit B0O7 130 -.176 207 652 626
B10 323 -.096 .020 092
B06 -.184 .286 -271 451
Eigenvalue 3.474 3.106 2.885 2.358
Ratio of Variance 17.368 15.532 14.426 11.790

KMO=.838, Bartlett's Sphericity Test : y?=1385.345, p<.001
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Table 6 General characteristics

(n=146)

Section n %
Male 146 100
Gender
Female - -
40< 18 12.3
40~44 12 8.2
Age 45~49 43 29.5
50~54 34 233
55> 39 26.7
10< 18 12.3
Career 10~20 19 13.0
(years) 20~30 50 34.2
30> 59 40.4
Engine General 45 30.8
Department Area , -
Engine Military 101 69.2
None 58 39.7
1 41 28.1
Department Rotation
2 25 17.1
3> 22 15.1
Shift 3 55
Shift Work
Non-Shift 138 94.5
Production 118 80.8
Quality 10 6.8
Work
Distribution 8 55
Maintenance and Others 10 6.8
Total 146 100.0
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AFAE(G55F), kdad= B FHo7F=(3.644), HdA R H

=3.35%), dddE R FEG33F) oA, 1 WE2 ot Table 73
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Table 7 Level of safety leadership (n=146)
Section Range  Min Max Mean SD
Safety Communication 1~5 1.00 5.00 3.55 33
Safety Degree of
Interest and
1~5 1.00 5.00 3.64 .30
Inducement of
Safety Participation

Leadership  Safety Willingness and
Attitude

1~5 1.00 5.00 3.35 68

Safety Behavior and
1~5 1.00 5.00 3.33 65

Activities

Total 1~5 1.00 5.00 3.47 19
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Table 8 Level of safety behavior (n=146)
Section Range  Min Max Mean SD
Violation 1~5 1.00 5.00 3.14 40
Habit 1~5 1.00 5.00 2.88 .35
Safety
; Observance 1~5 2.00 5.00 3.37 30
Behavior
Mistake 1~5 1.00 5.00 3.15 37
Al T=0) 1.00 5.00 3.13 21
“Violation”, “Mistake” = Reverse conversion
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Table 9 Differences in safety leadership and post-testing

(n=146)

Safety Degree of Interest and

Safety Communication

Inducement of Participation

Safety Willingness

and Attitude

Safety Behavior

and Activities

Section
MeantSD  t/F p  Scheffé MeantSD  t/F p  Scheffé MeantSD t/F p  Scheffé MeantSD t/F p  Scheffé
40<° 363+.49 37251 343+.74 34476
40~ 44" 3.85+.61 392437 3.44+.73 353+.66
Age 45~ 49 342¢63 1610 175 - 360t62 1259 289 - 32374 8% 505 - 330:64 906 463 -
50~54° 355+.39 35351 3.14+56 3.27+55
55>¢ 357460 3.67+59 331464 3.20+.62
10<* 358+.46 3.86+.45 36558 3.70+.56
Career 10~20° 3'?7i'4(_5 140 936 - 36338 oy a8 - SBB o0k s - SO oegt 023 a>d
(vears) 20~30° 351465 357459 3.19+.78 3.31+.64
30> 357454 364+ 56 3.24+ 59 3.19+.60
Department ggf;?ael 358+59 371456 3.36+.65 ) 343467 )
e on Engine S el e - 98 320 - 1096 25 - ) 1625 106 -
Miltary 35454 361+56 3.23+.68 3.25+.60
None* 364+51 3.73+54 342+ 63 3.36+.62
Department 1 861 o e 3.6_50:54 o g A
Rotation 2 349+55 35061 3.03+.62 3.23+.66
30 352452 365+ 57 3.20+.68 3.20+.62
Shift Work Shift ST S S s (P S Sy S SN g gy o MBS o
Non-Shift 35556 364+ 55 3.28+67 3.32+.63
Production’  356+.56 364+57 3.28+.68 3.28+.64
Work  Quali? o SERES o S w0 g oy o BB g
Distribution®  353%.49 3.53+.49 2.83+£.47 3.13+53
Other? 343+54 373+ 61 347+69 347+65

#: p<.05, *x: p<.0l
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Table 10 Differences in safety behavior and post-testing (n=146)

Violation Habit Observance Mistake
Section
Mean=SD t/F p  Scheffé MeantSD t/F p  Scheffé MeantSD  t/F p  Scheffé MeantSD  t/F p  Scheffé
40< 26192 314:.45 343+ 67 297+ 63
40~ 440 240+ 61 295+ 55 367+51 283+ 63
Age 45~ 49 282470 4295™ 003 d>b 278:65 1967 103 -  339+55 1345 256 - 277:49 274" 031 d>e
50~54¢ 321467 298+ 66 326+ 52 308456
B> 286+51 276+.46 332¢52 269+ 54
10<° 241475 31138 357463 287455
10~20° 274£73 31158 336+ 54 277458
Career 3631° 017 d>a 2601 083 - O g A - C e 56 -
(years) 20~30¢ 293£72 280+ 66 333+ 56 293+ 54
30> 298+ 62 279+ 54 335¢53 280+59
ggf;?ael 26170 2.92+.49 3.42+65 282452
Department _ -2961 004 - 58 5B - A - 36T -
Area Engine . -
ng 297468 286+ 63 334451 286458
Military
None® 274+ 69 296+ 47 340+ 54 280+52
1 284+ 67 279+ 67 346457 281+ 54
Department 18465 142 - 686 562 - O o - 799 A -
Rotation o 291+ 81 288467 32948 300+.69
31 315462 285+61 319462 2.86+56
_ Shift 308+47 27591 - 35030 283465
Shift Work , ° 88 36 - T2 sm - T oo - T8 96 -
Non-Shift  2.85+71 289+ 56 336£56 285+ 56
Production®  2.88:73 289+ 59 338+55 286+ 57
lity® 29049 29861 320£39 2.86+67
Work Quality %5 T8 - Y5 68 - Yog9 40 - s T -
Distribution® 2.83+77 268+52 3.20£52 2.80+.53
Other® 2,64+ 49 278455 352472 268+.32

#: p<.05, *x: p<.01
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Table 11 Correlation between Safety Leadership and Safety Behavior (n=146)
Safety Leadership Safety Behavior
Safety
Degree of Safety
. Safety .
Section Safety Interest and . Behavior L . .
o Willingness Total Violation Habit Observance Mistake Total
Communication Inducement . and
and Attitude .
of Activities
Participation
Safety 1
Communication
Safety Degree of
Interest and 662 i
Inducement of (.000)
Safety Participation
Leadership ~ Safety Willingness 471 647" |
and Attitude (.000) (.000)
Safety Behavior and 4047 5697 623 1
Activities (.000) (.000) (.000)
Total 772 3907 837 7647 1
o (.000) (.000) (.000) (.000)
Violation -.178" -.298" =274 -.300™" -.314" 1
olato (.032) (.006) (.001) (.000) (.000)
Habit 243 267 267 306~ 328 -.016 1
(.003) (.001) (.001) (.009) (.000) (.850)
Safety Observance 2547 4267 .359™ 4237 4467 -.499™ 1337 1
Behavior (.002) (.000) (.000) (.000) (.000) (.000) (.108)
Mistak -.107 -.240° -.190" -171 -.218 5507 -.008 -.384™ 1
stake (:200) (.003) (.038) (.095) (.008) (.000) (919) (.000)
Total 2897 4567 4057 4457 4837 -.803" A117 7417 -715" 1
(.000) (.000) (.000) (.000) (.000) (.000) (.000) (.000) (.000)

*: p<.05, #*: p<.01
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(B=.224") olth. Wt ok A4S (B=-.032)3 ¢t e 2 8 = (B=.065)%
Fole gge mAA vk 2¥2AB)e AA A9y 295%°]a, &Y
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Atk F FARMSFEA o3 BPF1B)9 AW 75%)A =, A HA
2Y2B)7F FrtE WA Aol 22%F UMtk 2 A Ee ol

Table 129} 2t}

Table 12 Factors Affecting Safety Behavior (n=146)
Section Item Model 1(B) Model 2(B)
Age -.009 .009
Career -.161 -.094
Department Area(1=54F0=11<) -.065 -.043
Control Department Rotation -.129 -.109
Variable 3 } ;
Shift Work(1=Non-Shift,0=Shift) -.004 -.017
(General
Characteristic) Work(Production)
Quality .006 -.040
Distribution .010 .029
Others 037 011
Safety Communication - -.032
Independent

Safety Degree of Interest and

‘ - 287
Variable Inducement of Participation
(Safety

Leadership) Safety Willingness and Attitude - .065

Safety Behavior and Activities - 224"

F=4.635" , R?*=.295 , AR%=.220 , Durhin-Watson=2.009

* p<.0b, *x: p<.0l
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