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A Structural Analysis of Causality between Safety Leadership

and Related Factors in the Metro Driver Organization
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Abstract

This study highlights the theme of safety leadership in railway organization, conducting
empirical analysis on the relationship between safety climates, safety leadership, safety
behavior, and accident. The empirical test results based on questionnaires received from 223
train drivers working at A subway firm indicated that relationship between CEQ's safety
philosophy, and safety communication showed a significant positive effect on boss's safety
leadership. And boss's safety leadership showed a positive influence on observation belonging to
safety behavior, which in turn showed a significant negative relationship with mistake. However,
mistake, observation and violation were shown that there are no relationship with accidents.
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<Table 1> Elements of Safety Climates in Construction Industry

Literature MP | WI | SP. | SR. | Com. | SA. | WP. | RE. | CMT. | RTB | S.E. | Boss

Dedobbeleer
and Blland X X
(1991)
Glendon and
Litherland X X X X
(2001)
Mohamed
(2002)
Fang et al.
(2006)
Choudhry et
al. (2009)
Zhou et al.
(2011)

Frequency 5 4 5 2 2 2 2 2 2 2 2 2

X X X X X

(M.P.) Management Philosophy, (W.I.) Worker Involvement, (S.P.) Safety Procedures, (S.R.) Safety Resources,
(Com.) Communication, (S.A.) Safety Attitude, (W.P.) Work Pressure, (R.E.) Risk Evaluation, (CMT.) Competency,
(R.T.B.) Risk Taking Behavior, (S.E.) Safety Education, (Boss) Role of Immediate Boss

(Source: Lee, Y=M, 2016) [8]

* Note
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<Table 2> Structure of Questionnaire Items and Operational Definition

Dimension No.
Category . Operational Definition of
Detailed V. P
V. Item
. .. |The degree and climates of open communication between bosses,
Communication subordinates, and colleague about safety—related issues. 5
Safet CEO i i i
o ty Philosophy The degree of interest and support of CEO in safety issues. 4
imates ; ) . .
(Park Practice The degree of implementing the safety procedures and practice. 3
ark,
- The degree of depth and effectiveness of safety training and
201D Education educatio%ls. P Y : 4
Leadlg)gsskélp of The leadership behaviors of bosses on safety 5
Observation ;I;l;isdegree of observing safety procedures during performing 5
Safet.y Habit The degree of automatic observation of safety procedures in 5
Behavior unconscious state.
(Park, Mistake The degree of failing to observe safety standards and| o
2011) committing errors in unconscious state.
Violation The degree of doing wrong behavior by violating intentionally 7
safety standards.
Experience of
Accident accident The accidents which its responsibility fall on him or herself. 1
by own fault
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<Table 3> Result of Exploratory Factor Analysis(SPSS)

Factor Questionnaire Factor Commun Eigen % of
(Cronbach's @) Questionnaire Items No. of Item | Loading —ality —value variance
Easy education contents 3-12 0.748 0.645
Education including practical issues 3-11 0.733 0.632
Participate in education whenever necessary 3-13 0.698 0.564
Enough safety procedures 3-15 0.653 0.615
Safety-Oriented Regular support and consulting possible 39 0.641 0.598
Organization System 10.888 51.847
(a=.922) High priority of safety in education 3-10 0.624 0.610
Effective utilizing of safety procedures 3-16 0.615 0.566
Enough internal discussion on safety issue 3-7 0.613 0.662
Systematic safety procedures 3-14 0.583 0.562
Open talks about safety issue 3-8 0.581 0.630
Safety as CEO’s main interest 34 0.838 0.803
CEO's Safety Philosophy Safety as CEO’S high priority 3-3 0.823 0.818 L1541 105
(a=.91D) CEO’s high interest on safety in practice 3-2 0.821 0.831
CEO’s high interest on worker’s safety 3-1 0.751 0.696
Detailed interest in safety issue 3-21 0.753 0.691
Praise in case of safety rule observation 3-17 0.712 0.601
Talks with boss about safety issue 3-19 0.705 0.637
Safety Leadership of
( Bosggo) Discretion on safety issue suggestion 3-18 0.693 0.677 1.482 7.059
as=.
Persuasion of rule observation in emergency 3-20 0.687 0.542
Frequent talks with boss about safety issue 3-19 0.620 0.540
Possible to talk with boss about safety 3-6 0.527 0.603
Driving with no checking of electricity 4-21 0.848 0.798
Passing the station supposed to stop 4-22 0.791 0.693
Mistake Backward driving 4-23 0.784 0.692 6349 —
(a=.893) s ) ’
Getting into dangerous place 4-24 0.753 0.663
Driving forgetting person in front 4-19 0.686 0.583
Driving keeping operating state 4-20 0.684 0.566
Driving in overspeed to resume delay 4-12 0.780 0.667
Illegal crossing of prohibited rail 4-14 0.732 0.605
Safety Violation o ! . .
z Omitting of finger-pointing action 4-17 0.700 0.573 2.293 13.488
: (a=.825)
Behavior
Violating of speed 4-15 0.689 0.672
Driving with no checking of danger area 4-13 0.608 0.640
Checking safety state before driving 4-5 0.848 0.753
Observation Periodic check of rightness of device handling 4-4 0.826 0.743 L5 £.969
(a= 8500 | Careful driving after check of block danger 43 0821 0.770
Doing safety action(ex: noticing danger area) 4-2 0.750 0.567
Habbit Never neglecting essential items 4-9 0.845 0.739
(a= 598) 1.257 7.396
) Never causing danger situation 4-8 0.814 0.702
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<Table 4> Result of CFA

Measureme Construct
Construct SRW S.E t—value SMC L AVE
nt Items Reliability
Safety {7 .890 - 792
Communication {8 877 .065 14.889 769 932 781
Safety 4 .866 - - 750
Phil b 3 919 .061 18.139 .845 .930 770
10sOPhy £2 845 063 16.078 713
Safety f19 789 - - .623
Leadershi f18 .809 .087 12.132 .654 907 .639
cadersip 21 .800 .090 12.001 639
g21 .825 - - .680
Mistake 223 .808 .079 12.933 .653 .885 .666
g24 .816 .076 13.063 .665
. glb 770 - - .593
Violation gl3 815 100 10.126 664 816 629
. g5 823 - - 678
Observation ol 399 102 10566 309 .928 743
Accident dl 714 - - 714 .943 .510
Model Fit =96.079(df=84, p=0.000), 2%*/df=1.144, RMSEA=.026, NFI=.953, IFI=.994,
CFI1=.994, GFI=.949, SRMR=.0336
<Table 5> Result of Path Analysis
Path Coefficient S.E t—value 1P
Safety Philosophy —> Safety Communication .569 .061 9.395 L0003k
Safety Communication —> Safety Leadership 495 .078 6.334 .000*:*x
Safety Philosophy —> Safety Leadership 214 .063 3.408 L0003
Safety Leadership —> Observation 492 .081 6.104 L0003k
Observation —> Mistake —-.529 .100 —5.267 L0003k
Mistake —> Violation 756 .083 9.079 L0003
Violation —> Accident —.049 .090 —-0.541 .589
Mistake —> Accident .089 .084 1.060 .289
Model Fit z?=113.342(df=97, p=0.000), z?/df=1.168, RMSEA=.028, NFI=.944, IFI=.992,
i
CFI=.991, GFI=.941, SRMR=.0498
##x=p<0.001, **=p<0.01,*=p<0.05
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