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Abstract :

Korea government has established and enforced countermeasures about the various policy of industrial accident prevention.

Recent chemical accidents included hazardous materials. Exposure to these chemicals can cause serious environmental poisoning and
various health problems. The key factor causing these major accidents may be associated with the mistake in workers’ safety behaviors.
Some researchers noted workers’ safety behaviors may be related to workers’ safety climate. In this research, a survey was conducted to
explore workers’ safety behaviors and safety climate in a large petrochemical company in Korea. The company processes major
petrochemical materials and any spills can be hazardous and cause chemical disasters. In this study, we explored one petrochemical
company to investigate three hypotheses. 593 workers were surveyed for this study. We checked association between workers’ safety
behavior and safety climate. The survey result shows the people who have safety climate do safe behavior.
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Table 1. Form of main measuring toolszo)
Item | Question | Rating
Tool Developer No. No. scale Type
HSCST Health and' Safety 10 71 5 Likert S/‘W,‘
Executive scale  |Application
. 5 Likert
0OSQV1 |Robert Gordon Univ| 8 153 scale, O/X paper
. 3, 5 Likert
0SQ99 Aberdeen Univ 6 80 scale paper
CSCQ |Robert Gordon Univ| 6 49 5 Likert paper
scale
LSCAT | Loughborough Univ | 4 43 SSIC‘;ll(:rt web, paper
Quest Evaluations 7 Likert
Q8CQ and Databases Ltd 12 319 scale paper
Korea National Univ 7 Likert
PSCST of Transportation 1 %8 scale paper
Korea National Univ 5 Likert
SSCST of Transportation 9 42 scale paper

. HSCST(Health and Safety Climate Survey Tool)

. OSQV1(Offshore Safety Questionnaire)

. 0SQ99(Offshore Safety Climate Questionnaire)

. CSCQ(Computerised Safety Climate Questionnaire)

. LSCAT(Loughborough Safety Climate Assessment Toolkit)
. QSCQ(Quest Safety Climate Questionnaire)

. PSCST(Process Safety Culture Survey Tool)

. SSCST(Supervisors' safety climate Survey Tool)
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Data Collection and Analysis
(Safety Regulation and Procedures etc in Workplace)

v
Development of pre-Interview
Questionnaire
v
Execute pre-Interview and
Analysis of Result
b 2
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Questionnaire Tools and Test

Did The Respondent
nderstand Questionnaire items2

omposition of Questionnaire item
it Totally Internally Consistent

The Final Development of
Questionnaires Tools

Fig. 1. Flow chart ofquestionnaire development,
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Table 2. Question categories and their number of items
Category Items No. Items
SCDI Manager’s attitude and behavior 6
SCD2 Supervisor’s attitude and behavior 7
SCD3 Safety Education 6
Safety SCD4 Communication 5
Climate | gcps Safety equipment and facility 6
SCD6 Safety regulation 4
SCD7 Accident and near miss accident 6
SCD8 Team level safety culture 6
SBD1 |Behavior towards safe working place 5
Safety SBD2 Active particip'ation towards safe 5
Behavior working place
SBD3 Intelligent behavior 3
3.2 54 ¥ 2o
3.2.1 ™4
QPR Ioh PAF T et el Q4R
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Table 3. Calculating dimension score

Category Calculation Total

SCD1 |ItemI+Item2+Item3+Item4+ItemS5+Item6 42
SCD2 | Item1+Item2+Item3+Item4+ItemS+Item6+(8-Item7) | 49
SCD3 | ItemI+Item2+Item3+Item4-+ItemS5+Item6 42
SCD4 | Item1+Item2-+Item3+Item4-+ItemS 35

3¢ SCD5 | Item1+Item2+Item3+Item4-+(8-Item5)+(8-Item6) 42
SCD6 | Iteml+Item2+Item3-+Item4 28
SCD7 | Item1+Item2+Item3+Item4-+(8-Item5)+(8-Item6) 42
SCD8 | Item1+Item2-+Item3+(8-Item4)+(8-Item5)+(8-Item6) | 42
SBD1 |ItemI+Item2+Item3+Item4+(8-ItemS5) 35

SB | SBD2 | Item1+Item2+Item3+Item4-+Item5 35
SBD3 |Iteml+Item2+Item3 21
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Social Science) 12.0& A3}t

seple g RO FAIRENS e
2 A% AFAEE FAAREY B Asto] ¥
A 7Ps3 Ae] S1H e AiHoR W Hrhu
5 oItk 2mE AL 9j8) =) 1Ak BhEke
2 oo ANEES 900 259 AHE e
st7] 9ste] Bls iE AAISI 1E|al A A] Y
2 St Al 48 WRsiel st
% 674%5 ujxEsle] 59652 £ASAL IS
88.4%= UEIRITE o] FoflA] gHo] A= o]
A 92 3= EAoA AlQdstdlen F 593RE &
4 o sk Table 45 SEte] S4oln] 2
I}= Table 52} 7tk
Table 4. Demographic characteristics of participants

Frequency | Ratio Frequency | Ratio

Category (Persons) | (%) Category (Persons) | (%)

G Male 577 973 P Employee 223 37.6

¢ |Female| 12 | 20 | o | Fisthne | g | uso

n S manager

4 No. A o7 | b Middevel | 79

r | answer ’ } manager '

Total 593 100.0 | © | No answer 56 9.5
n
20’s 163 27.5 Total 593 100.0
30 | 108 | 182 Less than 1} ppy | g7
year
40’s 285 480 | T | 1~5 years 99 16.7
/; 50’s 33 5.6 € | 5~10 years 43 7.3
n
e | No 4 07 | U 1020 years| 166 | 280
answer r
e
More than 174 293
Total 593 100.0 20 years
Total 593 100.0
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Table 5. Level of safety climate and safety behavior

Category Aver. | Std. deviation

Manager’s attitude and behavior 8.648 0.806
Supervisor’s attitude and behavior 8.631 0.819
Safety Education 8.570 0.780
Communication 8.192 0.901

SC | Safety equipment and facility 7.683 0.883
Safety regulation 8.211 0.908
Accident and near miss accident 8.184 0.939
Team level safety culture 8.236 0.865

Total 8.294 0.781

behavior towards safe working place | 8.382 0.860

. Q(C)trlkvli gpz;r;ailzig)ation towards safe 8381 0.835
Intelligent behavior 8.514 0.870

Total 8.425 0.777

A e o] A2 == Table 63} Z+o] 3= Cronbach
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Table 6. Subscale Internal Consistencies (Cronbach a)

Category Cronbach a | No. Items
Manager’s attitude and behavior 0.907 6
Supervisor’s attitude and behavior 0.926 7
Safety Education 0.866 6
Communication 0.889 5
5¢ Safety equipment and facility 0.808 6
Safety regulation 0.875 4
Accident and near miss accident 0.842 6
Team level safety culture 0.777 6
behavior towards safe working place 0.837 5
SB pAl;tCi\ée participation towards safe working 0.894 5
Intelligent behavior 0.774 3
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Table 7. Correlation of safety climate and safety behavior

Category Safety climate Safety behavior
Pearson correlation 1 0.882
SC P-value - < 0.001
N 800 800
Pearson correlation 0.882 1
SB P-value < 0.001 -
N 800 800

7.00

6.00

5.00

<4.00-

Safety BehaV|or

3.00

2.00

1.00

T T T T T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00

Safety Climate

Fig. 2. Scatter diagram of safety climate and safety behavior,
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Table 8. The Impacts of safety climate on behavior towards safe working place

Unstandard coefficients Standard coefficients Significant Collinearity diagnostics
Category t o —— Rank
B Standard error Beta probability A tolerance limit VIF
Const. 0.625 0.169 3.707 0.000
SCD1 0.077 0.061 0.071 1.249 0.212 0.167 5.998 -
SCD2 -0.023 0.051 -0.022 -0.452 0.652 0.228 4.390 -
SCD3 0.154 0.057 0.139 2.705 0.007 0.205 4.875 4
SCD4 -0.008 0.065 -0.008 -0.124 0.902 0.116 8.593 -
SCD5 0.214 0.043 0.219 4.944 0.000 0.277 3.617 2
SCD6 0.062 0.058 0.065 1.072 0.284 0.147 6.780 -
SCD7 0.145 0.045 0.157 3.243 0.001 0.232 4.309 3
SCD8 0.290 0.046 0.291 6.368 0.000 0.259 3.856 1
* VIF : Variance Inflation Factor
* TOL, Tolerence Limit
Table 9. The Impacts of safety climate on active participation towards safe working place
Catego Unstandard coefficients Standard coefficients . Significant Collinearity diagnostics Rank
8oy B Standard error Beta probability A tolerance limit VIF
Const. 1.043 0.173 6.029 0.000
SCD1 -0.044 0.063 -0.043 -0.699 0.485 0.165 6.060 -
SCD2 0.019 0.053 0.019 0.367 0.714 0.225 4.436 -
SCD3 0.261 0.059 0.243 4437 0.000 0.203 4.930 2
SCD4 0.199 0.067 0.215 2.978 0.003 0.117 8.549 3
SCD5 0.052 0.045 0.055 1.162 0.246 0.274 3.648 -
SCD6 0.226 0.059 0.245 3.795 0.000 0.146 6.841 1
SCD7 0.084 0.046 0.093 1.817 0.070 0.231 4335 4
SCD8 0.034 0.047 0.035 0.721 0.471 0.259 3.861 -
* VIF : Variance Inflation Factor
* TOL, Tolerence Limit
Table 10. The Impacts of safety climate on intelligent behavior
Catego Unstandard coefficients Standard coefficients ; Significant Collinearity diagnostics Rank
gory B Standard error Beta probability A tolerance limit VIF
Const. 0.668 0.176 3.801 0.000
SCD1 0.014 0.064 0.013 0.224 0.823 0.165 6.060 -
SCD2 0.223 0.054 0.210 4.127 0.000 0.225 4436 2
SCD3 0.213 0.060 0.191 3.558 0.000 0.203 4.930 3
SCD4 0.016 0.068 0.017 0.240 0.810 0.117 8.549 -
SCD5 -0.106 0.045 -0.108 -2.338 0.020 0.274 3.648 6
SCD6 0.166 0.060 0.174 2.753 0.006 0.146 6.841 4
SCD7 0.250 0.047 0.268 5.323 0.000 0.231 4.335 1
SCD8 0.120 0.048 0.119 2.495 0.013 0.259 3.861 5
* VIF : Variance Inflation Factor
* TOL, Tolerence Limit
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