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Abstract : Specialty contractor facilities, which involve a combination of welding and
commissioning, face a high risk of serious accidents such as fire, explosion, and
suffocation associated with welding work, nitrogen, and argon use. In such facilities,
the organizational safety culture has considerable impact on the frequency of
accidents. In this study, a safety culture evaluation was conducted on specialty
contractors. NOSACQ-50, a standardized survey method on safety culture, was
selected as an assessment tool to evaluate the safety culture in specialized
construction companies that could not afford to invest heavily in safety. The
self-administered questionnaire survey was conducted with 201 workers of four
construction companies and the results were analyzed. It was found that in companies
with low safety culture, the occurrence of irrationality was 66.0%, while in companies
with high safety culture, the occurrence of irrationality was 42.6%. Thus, the difference
in the occurrence of irrationality by safety culture was statistically significant. The
difference in safety culture level according to the experience of occurrence of
irrationality was also significant. It was also found that the higher the belief in safety
management authorization, safety responsibilities of managers, worker safety
priorities, and safety system effects, the lower the probability of irrationality.

Key Words : safety culture, NOSACQ-50, specialty construction enterprise, unsafe
behavior and condition
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Table 1. Survey question outline

Approach Types of .
method Standard information Evaluation method
Safety Culture Investigation field,
Academic Past Quantitative Cultural
Information Technology Oriented
. Safety Culture Behavior-centered
Practical Future Maturity evaluation
Safety Culture Safety Culture
Analytical present Qualitative Measurement
information Questionnaire
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Table 2. Safety culture evaluation tool

L Application
Division Developer Country Fifeld
Loughborough University,
Loughborough Health &

Safety Climate | Safety Exceutive (HSE), and | Ohore
Assessment a number of inr()ius
Toolkit (LSCAT) offshore organisations Yy
(Cox&Cheyne, 2000)

Safety Health of UK Civil ?ggt[ixo)n Authority
TRINEaCe | eveloped by Health and | UK | _Avition
ngineering . . maintenance
(ShoMe) Tool Safety Engineering
Consultants (HSEC) Ltd.)
Eurocontrol Air
Saf%tgogg( ture (Developed with the help of EU | navigation
Aberdeen University) service
Her Majesty’s Railway
HRMI Safety Inspectorate (HMRI) Railwa
Culture (Developed by Human UK indus Y
Inspection Toolkit Engineering Ltd. Ty
(HSE, 2005a/b)
Offshore Safety
ngigs%rg;ilrga(fng) Robert Gordon University / Offshore
Climate ty Aberdeen University UK plant
Questionnaire (Mearns et al., 1998, 2003) industry
(05Q99)

Norwegian Offshore international Research Offshore
Risk and Safety Institute of Stavanger NORW Jant
Climate Inventory (IRIS) (Tharaldsen et AY in%us

(NORSCI) al.2008) try

Nordic Occupational Consortium of Scandinavian

Safety L North .
. L organisations Construction

Gum&eo%uzsggr;nmre (Kines et al., in press) Europe
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Table 3. Composition of the safety culture survey

Class. Key question (;;::;:gn Total
Factor] Responsibilities n;a;lr(il gc:riz;lr)litlities for safety 9

Factor2 Granting Safety Management Authority 7

Factor3 Fairness of safety management 6

Factor4 Worker safety responsibilities 6 30
Factor5 Worker Safety Priorities 7

Factor6 | Learning, comnumnicating and believing in safety, 8

Factor7 | Belief in the effectiveness of safety systems 7
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tg% %.“é 1715';(85.1%), olA 3078(14.9%), AL 30
o 1778(8.5%), 40TH 5778(28.4%), 50t 62%(30.8%), 60
o] 659(32.3%), 2122 )z} 1478(7.0%), =24} 187
(93.0%)Q] Aoz yepdrh 2o Au] 20178(100%),
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(254%)%1 Aoz vpEpTh

SR A A 19 wgk 227(11.0%), 1~3¢
u|qk 3275(16.0%), 3~59 1]k 5678(28.0%), 5~104 w]gk
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Tk 578(2.5%), 3 o1 178(0.5%) o= Ebgth

Table 4. General status of research

Classification N Percent (%)
Male 171 85.1
Gender
Female 30 14.9
30s 17 85
40s 57 284
hee 508 62 308
60s 65 323
Less than 1 year 22 11.0
) 1~3 year 32 16.0
Construction 35 year 56 28.0
career
5~10 year 32 16.0
More than 10 year 58 29.0
Less than 3 month 140 70.0
SemiconductCons 3~6 month 42 21.0
turction Current 6 month~1 year 12 6.0
Career 1~3 year 5 25
More than 3 year 1 0.5
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Table 5. Cronbach analysis results for measuring tools(N=201)

Coeff.of Good
alpha strandard

Total Safety culture survey total 0.97

Class. Key question

Responsibilities and capabilities for

safety management 088

Factorl

Factor2 |Granting safety management authority 0.89

Factor3 Fairness of safety management 0.88
Factor4 Worker safety responsibilities 0.91 0.6
Factor5 Worker Safety Priorities 0.81
Learning, communicating and
Factort believing in safety 084
Factor7 Belief in the effectiveness of safety 0.89

systems

Table 6. Results of survey trend and normality analysis

Classification Mean Standard Skewness | Kurtosis
deviation
Total 3.35 0.39 0.23 -1.21
Responsibilities and capabilities 3.40 042 0.04 123

for safety management

Grantlng safety management 327 0.49 0.17 2091

authority
Fairness of safety management | 3.31 0.45 0.33 -1.01
Worker safety responsibilities | 3.49 0.45 -0.15 -1.51
Worker safety priorities 3.34 041 0.39 -1.31

Learning, communicating and 305 045 037 091
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Table 7. Pearson correlation analysis(N=201)
Classification 1 1-1 1-2 13 1-4 1-5 1-6
1. Total 1
1-1. Responsibilities and capabilities for safety management 0.87"" 1
1-2. Granting Safety Management Authority 0.90™ 0.79"™ 1
1-3. Faimess of safety management 0.92 0.76™ 0.87™ 1
1-4. Worker safety responsibilities 0.88™" 0.74™ 0.74™ 0.80™" 1
1-5. Worker Safety Priorities 0.84™ 0.65™ 0.69™ 0.72™" 0.74™ 1
1-6. Learning, communicating and believing in safety 0.86™" 0.64™" 0.73™ 0.76™" 0.66™" 0.69™ 1
1-7. Belief in the effectiveness of safety systems 0.89"" 0.72"" 0.73"" 0.78"" 0.76™ 0.74™ 0.78™"
™p <001
sl20t21513|7], |36 |23, 20214 21
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Fig. 1. Evaluation results of 7 factors for safety culture level
evaluation,

Employees’ commitment to safety
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Fig. 5. Results of safety management responsibilities assessment,
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Table 7. Irrationality according to the level of safety culture
(N=201)

Imationality
Classification Total
None Existence
Safety | Low | 34(340) | 66(66.0) | 100(100) |
culture | figh | 58(574) | 43(42.6) | 101(100) | P=0.001

Total 92(458) | 109(54.2) = 201(100)

statistical
significance

Table 8. Differences in safety culture levels due to unreasonable
experiences(N=201)

Group n M+£SD t ]
None 2 3.73+.21
25.90 0.000
Existence 109 3.04+.16
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Table 9. Irrationality by factors of safety culture questionnaire
(N=201)
Classification B S.E. | Wald p | Odds

Responsibilities and capabilities 008

for safety management 007 | -118 10241 0.8

Granting safety management
authority

Fairness of safety management | -0.15 | 0.08 | -1.70 | 0.091 | 0.81

Worker safety responsibilities | -021 | 0.07 | -3.04” | 0.003 | 0.65

Worker safety priorities 2028 | 0.07 | -4.10™ | 0.000 0.60

*

-0.19 | 0.07 | -248 0014 | 0.75

Learning, communicating and

believing in safety 0.02 | 006 | 033 |0.744| 1.02

Belief in the effectiveness of
safety systems

2LL=274.43, Pseudo R*=0.748,

p < .05 "p < .01, ™p < .001

025 | 007 | 342"  0.001 0.2
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