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Further Validation  

of  
Safety Culture Measurement  

Tool for Improving Safety 
 in Commuter Rail Operations 

 
Abstract 

 
Building upon the development of a measure of safety culture based on a simplified two 

factor model of meaning and behavior a further validation study of the safety culture instrument 
was undertaken.  The Safety Culture Assessment Survey (SCAS) was administered to a large 
regional railroad organization at two separate times.  The instrument has demonstrated 
psychometric properties of reliability and validity.    Combining data from two time periods also 
demonstrated 
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Development of a Measure of Corporate Safety Culture  
for the Transportation Industry 

 
Introduction 

 
THE USDOT Strategic Plan (FY2018-2022) identifies safety culture as an essential 
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circumstantial similarities, they began to emphasize social and organizational factors in their 
evaluations of work place accidents (Hopfl,1994). This amended focus was shown in the 
International Atomic Energy Agency’s (IAEA) updated safety report on the accident at Chernobyl.  
The IAEA report explained that “the accident … flowed from a deficient safety culture, not only 
at the Chernobyl plant, but throughout the Soviet design, operating and regulatory organizations 
for nuclear power that existed at that time” (International Safety Advisory Group, 1991).  

The impact of safety culture was also revealed after the 2003 Challenger Space Shuttle 
disaster.  This tragedy was caused by a combination of latent conditions that, though foreseeable, 
were not corrected prior to the shuttle launch.  In 2003, the National Aeronautics and Space 
Administration (NASA) had a history of success.  The organization had not experienced an in-
flight accident in the 17 years prior to the 2003 tragedy.  Though engineers were aware of structural 
problems, the glitches were ignored and considered acceptable risks for the Challenger exploration 
(National Aeronautics and Space Administration, 2003).  NASA had a culture focused more on 
success than safety. Therefore, when the Challenger space shuttle reentered the earth’s atmosphere, 
a crack in the thermal protection system led to a major catastrophe (National Aeronautics and 
Space Administration, 2003). 

Given the influence of corporate culture on safety, investigators examined the culture at 
BP (British Petroleum) after the Deep-Water Horizon explosion.   As a result of the accident, 11 
BP employees were presumed dead, and over 1 billion gallons of oil leaked into the Gulf of 
Mexico. In addition, in 2005, a BP refinery in Texas exploded, killing 15 employees and injuring 
180 additional people. The company was also associated with the 1989 Exxon Valdez oil spill in 
Alaska.  BP held a controlling interest in the Alaskan oil consortium, which was largely responsible 
for the cleanup effort, and heavily criticized for errors. In reference to BP’s accident record, Rep. 
Joe Barton stated that BP has created a “corporate culture of seeming indifference to safety and 
environmental issues” (Mauer, 2010).   

These events made the public and the safety profession aware of the term.  The term 
allowed those same professionals to give a name to a phenomenon that they had all observed.  Now 
they were able to call it by a name – Safety Culture – which then lead to a serios of actions. 
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(Coffey, 2010).  Definitions that are too broad run the risk of missing the particular characteristics 
of culture while those that are too narrow miss the larger picture.  Thus, there are many attempts 
to provide an accurate explanation of corporate culture.   

When reviewing the different conceptualizations of corporate culture, and corporate safety 
culture it is clear that commonalities exist throughout.  Specifically, the terms ‘thoughts,’ ‘beliefs,’ 
‘meaning,’ ‘values,’ ‘learning,’ and ‘behavior’ are repeatedly mentioned.  Many focus on behavior 
and norms, while others center on personal ideals.  Each characterization describes an aspect of 
culture, but there is no single description that combines the critical components of each definition.  

In common managerial jargon, the terms culture and climate are often misused and 
misinterpreted.  Executives frequently refer to culture in reference to an organization’s 
environment, mood, or feel, yet these organizational factors are more closely related to 
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Culture 
 

With the identification of culture as an important construct, corporate leaders, researchers, 
managers, and the public began to develop an interest in the possibility of creating an 
organizational culture that influenced employees to behave in a desired manner. This fascination 
with culture was fueled by the publication of Theory Z: How American Business Can Meet the 
Japanese Challenge (Ouchi, 1981).  This well-received management work suggested that 
American corporations could increase productivity by adopting Japanese management practices. 
Specifically, the author referred to an organizational shift that would carry a more collectivistic 
culture, characterized by long-term job security, responsibility, group work, and cautious 
promotion and evaluation practices (Ouchi, 1981).   
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(Cunningham & Greso, 
1994) 

‘in its most basic form is an understanding of “the way we 
do things around here.”  Culture is the powerful yet ill-
defined conceptual thinking within the organization that 
expresses organizational values, ideals, attitudes and 
beliefs.’ 

(D’Andrade, 1996) ‘consists of “learned systems of meaning, communicated by 
means of natural language and other symbol systems, having 
representational, directive, and affective functions, and 
capable of creating cultural entities and particular senses of 
reality.”’ 

(Harris, 2004) ‘the learned patterns of behavior and thought characteristic 
of a societal group.’ 

(Kessing & Strathern, 1998) ‘We will restrict the term culture to an ideational system.  
Cultures in this sense comprise systems of shared ideas, 
systems of concepts and rules and meanings that underlie 
and are expressed in the ways that humans live. Culture, so 
defined, refers to what humans learn, not what they do and 
make.’ 

(Reason, 1998) Informed, Reporting, Just, Flexible, and Learning 
(Ember & Ember, 2001) ‘the set of learned behaviors, beliefs, attitudes, values, and 

ideals that are characteristic of a particular society or 
population.’ 

(Jurmain et al., 2000) ‘All aspects of human adaptation, including technology, 
traditions, language, and social roles.  Culture is learned and 
transmitted from one generation to the next by nonbiological 
means.’ 

USDOT 2017 “the shared values and behaviors that demonstrate a 
commitment to safety over competing goals and demands.” 

 (adapted from Coffey, 2006) 
 
 When reviewing the different conceptualizations of corporate culture, it is clear that a 
number of similarities 
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“in survey research, one is caught between the theoretical demands of statistics 
(heterogeneous normally distributed variables around a single mean obtained from 
a large population) and the theoretical requirements of culture ([strong] 
convictions shared by groups or categories of people, which are small enough to 
interact and create a culture about safety or any other related topic)” 
(Guldenmund,2007). 
 

More simply stated, statistical theory requires a large and diverse sample that comes in opposition 
to corporate culture, which is created in smaller, homogeneous populations.  

Guldenmund’s reservations about the use of quantitative methods have been echoed by 
other investigators, who believe quantitative surveys do not accurately assess the culture.  These 
researchers argue that surveys usually address characteristics, behaviors, and feelings associated 
with an organization.  However, they do not consider the participant’s underlying values and 
meaning systems.  Essentially, most current culture assessments measure climate, as opposed to 
culture (Mearns, Whitaker, and Flin, 2001; Denison, 1996).   

Current Quantitative Measures 

The report also included a number of measures that showed promise for use in the field.  
The Aberdeen University Offshore Safety Questionnaire (OSQ99) (HSE, 1999) was designed 
to provides companies with information about their current safety climate, and highlights areas of 
strength and of weakness.  The OSQ99 was includes scales designed to assess a seven factor model 
of safety culture including: 1) Policy awareness 2) involvement 3) communication 4) Perceived 
supervisor competence, 5) management commitment 6)  General safety behavior and 7) Job 
satisfaction.  The questionnaire contains 80 items requiring answers on a three- or five-point 
Likert-type scale.  The tool was designed for usage in the offshore, gas, as well as power generating 
industries.  (RSSB, 2003, pg. 50-56). 

The HSE Health and Safety Climate Survey Tool (CST) has been ranked the best safety 
climate tool in a review of safety climate/culture tools (RSSB, 2003, page 41).   The questionnaire 
was designed to assess employee involvement in health and safety culture in their organization.   
Questions on the survey ask employees about aspects of their existing health and safety climate. 
The CST is a 71-item computer administered questionnaire using a standard 5 point rating scale 
designed to asses a 10 factor model of safety culture including: 1) Organizational commitment and 
communication 2)  Line management commitment 3) Supervisor’s role 4)  Personal role 5) 
Workmates influence 6) Competence 7) Risk taking behavior 8) Obstacles to safe behavior 9)  
Permit-to-work systems and 10) Reporting of accidents and near misses.  The CST has been used 
to assess safety climate across a range of industry sectors, including oil and gas companies.  It is 
used to assess managers, supervisors and the workforce.  (RSSB, 20032, page 41).  
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The Occupational Psychology Centre Safety Culture Questionnaire (SafeCQ) was 
developed to assess safety culture in rail companies.  The questionnaire is based on a twelve-factor 
model of safety culture and includes the following factors:  1)  Communications about safety 2) 
Profile of safety within the organization 3)  Access to safety information 4)  Management 
involvement in safety 5) Recognition and openness about safety issues 6) Control over safety 7)  
Attitudes to safety 8)  Safety information 9)  Learning from safety issues 10)  Perceptions of safety 
performance 11)  Investment in safety and 12)  Other factors (e.g. concern over minor incidents 
and attitudes to short cuts).  The questionnaire was developed based on the rail industry, however, 
according the HSE (2005) report, this tool has not been widely used. It has only been applied 
within one UK, and one US organization.  (RSSB, 20032, page 145) 
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The Robert Gordon University Computerized Questionnaire (CSCQ).  The 
questionnaire provides offshore rigs/facilities and companies with information about their safety 
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in their overall conceptual framework and point to the need for an empirically supported measure 
of corporate safety culture.   

 The Organizational Culture Inventory (OCI) 
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(Sackmann, 2011).  However, she noted how the wide variety of instruments used makes it difficult 
to establish clear patterns across studies creating ‘‘a rather broad and colorful picture of the link 
between different culture dimensions and performance measures’’ (p. 196).  
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 The Safety Culture Survey (SCS) was designed by Dr. Scott Geller of Safety 
Performance Solutions (SPS), (SPC, 2010; Geller, 1994) a consulting organization that 
specializes in helping other companies acquire a “Total Safety Culture.”  The SCS is specifically 
designed to evaluate employee’s perceptions of a reviewed company’s safety culture.  It is a 93-
item measure, which questions employees about numerous aspects of the 14-factors model of 
safety culture: 1) management support for safety, 2) peer support for safety, 3) personal 
responsibility, 4) discipline, 5) incident reporting and analysis, 6) safety rules, regulations, and 
procedures, 7) training, 8) safety suggestions and concerns, 9) rewards and recognition, 10) safety 
audits and inspections, 11) communication, 12) employee engagement, 13) safety meetings and 
committees, 14) miscellaneous (Safety Performance Solutions, 2010).  With 14 separate domains, 
this test considers a large range of company characteristics.  The extensive domain list is designed 
to assess a company’s current safety environment, which best fits the definition of climate.  There 
are no domains that directly address meaning or values.  

 The Safety Culture Values and Practices Questionnaire (QCS) QCS (Diaz-Cabrera, 
Hernandez-Fernaud, & Esla-Diaz, 2007) is an intricate measure that uses a double-pronged 
approach to assess corporate safety culture.  First, QSC uses a competing values framework to 
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climate.   Huang, et. al. (2017) revised   Zohar and Luria’s (2005) safety climate (SC) scale, 
measuring organization- and group- level SC each with 16 items, using Item Response Theory 
(IRT) analysis using a sample of N=29,179 workers from various industries. The original scales 
were shortened by: (1) selecting items with above-average discriminating ability resulting in 8-
item organization-level and 11-item group-level SC scales; and (2) selecting the most informative 
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Importance of Factors 
The ten-factor structure that was derived from the data may be more clearly understood by 

arranging the relative magnitude of the variance accounted for in a hierarchical format.  While a 
total of 31% of the variance is unaccounted for and unknown, the largest amount of variance is 
from the supervisor commitment factor (40% - see Figure 2).  The next largest contributors are 
Safety Over Productivity (9%), Peer Commitment to Safety (4%) and Senior Management 
Commitment (3%). Thus, the relative magnitude of the variance accounted for by the various 
components may lead to some prioritization of areas for intervention. These scales were then 
subjected to additional analysis using Cronbach’s alpha to determine their internal consistency.  
The ten scales demonstrated adequate reliability ranging from .94 to .58. All of the ten factors were 
significantly different with the Unsafe group scoring lower on all of the factors. Thus, the sub-
scales of the Safety Culture measure appear to reflect differences in perceptions of safety culture 
within the organization.  

 
Figure 2. The ten subcomponents of the Safety Culture from the SCAS.  

 

These data clearly suggest that the measure of safety culture is capable of differentiating 
between members of an organization who are likely to receive recognition, versus no recognition 
for safety practices.  Thus, there is some correlation between the perception of safety culture and 
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Figure	4.	Year	1	-	Safe	vs	UnSafe	Behavior	Comparison.	

 
 
 

Table	8.	Year	1	-	Independent	sample	t-test	on	SCAS	Safe	vs	UnSafe	behavior.	

 
UnSafe 
(N=110) 

Safe 
(N=156) 

t 
(df=264) 

P< 
(2-tailed) 

Mgmt 
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Study 2 

 
 In Study 2, which took place approximately one year following the first assessment, a total 
of N=478 respondents completed the survey and provided useable data.  A total of 23% were 
Engineering and Maintenance craft employees, 8.9% were from Mechanical employees, and 
30.7% were from Transportation related crafts.  In addition, 41.4% of respondents were male and 
9.3% were female and 49.1% of the total sample did not report any gender identification.  

Reliability Analysis 
 

Table	9.	Subscale	means	and	reliabilities	for	SCAS	scale	

Scale Mean  Cronbach’s α 
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Figure	5.	Year	2	-	Safe	vs	UnSafe	Behavior	Comparison.	

 

Validation of the safety culture construct was again assessed by examining the extent to which 
scores on the safety culture scale (SCAS) differentiated persons who were noted for using Safe vs 
Unsafe work practices (see Figure 5) and therefore received a comment from a supervisor. Results 
of these analyses provide an indication that persons who have a stronger sense of the perceived 
safety culture may be less likely to engage in unsafe work practices
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Results of independent sample t-tests comparing the Safe vs Unsafe behavior scores on the SCAS 
subscales 
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Table	11.	Comparison	of	Perceived	Safety	Culture	between	Year	1	and	Year	2.	

  
Year 1 

(N=447) 
Year 2 

(N=472) t df 
Sig. (2-
tailed) 

Immed Sup - Commit 3.6 3.4 2.7 917 .007 
Peer Commit 3.8 3.7 1.3 918 .203 

Mgmt. Comm-SrMgr 3.4 3.3 2.1 921 .038 
Personal 
Responsibility 4.3
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Figure	8
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Risk of Safety Outcomes 
 

Closer inspection of the components comprising the SCAS demonstrate the validity of 
safety culture as it affects the three main safety outcomes assessed in our studies. A series of 
analyses looking at the relative risk of near mises, 
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indicate that that employee’s perception of Senior Management Commitment to Safety resulted in 
a 3.7 times greater likelihood of not reporting or not being involved in a near miss incident.  
Similarly, the perception of the immediate supervisor’s commitment to safety was 8.5 times more 
likely to result in not reporting or being involved in a near miss incident.  Finally, being involved 
in Job Briefings was 3.84 times more likely to result in not reporting or being involved in a near 
miss incident. These findings support the validity of the SCAS subscales for detecting the presence 
of important behavioral safety related activity. 

Number of Accidents Report 
Significant correlations were found between the SCAS subscales of Education focus, 

Rewards for Safety and Safety practices. (see Table 13) The odds of reporting an accident was 4.9 
time greater if a respondent perceived the organizational culture as prioritizing productivity over 
safety.  Put another way, scoring low on the perception that the work environment placed a higher 
value on safety versus productivity was 4.9 times more likely to result in a greater number of 
accidents.  The relative risk of reporting an accident was 3.35 times higher if productivity was 
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Discussion 

The present study continued efforts to develop and validate a measure of corporate safety 
culture for the transportation industry.  A measure of safety culture developed in earlier studies for 
the transportation industry (Sherry & Colarossi, 2016) was used in the present study of a large rail 
transportation company.  In the current study an effort was made to continue to validate the 
instrument by demonstrating that there were significant relationships between scores on the scale 
and external behavioral indicators of the safety in the measured organizational setting.   

Previously, the ten-scale instrument was determined to have adequate psychometric 
reliability and validity.  The scales are stable and internally consistent and measure many of the 
factors that were previously found in other safety culture and safety climate measures.  Thus, the 
instrument shows promise for being useful in other transportation settings.   

If corporate safety culture is defined as consisting of the values held by its members and 
groups, and the resulting behavioral decisions, then culture may be most efficiently addressed 
through the measurement of perceived behavior. While there is a case to be made for informal, 
qualitative, and observational methods of determining safety culture, the practical considerations 
of using a quantitatively survey-based approach are more feasible in a transportation organization.  
If one assumes that behavior is the result of values, attitudes and beliefs, responses to items tapping 
those characteristics may be considered a strong indicator of the underlying culture.  These 
considerations, and the strong associations between the perceived values and attitudes of the 
members of the organization suggest that this may be a very viable method for assessing corporate 
culture. 

Results of the present study replicated the findings of the initial developmental study by 
showing that there were significant differences between persons who scored high or low on the 
SCAS and the fact that they had performed safe vs unsafe acts.  The present study also 
demonstrated sufficient scale reliabilities that approximated those of the initial validation study.  
While the reliabilities of the scales in the current study samples were not quite as strong as those 
obtained in the initial study, this is not unexpected.  There is usually some shrinkage across samples 
due to the natural differences between settings as well as changes in terminology, practices and 
the like.  Nevertheless, the current instrument, with some additional refinement and scale 
reconstruction shows promise for being a u
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commitment were observed as compared to commitment of senior managers.  It should be noted 
that it is unlikely that front line supervisor commitment to safety
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3. Front line management, supported by top line management
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Conclusion 
 

In conclusion, this study has described the further development and validation of a measure 
of corporate safety culture for the transportation industry.  The instrument has demonstrated 
psychometric properties of reliability and validity. Moreover, subscales of the safety culture 
assessment survey SCAS) are significantly related to safety performance outcome measures such 
as reported injuries, accidents and near misses.  The odds of reporting a near miss were significant 
higher when Senior and Front-line management were not perceived as being committed to safety 
as well as the support of the value that safety is more important than productivity.    
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Descriptions of Corporate Safety Culture Scales 

 
F1 – Supervisor Commitment  

- Assesses perceptions that supervisors are committed to safety as evidenced by the perception that they are 
encouraged to raise safety concerns and that supervisors are engaged in in and investing time in improving 
safety 

 
F2 –Safety Over Productivity - Personal Responsibility 

- Assesses perceptions that employees believe that safety is not sacrificed for productivity and that the work 
area has been made as safe as possible.  Assesses perceptions that safety is a personal responsibility which 
can be can be prevented by personal actions. 

 
F3 - Peer Commitment 

- Assesses perceptions that co-workers are committed to personal safety contribute to making the workplace 
safe. 

 
F4 – Senior Management Commitment – SR 

- Assesses perceptions that the degree to which employees feel that senior mgmt. and the corporation is 
committed to employee safety. 

 
F5 – Work Environment  

- 


