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Abstract
Women have been historically underrepresented in both craft and management positions in the U.S. rail industry. Identified
as one of the industry’s top workforce challenges, the present study provides a more detailed view of gender diversity in rail
transportation, and how factors such as gender and management status interact to affect perceptions of safety culture in a
sample of U.S. short line and regional railroads (Nrailroads = 23, Nrailroaders = 1,239). The results suggested that women tended
to be older than men, have more education, and were more likely to be employed at larger organizations. Despite being
employed in the railroad industry for fewer years than men, women in our sample were also more likely to be managers.
With regard to safety culture, managers had more positive perceptions than craft employees, and female craft employees had
more positive perceptions than male craft employees. Implications for the industry and avenues for future research and
implementation are discussed.
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The U.S. railroad industry faces a variety of workforce
challenges including work–life balance issues, an aging
workforce, retirement rates, and attracting a new
population of railroaders (1). One of the longest standing
challenges for railroads and the transportation industry at
large, however, is workforce diversity, specifically with
regard to gender. According to the U.S. Bureau of Labor
Statistics (BLS) (2), women accounted for only 7.4% of all
workers employed in rail transportation in 2020; the
lowest percentage of women employed in any transit-
related occupation. Despite more recent efforts to diversify
the workforce, the rail industry acknowledges that it has a
long way to go before becoming representative of the
overall U.S. demographic (3), and more work needs to be
carried out to better understand how to effectively attract,
retain, and advance female workers (4, 5). As these efforts
continue and gender diversity gradually improves in the
rail industry (5), it also becomes increasingly important for
leaders to understand the implications of these changes
and how gender might influence critical outcomes such as
rail safety.

Safety and safety culture are top priorities in the rail
industry (6). A strong organizational safety culture, or
the extent to which safety is prioritized over competing

goals (6), has been shown to be closely tied to and posi-
tively affect safety-related outcomes such as safe work
behaviors, accidents, and injuries (7). Organizational
leaders are known to play an essential role in the devel-
opment and maintenance of a strong safety culture (6,
8)—effectively ensuring employees can ‘‘fully commit
themselves to making safety their highest priority and be
dedicated to safety in all aspects of their work’’ (p. 1) (6).
Perceptions of safety culture, however, have been shown
to vary both between and oftentimes within organiza-
tions. Management status and gender are two such fac-
tors that may differentially affect people’s safety culture
perceptions.

Many studies, both in rail and beyond, have shown
that managers tend to have more positive safety culture
perceptions than employees (9–11). This variation has

1Research and Organizational Development, Short Line Safety Institute,

Washington, DC
2Department of Psychological Sciences, University of Connecticut, Storrs,

CT

Corresponding Author:

Julia Leone, Julia.leone@shortlinesafety.org

us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/03611981231176809
https://journals.sagepub.com/home/trr
http://crossmark.crossref.org/dialog/?doi=10.1177%2F03611981231176809&domain=pdf&date_stamp=2023-06-20


often been explained by differences in daily work
demands and experiences (12, 13). There is also some
limited evidence to suggest that women tend to have
more positive safety culture perceptions than men (14–
17). This variation has been suggested to stem from gen-
der differences in sensitivity to safety issues and risk aver-
sion (15, 18), and in the types of jobs men and women
tend to assume (16, 19). Most of this work, however, has
been conducted with samples from outside the U.S. and,
none to our knowledge has been conducted in the rail
industry or has considered the potential for gender to
interact with management status to affect safety culture
perceptions. Research examining factors that affect such
perceptions traditionally examine only one factor at a
time; essentially ignoring the potential for factors to
interact in some interesting way that provides additional
context or more actionable insights. Understanding how
gender and management status interact to affect such a
critical outcome such as safety culture, which is so closely
tied to rail safety, is needed so that we may be better pre-
pared to support the recruitment and advancement of
female railroaders both now and in the future.

Archival data collected by the Short Line Safety
Institute (SLSI) from workers employed at a variety of
short line and regional railroads across the U.S. are uti-
lized in the current study to further explore gender diver-
sity in the rail industry and to investigate if and how
employee gender and management status interact to
affect safety culture perceptions. The SLSI is a non-profit
organization with a mission to improve the safety and
safety culture in short line and regional railroads. It pro-
vides resources such as confidential and non-punitive
safety culture assessments, hazardous materials training
and exercises, leadership development training, and
online resources and templates free of charge to any
interested railroad. The SLSI also has the most robust
model for assessing safety culture in the U.S. railroad
industry (20), and is able to provide its services via a part-
nership with the Federal Railroad Administration’s
(FRA) Office of Research, Development and Technology
(RD&T). Thus, in addition to contributing to research to
better understand gender diversity, one of rail’s longest
standing challenges (21), and the implications for safety
culture, one of rail’s top priorities, this work can be used
by the SLSI to identify opportunities for improvement in
railroad safety and safety culture, and to guide the
SLSI’s development and future implementation of safety
culture resources and materials, as well as diversity-
oriented recruitment programs and tactics.

Safety Culture in the Rail Industry

The U.S. Department of Transportation Safety Council
defines safety culture as ‘‘the shared values, actions, and

behaviors that show a commitment to safety over com-
peting goals and demands’’ (p. 2) (6). The more people’s
attitudes, behaviors, and organizational policies align to
prioritize safety over competing demands, the stronger an
organization’s safety culture is said to be. In transporta-
tion and beyond, research consistently demonstrates that
a strong safety culture has profoundly positive effects on
important safety outcomes; namely, less frequent and
severe accidents and incidents, and fewer fatal and non-
fatal injuries among the public and employees (6, 22, 23).
These implications can further extend to a reduction in
environmental and property damage, as well as days,
wages, and productivity lost owing to injury. Given the
importance of safety in rail transportation, building and
maintaining strong safety cultures are a top priority (6).

Gender Diversity in the Rail Industry

Workforce diversity, specifically with regard to gender,
has been continually identified by FRA as a top five
workforce development challenge for the rail industry (1,
3, 24, 25). Women have been historically underrepre-
sented in rail as well as transportation more generally. In
2020, women accounted for 24.1% of all workers
employed in transportation (2). The only other industries
that had even lower female representation were mining
(14.5%) and construction (10.9%). Within the transpor-
tation industry itself, rail had the least female representa-
tion, with women accounting for a mere 7.4% of all
workers (2). Although gender breakdowns by job types
were made available by the BLS in 2021 (26), a break-
down was only available for locomotive engineers and
operators, showing that 3.8% of this group was female.
Gender breakdowns were not available for any other job
type (i.e., railroad conductors and yardmaster, other rail
transportation workers).

In addition to being severely underrepresented in rail
and transportation as a whole, women have also been
outnumbered in transit leadership positions (21). In 2021,
women accounted for 24.3% of supervisors of transpor-
tation and material moving workers (26). Alexander (4)
cites a variety of other work to suggest that women hold
anywhere from 11% to 21% of corporate management
and supervisory transit roles (27–29). More specific to
rail, research from the Community of European Railway
and Infrastructure Companies (CER) suggested that
among their sample of 887,300 European railroaders,
19% were reportedly women in managerial positions
(30). Most of these female managers were mid-level
(20%), followed by team leaders (18.4%) and top-level
management (18.3%). Comparing their 2013 and 2014
assessment results, the CER showed an overall positive
trend, however, with women in managerial positions hav-
ing increased by 1.1% (30). Although this increase in
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female representation in management was promising, it
corroborated previous work documenting a glass ceiling
effect, or a decrease in female representation toward the
top; (31–33) an effect so pervasive in transportation that
programs such as the Women’s Transportation Seminar
have specifically been created to combat it (4).

Given the limited amount of detailed demographic
data available specifically for the U.S. rail industry, the
present study poses the following questions:

Research Question 1a: What does gender diversity
generally look like in the U.S. rail industry?
Research Question 1b: What differences, if any, are
there in railroad worker demographic characteristics
(e.g., age, race, education, management status, etc.)
by gender?

Why Is Gender Diversity Important for the
Future of the Rail Industry?

As of June 2022, the U.S. labor force participation rate
for women (ages 16+ ) was 56.8% (34). That said, how-
ever, the percentage of women working in rail is far lower
than the percentage of women currently participating in
the labor force (4). Knowing that these women are highly
educated—earning the majority of the degrees awarded
in higher education today (35)—and that older railroa-
ders are increasingly exiting the workforce, ‘‘women pres-
ent an undertapped resource that can be used to fill
available positions within in the transit industry; organi-
zations cannot afford to ignore half of their potential
workforce’’ (p. 3) (4).

Gender Diversity Is Important for Occupational Well-
Being

Research suggests that gender diversity has a variety of
benefits for organizations and their employees. For
male-dominated organizations, much like those in rail,
increased gender diversity has been shown to have a pos-
itive impact on the occupational well-being of both men
and women. Occupational well-being relates to ‘‘employ-
ees feeling they are free from harmful experiences on the
job; a good fit for the job and the organization; and phy-
sically, mentally, and financially well’’ (p. 56) (36). In
male-dominated industries, both male and female man-
agers (37), and men and women more generally (38),
have been found to have poorer mental and physical
health. Women have also been found to experience
higher levels of stress (37), and men have a proclivity to
return to work sooner after injury—posing a major
health and safety risk (39). Altogether, it is clear that all
can serve to benefit from increased gender diversity in
male-dominated organizations. Given the overall lack of

female representation in rail, increased gender diversity
could be especially impactful for this industry.

Gender Diversity Is Important for Organizational
Performance

Gender diversity in management teams might soon
become a key asset to the rail industry, as a vastly experi-
enced generation of railroaders begins to exit the work-
force and organizations scramble to adapt and thrive in
an ever-changing work environment. According to upper
echelon theory (40), the demographic characteristics of
top management can have a significant effect on firm
performance. Although there is ‘‘potential for conflict
within diverse management teams’’ (p. 121) (41), studies
show that the benefits often outweigh the costs. Outside
the transportation sector, for example, previous research
has found that female representation at the top was
important for organizational performance, measured as
return on asset over a three-year period (42). Other work
has established a relationship between the general diver-
sity of organizations’ management teams and innovation;
such that, higher levels of diversity were associated with
greater innovation revenue (43). Even more motivating,
it was found that women in leadership were especially
essential for this relationship: at least 20% of an organi-
zation’s management team needed to be female for diver-
sity to make an impact on innovation performance (43).
Similar results have been uncovered in a study that found
that the presence of more women in the boardroom
could improve women’s individual experiences and con-
tributions on the board (44). Taken together, it has been
supported that ‘‘a critical mass of diverse perspectives—
not simply tokenism—is required for an organization to
derive benefits’’ from gender diversity (45) With such lit-
tle gender diversity in the rail industry today, such a find-
ing should motivate organizations to enhance the quality
of their recruitment and advancement strategies for
female workers.

Gender Diversity Is Important for Environmental and
Social Responsibility

Gender diversity is also becoming particularly important
for the future of railroads and their environmental and
social responsibility. A recent study in the transportation
sector, for example, has shown that diversity among
board members is critical for corporate social responsi-
bility performance, or the sector’s commitment to eco-
friendly practices that help sustain the economic, envi-
ronmental, and social well-being of society and the pla-
net (46). Similar findings have been reported in studies
with workers from the broader industrial sector, in which
women have also been traditionally underrepresented.
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For example, in a qualitative study including supply
chain managers and consultants, gender diversity at both
managerial and operational levels was found to lead to
more socially responsible, sustainable decisions (47).
Given the FRA’s firm commitment to reducing the trans-
portation sector’s emissions (48), these results support
efforts to enhance gender diversity in management.

Gender Diversity Is Important for Safety and Safety
Culture

The present study proposes that gender diversity may
have important implications for railroad safety and
safety culture. Although no work to our knowledge cur-
rently exists relating to the effects of gender on safety/
safety culture in railroads specifically, there is some lim-
ited evidence from research conducted with workers
employed in other safety critical industries (i.e., aviation,
manufacturing) outside the U.S. to suggest that women
tend to have more positive safety culture perceptions and
are involved in fewer safety-related accidents than men.
The results of these studies are detailed in the following
section, along with more explicit implications of what
these differences could mean for railroad safety culture
and gender diversification efforts.

Safety Culture Perceptions Can Vary

Safety Culture Perceptions by Management Status

There is much research to suggest that safety culture per-
ceptions may vary both between and within organiza-
tions (49). For example, it has been well established that
safety culture perceptions can vary between departments
(50), work groups (51), hierarchical positions and work
environments (11), and even between individuals who
have/have not been involved in safety-related accidents
(52). One factor that has received extensive attention,
and has become particularly important for the SLSI to
consider when evaluating safety culture perceptions in
short line and regional railroads (the sample included in
the present study), is management status.

Similar to the results of previous research examining
differences across hierarchical positions (11, 53–55), man-
agers and craft employees in the railroads that the SLSI
serves tend to have different perceptions of their organi-
zation’s safety culture. Namely, managers generally have
higher, more positive safety culture perceptions than
craft employees do (9, 10). Differences in perceptions
have been attributed to differences in managers’ and craft
employees’ daily work demands and experiences (12, 13),
and in their understanding and response to psychological
measures of safety culture (55). Such variations, however,
can lead to unmet expectations and miscommunications
(51, 56)—an issue that may soon become increasingly

problematic as older, more experienced employees begin
to exit the workforce and a new, potentially more diverse
labor force enters the industry (3).

Based on previous research conducted both in the rail
industry and beyond, the current study poses the follow-
ing questions:

Research Question 2a: Do perceptions of safety cul-
ture vary by management status in the current
sample?
Research Question 2b: If so, are these perceptual dif-
ferences in line with previous research, such that man-
agers have more positive perceptions of safety culture
than craft employees do?

Safety Culture Perceptions by Gender

There are a variety of positive implications that may
come along with a more diverse labor force, particularly
with regard to gender. Aforementioned, for example,
greater workforce gender diversity can positively affect
the occupational well-being of all workers across an
organization regardless of gender, and increased gender
representation in management can positively affect orga-
nizational performance, innovation, and lead to more
socially responsible, sustainable decisions. Furthermore,
a handful of studies suggest that gender may be another
factor, like management status, that can affect safety cul-
ture perceptions.

In a sample of Ghanaian industrial workers, for exam-
ple, women were found to have more positive perceptions
of workplace safety, were more compliant with safety
management procedures, and were involved in fewer
accidents than men (16). The authors drew on theories of
job congruence and person–environment fit to explain
that these findings could be the result of gender differ-
ences in the types of jobs and specific job attributes that
men and women pursue/are assigned to (i.e., less physi-
cally demanding roles with fewer workplace hazards)
(16). Additionally, they cited previous research (18)
establishing that women tend to be more risk averse than
men; namely, they tend to judge situations as more
unsafe, better grasp the severity of negative outcomes
and actively try to avoid them. Similar conclusions and
explanations were reported in a sample of Norwegian air
traffic controllers (15) and manufacturing workers in
China (16). In this latter sample, however, researchers
were unable to support previous work (16) that showed
gender differences in safety performance (17).

Finally, work has examined how gender affects spe-
cific safety culture dimensions (14). In a sample of work-
ers from five Saudi Arabian factories, gender differences
were revealed on dimensions related to commitment to
safety, prioritizing safety and caution, such that women
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tended to have higher scores than men. In Saudi Arabia,
however, the authors stressed that labor laws limit
women’s involvement in higher-risk environments; as
such, the women sampled were mainly employed in
industries that were considered lower-risk (i.e., food pro-
cessing) (14). They also reported, however, that despite
this caveat, the types of occupational health problems
men and women experienced as a result of on-the-job
hazards differed; specifically, women were more suscepti-
ble to ergonomic problems than men.

Taken together, although limited and conducted out-
side of the U.S. and the rail industry, the existing litera-
ture has been consistent in its finding that women in
other safety-critical industries tend to have higher safety
culture perceptions than men, and that these disparities
may be explained by differences in men and women’s
sensitivity to safety issues, risk aversion, and in the types
of jobs that they traditionally assume. With this said, the
present study extends the existing literature and poses
the following questions:

Research Question 3a: Do perceptions of safety cul-
ture vary by gender in the current sample?
Research Question 3b: If so, are these perceptual dif-
ferences in line with previous research, such that
women have more positive perceptions of safety cul-
ture than men do?

Explorations of if, where, and why there are gender dif-
ferences in safety culture perceptions and related safety
outcomes are particularly important for the future of the
rail industry, as they could serve to better inform the design
of jobs and recruitment strategies that attract, retain and
advance more qualified women to/in the industry.

Safety Culture Perceptions by Gender and
Management Status

Research examining factors affecting safety culture per-
ceptions tends to only examine the effect of one factor at
a time; essentially ignoring the potential for factors to
interact in a way that provides additional context or
more actionable insights. No previous research to our
knowledge has probed for an interactive effect between
gender and management status on safety culture
perceptions—an effect that may provide timely insights
for the rail industry as it works to increase its workforce
and management gender diversity. Given that manage-
ment status and gender might both be meaningful factors
that affect safety culture perceptions in the rail industry,
the following questions are posed:

Research Question 4a: Is there an interaction between
gender and management status on safety culture

perceptions? In other words, does the effect of a
worker’s gender on their perceptions of their organi-
zation’s safety culture depend on whether or not they
are a manager or a craft employee?
Research Question 4b: If so, what are the nature of
these effects?

Method

Participants

Archival survey data collected from workers employed at
23 short line and regional railroads geographically dis-
persed throughout the U.S. were included in this study.
Employees at these railroads were surveyed between May
2016 and June 2018, and their participation in this survey
was voluntary and not compensated. This sample was
taken from a larger archival dataset that includes surveys
completed by employees of 67 short line and regional
railroads who were surveyed between May 2016 and
May 2022 as part of the SLSI’s safety culture assessments
conducted for those railroads. The sample of railroads
included in this study was selected according to the avail-
ability of self-reported demographic information (i.e.,
age, race, education, job/organization/railroad industry
tenure, management status). Demographics were only
collected for railroads with rosters of 25 or more employ-
ees. Several of the demographics measured in this survey
were removed or modified after June 2018; thus, survey
data collected from railroads after this date were not
included.

In total, 1,621 workers from 23 short line and regional
railroads with rosters of 25 or more employees agreed to
participate. Only those who provided their gender (male
or female), current management status (manager or craft
employee), and responded to at least half of the safety
culture survey questions were included in analyses for
the present study. This decreased the total sample size to
1,239 (Ncraft employee=814, Nmanager=425). In line with
rail industry trends, 89.9% of the workers in the overall
sample self-identified as male (Nmale=1,113,
Nfemale=126). Women only accounted for 7.7% of craft
employees (Nmale craft employee=751, Nfemale craft employee=
63) and 14.8% of rail management (N

male manager
=362,

Nfemale manager=63). The average number of self-identified
females per railroad was five, but ranged from zero to 69,
and the average number of self-reported males per railroad
was 48 but ranged from 10 to 226. Six of the 23 railroads
had no self-reported female craft employees, and nine of
the 23 railroads had no self-reported female managers.

The majority of participants (68%) were employed at
larger organizations with over 100 employees. The aver-
age age of railroaders in our sample was 42 years, and
the most common level of education attained was some
college or technical vocational schooling. Nearly 80% of
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our sample was white and, on average, reported having
been in their current job for seven years, with their
organization for 10 years, and in the railroad industry
for 13 years. Sample demographics are reported in
Table 1.

Procedure

An anonymous survey designed to measure safety cul-
ture in short line and regional railroads was distributed
to railroads that participated in the SLSI’s safety culture
assessment between May 2016 and June 2018. The sur-
vey was presented using the Qualtrics platform and took
approximately 30min to complete. To maximize partici-
pant confidentiality, data collection and analysis was
managed by a team at the University of Connecticut, in
partnership with the SLSI.

Measures

Gender. Participants were asked to indicate their gender
by selecting the choice that best applied to them in a
dichotomous item on the survey (male or female).

Management Status. Participants were asked to indicate
their current management status by selecting the category
that best applied to them (manager, craft employee, pre-
fer not to respond). It should be noted that those who
selected ‘‘prefer not to respond’’ were treated the same as
those who opted not to respond to this question and were
excluded from present study’s analyses.

Safety Culture Perceptions. Safety culture perceptions were
measured using a 78-item survey developed, evaluated,
and implemented by the SLSI for use in U.S. short line
and regional railroads. This 78-item survey tool is orga-
nized into nine key scales (3–19 items per scale):
Continuous Improvement, Coworker Safety/Helping
Behaviors, Formal Safety Indicators, Individual Safety
Behaviors, Management Commitment to Safety,
Organizational Commitment to Safety, Risk-Taking
Behavior, Safety Communications, and Training
Quality. These scales were designed to measure different,
key aspects of safety culture that have been empirically
shown to be related to one or more safety-relevant out-
comes in the transportation industry. The survey is used
by the SLSI as a diagnostic tool that, together with other
methods of assessment, help identify strengths and gaps

Table 1. Demographic Characteristics of Railroad Participants by Gender

Gender

Male Female Total

n Mean (SD)/% N Mean (SD)/% n Mean (SD)/%

Age (in years)a 1,029 41.55 (11.55) 115 45.19 (12.40) 1,144 41.92 (11.69)
Race 1,204 100%

White, European decent 857 88.5% 94 87.9% 951 88.5%
Black, African American, African 39 4.0% 2 1.9% 41 3.8%
American Indian, Alaska Native 16 1.7% 3 2.8% 19 1.8%
Asian, Asian American 6 0.6% 3 2.8% 9 0.8%
Hispanic, Latino/a 50 5.2% 5 4.7% 55 5.1%

Highest Educational Levela 1,194 100%
Some high school 20 1.9% 2 1.7% 22 1.8%
High school graduate (or GED) 327 30.5% 12 9.9% 339 28.4%
Some college (or technical vocational school) 391 36.4% 29 24.0% 420 35.2%
Two-year college degree (Associate’s) 130 12.1% 22 18.2% 152 12.7%
Four-year college degree (Bachelor’s) 177 16.5% 42 34.7% 219 18.3%
Graduate degree or beyond (Master’s,

MBA, PhD, MD, Lawyer)
28 2.6% 14 11.6% 42 3.5%

Job Tenure (in years) 963 7.45 (7.68) 106 7.25 (7.65) 1,069 7.43 (7.67)
Organization Tenure (in years) 973 10.40 (9.05) 106 9.60 (8.07) 1,079 10.31 (8.95)
Railroad Tenure (in years)a 976 12.93 (10.28) 106 10.88 (9.00) 1,082 12.73 (10.18)
Management Statusa 1,239 100%

Craft Employee 751 67.5% 63 50.0% 814 65.7%
Manager 362 32.5% 63 50.0% 425 34.3%

Organizational Sizea 1,239 100%
Small/medium (25-99) 376 33.8% 22 17.5% 398 32.1%
Large/XL (100+ ) 737 66.2% 104 82.5% 841 67.9%

Note. SD = standard deviation; GED = general educational development. Sample sizes may vary as survey participation was voluntary. All demographics

were self-reported by participants.
aIndicates a significant difference between male and female railroad participants (p\.05).
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in a railroad’s safety culture. The reliability coefficient
(a) for the nine safety culture survey scales as a whole is
0.93, demonstrating strong reliability for the overall sur-
vey instrument. The internal consistency of the individ-
ual subscales is similarly strong, ranging from 0.81 to
0.95.

All survey items were scored on a 1–5 Agree/Disagree
scale, in which 1=Strongly Disagree, 2=Disagree,
3=Neither Agree nor Disagree, 4=Agree, and
5=Strongly Agree. Survey scale scores were averaged
for each participant to represent their average safety cul-
ture perceptions. A participant’s average perception of
their railroad’s safety culture can be interpreted/
described according to the following criteria: 1–
2.99=poor; 3.00–3.99=moderate (ok/acceptable/ade-
quate), with room for improvement; 4.00–4.49=posi-
tive/good/well; 4.50–5.00=highly/very good.

Data Analysis

All analyses were carried performed using SPSS Statistics
28. A series of one-way analysis of variance (ANOVA)
and chi-square tests explored if there were any significant
differences between genders on demographic variables
included in the survey. A univariate analysis tested the
interaction between gender and management status on
safety culture perceptions. If statistically significant dif-
ferences are observed, additional analyses will be con-
ducted to explore if the subscales that comprise safety
culture scores are diagnostic of where the observed differ-
ences lie.

Results

Gender Differences on Demographic Variables

No significant differences were observed between men
and women as regards race, job, and organization tenure
(ps. 0.05). Significant mean differences were observed
between males and females as regards age (F (1,
1142)=10.10, p=0.002), education (x2(5,
N=1,194)=68.66, p\ .001), organizational size (x2(1,
N=1,239)=13.83, p\ .001), railroad industry tenure
(F (1, 1080)=3.88, p=0.049), and management status
(x2(1, N=1,239)=15.34, p\ .001). Women tended to
be older than men (Mfemale=45.19, SD=12.40;
Mmale=41.55, SD=11.55) and were more likely to be
employed at larger organizations (82.5% of women ver-
sus 66.2% of men). Compared to men who most com-
monly reported having some college or technical
vocational schooling (34.4%), women most commonly
reported having a Bachelor’s degree (34.7%). Despite
being employed in the railroad industry for fewer years
than men (Mfemale=10.88, SD=9.00; Mmale=12.93,
SD= 10.28), women were more likely to be managers

(50.0% of women versus 32.5% of men). It is important
to recall, however, that women only accounted for
14.8% of management, and nine of the 23 railroads had
no self-reported female managers.

Interaction Effect of Gender and Management Status
on Safety Culture Perceptions

There was a statistically significant main effect of man-
agement status (F (1, 1235)=22.73, p\ 0.001), how-
ever, with managers (M=4.05, SD=0.51) tending to
perceive safety culture more positively than craft employ-
ees (M=3.68, SD=0.63), on average. There was no
significant main effect of gender on safety culture percep-
tions (p=.683); men and women tended to have similar
average safety culture perceptions (Mfemale=3.89,
SD= 0.52; Mmale=3.80, SD= 0.63). Finally, there was
a statistically significant interaction between gender and
management status on safety culture perceptions (F (1,
1235)=6.37, p=0.012; Figure 1). A test of simple
effects determined that the effect of gender on safety cul-
ture perceptions was significant for craft employees (F
(1, 1235)=4.48, p=0.035) but not managers (F (1,
1235)=2.15, p=0.143). That said, female craft employ-
ees (M=3.83, SD=0.53) tended to have higher, more
positive perceptions of safety culture, on average, than
male craft employees (M=3.66, SD=0.64).

Supplemental Analyses

In light of this statistically significant interaction effect,
additional analyses were conducted to explore what

Figure 1. Effect of gender on safety culture perceptions by
management status.

Leone et al 7



might be driving the difference observed between male
and female craft employees in their average safety culture
perceptions. Aforementioned, safety culture scores were
computed by averaging scores across nine safety culture
scales: Continuous Improvement, Coworker Safety/
Helping Behaviors, Formal Safety Indicators, Individual
Safety Behaviors, Management Commitment to Safety,
Organizational Commitment to Safety, Risk-Taking
Behavior, Safety Communications, and Training
Quality. A series of ANOVAs was used to identify what
safety culture scales exhibited significant differences
between male and female craft employees. The results of
these analyses suggested that the difference observed was
driven primarily by differences between male and female
craft employees on two of the safety culture scales:
Continuous Improvement (F (1, 808)=5.92, p=0.015)
and Risk-Taking Behavior (F (1, 797)=14.95,
p\ 0.001).

According to SLSI, Continuous Improvement consti-
tutes employee perceptions of a railroad’s engagement in
ongoing, iterative correction of safety issues, while Risk-
Taking Behavior constitutes employee perceptions of
their own engagement in behaviors that could increase
risk of accidents and injuries (note: higher scores on the
Risk-Taking Behavior scale were indicative of less risky
behaviors). On average, female craft employees
(M=3.75, SD=0.69) tended to have higher, more posi-
tive perceptions of their railroad’s commitment to con-
tinuous safety improvement than male craft employees
(M=3.51, SD=0.74). Female craft employees
(M=4.59, SD=0.65) were also more likely to report
engaging in fewer risk-taking behaviors than male craft
employees (M=4.12, SD=0.93). The implications of
these findings are discussed further in the following
section.

Discussion

Results from this study are consistent with and extend
the limitedly available industry-wide data related to
workforce and management gender diversity in rail trans-
portation (30, 34). In a sample of U.S. short line and
regional railroads, we found that women accounted for
10.2% of our overall sample: 7.7% of craft employees
and 14.8% of management. Although the percentage of
female railroaders is increasing over time and recruitment
efforts targeting women are in effect, such as female
youth mentoring programs, engaging with community
colleges and universities, and advertising jobs on specific
websites (4, 57), results of this study highlight the contin-
uous severe underrepresentation of women in the indus-
try. Further contributing to lacking rail industry statistics
related to gender diversity, our study found that women
tended to be slightly older and more educated than men,

were more likely to be employed at a larger organization,
and even though they tended to be employed in the
industry for fewer years than men, were more likely to be
in management positions.

Although we find it encouraging that half of the
women in our sample were in management positions, we
cannot overlook that women only accounted for 14.8%
of management in our sample, and that there were no
self-reported female managers in nine of the 23 railroads.
With this said, a limitation of our current survey is the
non-response bias produced by 24% of people who
declined to provide their gender or management infor-
mation, or who did not consent and/or complete 50% of
the safety culture survey. Those who did not provide this
information or respond to the survey may represent a
particular group that could provide more insight into
this issue of gender diversity in the rail industry. Rather
than rely on self-report data, future research could col-
lect human resources data to more accurately capture
the gender composition of these railroads, as well as
quell any concerns related to self-identification. In addi-
tion, future research should also look to collect this basic
demographic information in broader samples (e.g., Class
1 and commuter railroads; aviation, trucking, etc.), as
the present study’s data were limited to a sample of rail-
roaders employed in U.S. short line and regional rail-
roads and may not be generalizable to those employed in
the broader rail or transportation industry. Collecting
this information in broader samples would allow us to
capture a more detailed demographic snapshot of the
transportation landscape and have a benchmark for
future demographic comparisons.

Consistent with previous research, our study showed
that managers tended to perceive safety culture more
positively than craft employees (9–11). Our research,
however, was not able to fully support the seemingly con-
sistent, yet limited research related to gender differences
in safety culture perceptions (14–17). In our sample, male
and female railroaders tended to have similar overall
safety culture perceptions; that is, until we took manage-
ment status into account. Specifically, we found that the
effect of a worker’s gender on their perceptions of their
organization’s safety culture depended on whether or not
they were a manager or a craft employee. Female craft
employees were revealed to have more positive safety cul-
ture perceptions than male craft employees, but no differ-
ences in gender were seen between male and female
managers. This is significant because without testing for
an interaction between gender and management status
on safety culture perceptions, no gender differences
would have been detected. The safety culture survey used
in this current study assessed nine different aspects of
safety culture and allowed us to take a closer look into
the specific safety culture dimensions that were driving

8 Transportation Research Record 00(0)



differences between male and female craft employees.
Differences on two particular safety culture dimensions
were identified: Continuous Improvement and Risk-
Taking Behavior. Compared to male craft employees,
female craft employees tended to have more positive per-
ceptions of their railroad’s commitment to continuous
safety improvement and were more likely to report enga-
ging in fewer risk-taking behaviors. This aligns with pre-
vious research which suggests that women tend to be
more sensitive to safety issues and more risk averse than
men.

When considering these results, it is important to keep
in mind that job type (i.e., train yard and engine,
mechanical, maintenance of way, administrative/other)
and management level (i.e., administrative, middle man-
agement, senior leadership) could not be ascertained
from the current survey. Therefore, findings are limited
to only self-reported management status and gender
identification. Understanding which job types and man-
agement levels are and are not currently held by women
in the rail industry could not only help better explain this
study’s findings but also help tailor future recruiting
efforts. If, for example, male and female craft employees
systematically tend to perform different types of jobs
(i.e., if women tend to be employed in support/adminis-
trative roles and men tend to perform more of the boots
on the ground/operational roles in which safety culture
is more relevant), this could help explain why the female
craft employees in our sample tended to have higher,
more positive perceptions of safety culture than male
craft employees. In addition, it could point to a need for
increased gender diversity not only within railroads but
also within particular job types. Ensuring female repre-
sentation across different job types is important for
showing the railroad as a career destination for women
as well as helping women visualize their advancement
within the industry.

Future research studies should aim to take job types
and management levels into account, as well as consider
how increasing gender diversity within a male-dominated
work environment affects organizational safety culture
and its safety-related outcomes. For example, what is the
effect of adding one or multiple women to a male-
dominated craft employee or management team? How
do these changes affect safety and safety culture both
within the team and within the organization? Answers to
such questions may better prepare the industry to diver-
sify its workforce and maintain positive safety cultures.

Limitations of this study aside, management and
senior leadership should be cognizant that perceptions of
safety culture can differ. In this study, we showed that
management and craft employees as well as male and
female craft employees differed in their safety culture
perceptions; with management having higher, more

positive perceptions than craft employees, and female
craft employees having higher, more positive perceptions
than male craft employees. This can be addressed in a
broader railroad management training program. A train-
ing program that educates managers on how to be the
most effective safety leaders includes teaching them clear
and concise communication skills, which can be tailored
to their various employees. Clear communication can
help promote the railroad’s safety vision, with the goal
of having all employees possessing the same, positive
view of their railroad’s safety culture.

Conclusions

Our study contributes to the understanding of the U.S.
short line and regional railroad industry’s current work-
force demography and factors that affect safety culture.
Continued research studies and data collection focused
on women and gender issues will help keep safety, gender
diversity, and equality at the forefront of the railroad
industry.
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