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Abstract
A safety climate case study was carried out at a surface metal mine where investigators administered the Liberty Mutual 
Short Scale Safety Climate Survey to 365–368 miners to measure safety climate in consecutive years. Following the baseline 
safety climate survey in 2019, Foundations for Safety Leadership (FSL) training was conducted with 81 middle to upper 
management employees at the mine site. Investigators found statistically significant differences in the pre vs. posttraining FSL 
assessment scores of the middle to upper management employees who attended the training. The follow-up safety climate 
evaluation was compared to baseline scores and revealed no significant improvement. The overall baseline company safety 
climate score of 76.38 increased minimally to 76.50 (p-value = 0.616). Investigators also evaluated differences in safety 
climate between the company’s three major divisions (operations, maintenance, and administration). Both years administra-
tion had the highest mean score and operations had the lowest mean score. The authors attributed the statistically significant 
differences found among the three major divisions to various dissimilarities in their work environments.
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1 Introduction

Mining is an industry that presents an abundance of risk to 
its workers including physical, chemical, biological, and psy-
chosocial hazards [1]. The mining industry has a long his-
tory of safety failures and resulting tragedies that have taken 
the lives of many miners. At the beginning of the twentieth 
century the average death toll per year reached greater than 
1500 in the mining industry [2]. From 1911 through 1997, 
approximately 103,000 miners died in the United States due 
to safety failures [3]. Over the past 100 years fatality rates 
have plummeted from 329 per 100,000 in 1911 [3] 0 to 3.5 
per 100,000 in 2017 [4]. In 2019, 15 miners died and 2431 
recordable injuries were reported in the United States metal/
nonmetal mining industry [5]. Improvements in regulatory 
action, safety leadership, working conditions, and work 

practices have been identified as key factors in reducing 
injury, illness, and fatality rates in mining [3, 6].

The first law to regulate mine safety was passed in 1891, 
followed by nine incremental pieces of legislation over 
the next 90 years that helped shape current mining safety 
standards and culminated in the creation of the Mine Safety 
Health Administration (MSHA) [7]. In 1977, the MSHA was 
created and continues operating today to develop and enforce 
safety and health regulations for all mines in the United 
States. The MSHA works strategically and cooperatively 
with industry, labor, and other federal and state agencies to 
reduce hazards and improve safety and health conditions for 
all the miners they oversee. By law, the MSHA must inspect 
and enforce safety and health regulations at all surface mine 
sites a minimum of two times annually. The MSHA also 
provides educational tools and other forms of assistance to 
mine operators with a goal of improving safety and health 
conditions for miners [7]. The MSHA initiated its Educa-
tional Field and Small Mine Services Program in 1999, with 
the intention of preventing mining accidents by assuring all 
miners receive effective training. The MSHA believes with 
certainty that there is a clear positive correlation between the 
level of quality training the miners receive and improving 
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the safety and health of miners. This positive relationship 
has been demonstrated consistently in prior research [8].

Despite advancements, metal and nonmetal mining still 
presents substantial occupational safety and health hazards. 
Researchers analyzed 91 mining accidents and found the 
majority of the accidents were caused by inadequate safety 
leadership [9]. It has often been found that inadequate and/or 
deficient training by mine operators was responsible for the 
injury, fatality, or hazardous exposures [6, 10, 11]. Injuries 
have much greater economic impacts than just the direct 
costs. The direct to indirect cost ratio for an injury ranges 
between 1:3 and 1:5 [12]. Indirect costs include training 
costs for replacement workers, lost productivity, and increase 
error due to new employee learning curves, whereas direct 
costs include workers’ compensation and medical expenses 
[13]. Prior research found that safety training both decreases 
days-away-from-work injuries and reduces overall injury 
rates [8].

1.1  Safety Climate

A crucial factor in reducing lost workdays and injury rates is 
a positive safety climate [14]. Safety climate was originally 
described in literature by Zohar as a summary of percep-
tions and assumptions that employees share about their work 
environment [15]. Another research team described safety 
climate as something that, “results from the enacted policies 
and procedures related to safety and the employee’s per-
ceptions and assumptions about the real priorities and con-
sistency of management policies and procedures and their 
application for day-to-day business and decision making, 
particularly by frontline supervisors when company goals 
are conflicting” (p. 1045) [16].

Zohar found safety climate level could be measured and 
was associated with safety program effectiveness [15]. This 
association has led to an abundance of research aimed at 
developing tools to measure safety climate and identifying 
methods and strategies that are effective at improving safety 
climate. The Liberty Mutual Short-Scale Safety Climate 
Survey was validated by researchers using responses from 
29,179 frontline workers from various industries including 
manufacturing, construction, and transportation [17]. One 
mining study of 235 workers found a positive relationship 
between miners’ perceptions of safety climate, and their 
safety performance at a gold mining operation in Ghana 
[18]. Investigators also found that safety systems were good 
predictors of worker compliance and participation enhancing 
safety climate. In another study involving over 280 construc-
tion workers at 57 worksites, investigators found that high 
levels of hazard recognition were correlated with high levels 
of safety climate [19].

Safety climate has been linked to management communi-
cation and workers recognition [20] and other factors such 

as job satisfaction and turnover rate [21]. Safety communi-
cation and supervisory practices were positive predictors 
of compliance and safety participation [18]. Research from 
stone, sand, and gravel operations found that increasing 
safety climate perceptions leads to increased job satisfaction 
and a reduction in turnover intention [22]. Another investi-
gator found turnover rates have negative implications in a 
variety of areas including safety and profits [23]. It has also 
been found that employees who were satisfied with their job 
were more likely to be safety compliant [24]. Their research 
was consistent with Zohar who reported over 200 research 
articles had been published on safety climate and the over-
whelming conclusion among them was that high levels of 
safety climate were associated with lower injury, illness, and 
fatality rates [14].

Safety training has been shown to make an immediate 
and lasting improvement on safety climate. One study found 
that when health and safety training courses were provided 
to miners working at an Iranian mine, it made a significant 
change in their safety climate scores [25]. Safety climate 
surveys can be used to identify weaknesses in safety, which 
may reveal opportunities for improvement [25, 26]. Other 
researchers found the largest difference among all factors 
influencing safety climate was the employee’s perception 
of safety training [27]. Their research suggested that com-
pany owners/operators use training programs that have been 
designed and validated to increase safety climate. In Ghana, 
investigators looked at the relationship between safety cli-
mate elements and incident rates at four gold mine locations 
[26]. Investigators found the mines with lower incident rates 
consistently had higher safety climate scores than mines 
with higher incident rates [26]. Limited research has been 
conducted on safety climate in US mining and contributing 
factors such as leadership and training. There remains a gap 
in effective interventions for safety climate in mining and 
this research will add to that literature. The training inter-
vention used in this study is relatively new and encouraging. 
This project will evaluate both training effectiveness and 
overall impact on safety climate.

1.2  Foundations for Safety Leadership (FSL) 
Training

The Foundations for Safety Leadership (FSL) was devel-
oped by the Center for Construction Research and Train-
ing (CPWR) and experts from the University of Colorado 
to improve safety in the high-risk industry. The FSL was 
designed specifically for construction and aimed at employ-
ees with supervisory responsibilities, with a goal of improv-
ing their safety leadership skills [28]. The program is open-
source and has been downloaded over 100,000 times and 
allows for adaptation to various companies and industries 
[29]. Management leadership has been consistently shown 
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in the literature to have a direct impact on company safety 
climate [30, 31]. The FSL training program teaches five 
safety leadership skills that can be used to improve safety 
leadership practices, strengthen jobsite safety climate, and 
ultimately reduce the incidence of adverse safety and health 
outcomes [32]. The five key safety leadership skills are: (1) 
leads by example, (2) engages and empowers team members, 
(3) actively listens and practices three-way communication, 
(4) develops team members through teaching, coaching, and 
feedback, and (5) recognizes members for a job well done. 
Improving safety leadership skills in those with management 
responsibilities has been shown to improve jobsite safety 
climate and lead to fewer injuries, illnesses, and lost time 
incidents [33]. Positive safety leadership has been shown to 
have a significant negative correlation with turnover in the 
mining industry [34]. Investigators surveyed 255 miners in 
Ghana to evaluate safety management effects on turnover. 
They concluded that safety leadership is crucial in the man-
agement of occupational safety and health and employee 
turnover. Another research team found that many frontline 
leaders do not receive leadership training and therefore the 
FSL training program was designed to help provide a solu-
tion to this insufficiency [28].

1.3  The Purpose of This Study

Researchers partnered with a surface metal mining operation 
in Montana. The purpose of this study was to investigate and 
evaluate the company’s safety climate by establishing a base-
line measurement, followed by Foundations for Safety Lead-
ership Training, and then a postintervention safety climate 
measurement to determine if the intervention was effective 
at improving the company’s safety climate. The company 
requested that researchers investigate whether or not differ-
ences in safety climate existed between the company’s major 
divisions (operations, maintenance, and administration). The 
intervention used in this study was the FSL training pro-
gram, a 3-h workshop, conducted by a trained investigator 
with middle to upper management personnel at the mine. A 
FSL training program assessment was given immediately 
before and after training to determine if participants’ knowl-
edge of safety leadership skills improved and if they planned 
on utilizing the skills on their jobsite. The intervention was 
implemented after the baseline safety climate measurement 
in an effort to improve the company’s safety climate as a 
whole. The null hypotheses used for the study were:

1. No statistically significant improvements would occur 
in the company’s pre and posttraining safety climate 
measurements. HØ: Median Pre-Intervention ≥ Median 
Post-Intervention

2. No statistically significant differences existed between 
the three major divisions of the company in either year 

surveyed HØ: All company division’s median safety cli-
mate scores are equal

3. No statistically significant improvements in the training 
assessment would occur in middle-upper management 
personnel’s pre and posttraining FSL assessment scores. 
HØ: Median Pre-Training ≥ Median Post-Training

Specific Aims were as follows:

1. Measure and evaluate overall companywide safety cli-
mate scores comparing pre to post intervention

2. Measure and evaluate potential differences in safety cli-
mate scores between the major divisions of the company

3. Measure and evaluate middle and upper management 
workers’ knowledge of FSL skills pre to posttraining

2  Methods

This investigation was carried out in three phases: Phase 
(1) baseline safety climate survey in 2019; Phase (2) inter-
vention using FSL training with pre and posttraining FSL 
assessment survey; and, Phase (3) follow-up safety climate 
survey one year later in 2020. Researchers secured authori-
zation to use the Liberty Mutual, Safety Climate Short-Scale 
Survey from Liberty Mutual [35]. The same survey instru-
ment was used for both pre and postintervention measure-
ments. Company executives agreed to allow 365–368 full-
time employees at the mine to be surveyed both years. The 
19-item survey instrument was designed to evaluate per-
ceptions held by company personnel about management’s 
commitment to safety and communication pertaining to 
safety [17]. All statistics in this paper were analyzed using 
Minitab® Statistical Software version 18, which included 
basic descriptive and frequencies to describe the population 
and mean scores.

Survey items were presented in the form of statements 
in two major categories, with statements 1–8 pertaining to 
top management at the mine and statements 9–19 pertain-
ing to the respondent’s direct supervisor with Cronbach’s 
alpha established at 0.94 and 0.97, respectively [17]. For 
example, in relation to top management the following state-
ments included, “tries to continually improve safety levels 
in each department” or “quickly corrects any safety hazard 
(even if it's costly)” [17]. Statements related to supervisors 
included the following examples: “frequently checks to see 
if we are all obeying the safety rules” and “discusses how to 
improve safety with us” [17]. Respondents were asked for 
their level of agreement with each statement using a 1 – 5 
scale where, 1 = highly disagree to 5 = highly agree [17]. 
The instrument was developed from the original 32-item 
safety climate survey that was validated by safety climate 
experts [36]. The survey was then shortened to 19 items in 
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an attempt increase the utility of the survey for research and 
practice [17]. The short-scale survey has also been used in 
prior research and validated in various industries including 
manufacturing, construction, and transportation [17]. Addi-
tional questions were added to the safety climate survey to 
identify various demographic characteristics including the 
division the respondent worked in (operations, maintenance, 
or administration), gender, race, age, and time worked with 
the company. Mean scores within each division were gener-
ated. Differences and similarities between divisions’ mean 
safety climate scores were analyzed using the Kruskal–Wal-
lis test statistic with a 95% confidence interval. Comparing 
the individual safety climate statements and overall mean 
scores using two of the three divisions at a time was ana-
lyzed using the Mann–Whitney test statistic with a 95% con-
fidence interval.

All surveys in this study were administered and collected 
onsite during annual MSHA refresher training sessions in 
2019 and 2020. Surveys were then collected by researchers 
for coding, data entry, and analysis. Differences and simi-
larities between the pre and postintervention safety climate 
survey scores were analyzed using the Mann–Whitney test 
statistic with a 95% confidence interval. The investigation 
protocol was approved by the university’s Institutional 
Review Board.

2.1  FSL Training

Two months after the baseline safety climate surveys were 
administered and scores were evaluated, the research team 
conducted a literature review to identify possible interven-
tions. A summary of interventions that had demonstrated 
beneficial impacts on safety climate was provided to the 
company senior management. After senior management 
evaluated possible interventions and engaged the research 
team, the FSL was selected. In preparation for the FSL inter-
vention, the lead team member contacted the CPWR for 
training. The CPWR representative directed the individual to 
a train the trainer experience with a competent FSL trainer. 
The researcher attended two full days of FSL training with 
the CPWR designated trainer. The researcher using CPWR 
tools administered the FSL training workshops with small 
groups over eight weeks. A total of 81 employees who had 
middle to upper management responsibilities at the mine 
were trained on FSL skills. Each session was accomplished 
using the 3-h workshop model designed by CPWR to teach 
the FSL’s five critical leadership skills: (1) leads by example; 
(2) engages and empowers team members; (3) actively lis-
tens and practices 3-way communication; (4) develops team 
members through teaching, coaching, and feedback; and, (5) 
recognizes team members for a job well done [29]. Follow-
up messaging was to the 81 supervisors at monthly intervals 
thereafter for five months to support FSL safety leadership 

skills implementation. Each month, one safety leadership 
skill was highlighted in a memo from senior management 
and encouraged among all workgroups.

Mining supervisors and company leaders who com-
pleted the 3-h FSL training workshop  were given the 
FSL assessment survey pre and posttraining. This assess-
ment was used to evaluate if the training was effective in 
improving safety leadership skills, and jobsite safety cli-
mate [32]. The pre- and posttraining assessments consisted 
of 23 statements associated with positive safety leadership 
skills. Respondents were asked to rate their level of agree-
ment with each statement on a scale ranging from 1 to 5 
where, 1 = strongly disagree to 5 = strongly agree. Pre and 
post-training assessments as a whole, and all 23 question 
individual questions on the pre and posttraining assessments 
were analyzed for potential differences using the Wilcoxon 
Signed-rank test with a 95% confidence interval.

3  Results

The study population demographics can be seen in Table 1. 
The majority of respondents in combined surveys were 
male (96%), Caucasian (96%), and worked in operations 
(63%). A total of 23 respondents (3.2%) reported they had 
been employed with the company for over 30 years and 
213 respondents (59%) reported they had been working 
for the company less than 11 years. The age of participants 
ranged from less than 25 to over 65 years, with 49% of them 
younger than 45 years.

3.1   2019 and 2020 Safety Climate Scores

The total company safety climate score in 2019 was 
76.4 out of a possible 95. Researchers defined a positive 
response as either “agreeing” or “highly agreeing” with 
the statement. Slightly less than three-quarters (74.8%) 
of total responses were positive for an overall mean score 
of 4.02/5.0, see Table 2. Three statements had less than 
70% positive responses. Two of the three statements that 
had less than 70% positive responses were regard to top 
management. Three other statements saw greater than 80% 
positive responses. All three of the statements that had 
greater than 80% positive responses were with regard to 
top management, see Table 2. Less than two-thirds (64%) 
of responses were positive with regard to the statement 
“Top management of this company considers safety when 
setting production speed and schedules” with an over-
all mean score of 3.77. More than four-fifths (83%) of 
responses were positive with regard to the statement “Top 
management of this company gives safety personnel the 
power they need to do their job” with an overall mean 
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score of 4.26. Table 2 provides detailed safety climate 
scores for overall company year to year and by divisions.

The total company safety climate score for 2020 was 
76.5 out of a possible 95 points. Over three-quarters 
(76.5%) of all responses were positive for an overall mean 
score of 4.03/5.0. Two statements had less than 70% posi-
tive responses. One of the two statements that had less 
than 70% positive responses was with regard to top man-
agement. Four additional statements had a greater than 
80% positive response rate. Three of the four statements 
that had greater than 80% positive response rate were with 
regard to top management. A little more than two-thirds 
(68%) of all responses were positive with regard to the 
statement “top management listens carefully to workers’ 
ideas about improving safety” for an overall mean score 
of 3.77. Eighty-five percent of responses were positive 
with the regard to the statement “top management gives 
safety personnel the power they need to do their job” for 
an overall mean score of 4.21.

Looking at the division level, administration had the high-
est overall mean scores with a total of 83.1 from a possible 
95 in 2019 and 83.3 in 2020, see Table 3. Minimal changes 
in safety climate scores were seen with none being signifi-
cant. Slight decreases in means score were seen in 6 of 19 
items and increases were seen in 9 of 19 items.

Maintenance had the next highest overall scores safety 
climate scores with a total of 77.9 in 2019 and 77.5 in 2020., 
please see Table 4. One item was nearly significant a 0.06 
regarding the statement, uses any available information to 
improve existing safety rules. This time decreased from 4.2 
in 2019 to 4.0 in 2020. Overall 7 of 9 items decreased mini-
mally and 5 of 19 items increase slightly, no changes were 
significant at the 0.05 level.

Operations had the lowest overall mean scores in both 
2019 and 2020 with totals of 75.2 and 76.5, respectively, for 
a 10% overall increase. We did see significant changes in two 
variables, see Table 5. The first statement pertained to topic 
management and their response to correcting safety hazards, 

Table 1  Study population 
demographics and work 
characteristics

Variable Characteristics Frequency (n) 
(2019)

Percent (2019) Frequency (n) 
(2020)

Percent (2020)

Division Operation 178 61.2% 156 67.2%
Maintenance 93 32.0% 61 26.3%
Administration 20 6.9% 15 6.5%

Gender Male 263 96.0% 292 96.0%
Female 11 4.0% 12 3.9%

Race Asian 0 0.0% 0 0.0%
Black 0 0.0% 1 0.0%
Caucasian 308 92.8% 335 94.9%
Latino 3 0.9% 3 0.9%
Pacific Islander 1 0.3% 1 0.3%
Native American 5 1.5% 3 0.9%
Mixed Race 14 4.2% 9 2.6%
Other 1 0.3% 1 0.3%

Age
(y)

18 – 25 14 4.1% 11 3.1%
26- 35 90 26.4% 93 26.1%
36 – 45 66 19.4% 76 21.3%
46 – 55 107 31.4% 106 29.7%
56 – 65 59 17.3% 62 17.4%
More than 65 5 1.5% 8 2.2%

Time worked
(y)

Less than 5 102 29.8% 114 32.0%
5 – 10 99 28.9% 99 27.8%
11 – 15 55 16.1% 37 10.4%
16 – 20 54 15.8% 72 20.2%
21 – 25 7 2.0% 10 2.8%
26 – 30 17 5.0% 9 2.5%
31 – 35 8 2.3% 11 3.1%
36 – 40 0 0.0% 4 1.1%
41 – 45 0 0.0% 0 0.0%
More than 45 0 0.0% 0 0.0%
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even if it was costly. The mean score was 3.7 in 2019 with 
a 10% increase in 2020 to 3.9. The second significant vari-
able pertained to supervisor frequently checking to see if 
employees were are all obeying the safety rules. In 2019, the 
mean scores for this statement was 3.8 with a 10% increase 
to 4.0 in 2020, see Table 5. Increases were seen in 10 of the 
19 variables. Another statement pertaining to the supervisor, 
reminds workers who need reminders to work safely, was 
nearly significant with a p-value 0.08. The 2019 mean score 
was 3.8 and increased to 4.0 in 2020.

3.2  Comparing Safety Climate Score Between 2019 
and 2020

Figure 1 shows interval plots comparing all the overall com-
pany mean score and the three divisions’ mean scores in 
2019 and 2020 with 95% confidence intervals. The over-
all company’s mean score increased from 4.02 in 2019 to 
4.03 in 2020. The company’s mean score increased on 10 
out of the 19 statements in the survey. The Mann–Whit-
ney statistical test found no statistically significant changes 
(p-value = 0.616) from 2019 to 2020 in the company’s over-
all mean score. Nine of 19 statements from the 2019 survey 
had a mean score greater than 4.0, while 11 of 19 statements 
on the 2020 survey registered a mean score greater than 4.0.

Administration had the highest score mean score (4.39), 
followed by maintenance (4.09), and then operations (3.96). 

These mean scores showed statistically significant differ-
ences (p-value = 0.007). Comparing administration to opera-
tions found statistically significant differences on 10 of the 
19 statements. Comparing maintenance to operations found 
statistically significant differences on five of the 19 state-
ments. Administration had a higher mean score than main-
tenance and operations on 18 of the 19 statements in the 
2019 survey.

Figure 1 is an interval plot comparing the overall com-
pany climate score and all three divisions’ mean scores in 
2019 to 2020 with a 95% confidence interval.

Administration had the highest score mean score (4.40), 
followed by maintenance (4.08), and then operations (3.98). 
These scores showed statistically significant differences 
when comparing each division (p-value = 0.041). When 
comparing administration to operations we found statisti-
cally significant differences on 8 of the 19 statements. When 
comparing maintenance to operations we did not find statis-
tically significant differences on any of the 19 statements. 
Administration had a higher mean score than maintenance 
and operations on all 19 statements in the 2020 survey.

3.3  FSL Training

The FSL training sessions were conducted one to two 
months after the 2019 safety climate survey. A total of 
eight training sessions were completed with 81 employees 

Table 2  Comparison of safety climate scores for the company from 2019 to 2020

Question/Variable 2019 Mean (SD) 2020 Mean (SD) Difference 
in Means 
(p-Value)

1. Tries to continually improve safety levels in each department 4.2 (0.87) 4.2 (0.82) 0.85
2. Quickly corrects any safety hazard (even if it’s costly) 3.9 (0.10) 3.9 (0.89) 0.72
3. Requires each manager to help improve safety in his/her department 4.1 (0.89) 4.0 (0.84) 0.16
4. Uses any available information to improve existing safety rules 4.2 (0.80) 4.1 (0.79) 0.06
5. Listens carefully to workers’ ideas about improving safety 3.9 (1.05) 3.8 (0.98) 0.22
6. Considers safety when setting production speed and schedules 3.8 (1.11) 3.9 (0.95) 0.17
7. Provides workers with a lot of information on safety issues 4.1 (0.90) 4.1 (0.83) 0.25
8. Gives safety personnel the power they need to do their job 4.3 (0.86) 4.2 (0.81) 0.38
9. Frequently checks to see if we are all obeying the safety rules 3.9 (1.07) 4.0 (0.93) 0.34
10. Discusses how to improve safety with us 4.1 (0.96) 4.1 (0.91) 0.27
11. Uses explanations (not just compliance) to get us to act safely 4.0 (0.98) 4.0 (0.88) 0.60
12. Emphasizes safety procedures when we are working under pressure 4.0 (0.98) 4.0 (0.90) 0.53
13. Frequently tells us about the hazards in our work 4.0 (1.01) 4.0 (0.94) 0.81
14. Reminds workers who need reminders to work safely 3.9 (1.11) 4.0 (0.97) 0.48
15. Makes sure we follow all the safety rules (not just the most important ones) 4.1 (0.99) 4.1 (0.83) 0.53
16. Insists that we obey safety rules when fixing equipment or machines 4.2 (0.91) 4.1 (0.89) 0.55
17. Is strict about safety at the end of the shift, when we want to go home 4.0 (1.02) 4.0 (0.87) 0.66
18. Spends time helping us to see problems before they arise 3.8 (1.12) 3.9 (0.98) 0.65
19. Frequently talks about safety issues throughout the work week 4.1 (1.02) 4.0 (0.97) 0.140
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who had middle to upper management responsibilities 
over an eight week period. Table 6 presents the pre and 
posttraining results of those employees who completed 
the FSL Training. The posttraining median score revealed 
statistically significant improvement compared to the pre-
training median score. All 23 questions had statistically 

significant median score improvements when compar-
ing pre and posttraining results. The pre-training assess-
ment found nearly 90% (88.9%) of employee responses 
were positive. In the posttraining assessment this number 
increased to just over 98% (98.1%) of employee responses 
being positive.

Table 3  Comparing safety climate scores for administration from 2019 to 2020

Question/Variable 2019
Mean (SD) 

2020
Mean (SD)

Difference between Means (p-Value)

1. Tries to continually improve 
safety levels in each depart-
ment

4.6 (0.50) 4.6 (0.63) 0.83

2. Quickly corrects any safety 
hazard (even if it’s costly)

4.5 (0.69) 4.1 (0.64) 0.09

3. Requires each manager to 
help improve safety in his/her 
department

4.7 (0.47) 4.2 (0.86) 0.07

4. Uses any available informa-
tion to improve existing safety 
rules

4.6 (0.67) 4.1 (0.64) 0.05

5. Listens carefully to workers’ 
ideas about improving safety

4.3 (0.80) 3.9 (0.80) 0.18

6. Considers safety when setting 
production speed and schedules

4.3 (0.87) 4.1 (0.61) 0.22

7. Provides workers with a lot of 
information on safety issues

4.5 (0.83) 4.4 (0.74) 0.72

8. Gives safety personnel the 
power they need to do their job

4.7 (0.66) 4.8 (0.56) 0.63

9. Frequently checks to see if we 
are all obeying the safety rules

4.3 (0.81) 4.4 (0.76) 0.56

10. Discusses how to improve 
safety with us

4.3 (0.89) 4.6 (0.65) 0.45

11. Uses explanations (not just 
compliance) to get us to act 
safely

4.5 (0.77) 4.2 (0.70) 0.24

12. Emphasizes safety proce-
dures when we are working 
under pressure

4.3 (1.00) 4.6 (0.63) 0.30

13. Frequently tells us about the 
hazards in our work

4.0 (0.94) 4.4 (0.63) 0.31

14. Reminds workers who need 
reminders to work safely

4.2 (1.12) 4.5 (0.65) 0.51

15. Makes sure we follow all the 
safety rules (not just the most 
important ones)

4.4 (0.83) 4.6 (0.50) 0.45

16. Insists that we obey safety 
rules when fixing equipment or 
machines

4.5 (0.77) 4.5 (0.65) 0.93

17. Is strict about safety at the 
end of the shift, when we want 
to go home

4.1 (1.15) 4.4 (0.66) 0.53

18. Spends time helping us to see 
problems before they arise

4.1 (0.88) 4.1 (0.86) 0.92

19. Frequently talks about safety 
issues throughout the work 
week

4.4 (0.76) 4.6 (0.65) 0.46
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Table 4  Comparing safety climate scores for maintenance from 2019 to 2020

Question/Variable 2019 Mean (SD) 2020 Mean (SD) Difference 
between Means 
(p-Value)

1. Tries to continually improve safety levels in each department 4.2 (0.86) 4.0 (0.89) 0.13
2. Quickly corrects any safety hazard (even if it’s costly) 4.1 (0.87) 4.0 (0.88) 0.64
3. Requires each manager to help improve safety in his/her department 4.2 (0.95) 4.1 (0.79) 0.34
4. Uses any available information to improve existing safety rules 4.2 (0.84) 4.0 (0.77) 0.06
5. Listens carefully to workers’ ideas about improving safety 4.0 (0.97) 3.9 (0.95) 0.17
6. Considers safety when setting production speed and schedules 3.7 (1.16) 3.9 (1.03) 0.39
7. Provides workers with a lot of information on safety issues 4.1 (0.97) 4.1 (0.73) 0.81
8. Gives safety personnel the power they need to do their job 4.3 (0.89) 4.3 (0.69) 0.69
9. Frequently checks to see if we are all obeying the safety rules 4.1 (1.04) 4.2 (0.77) 0.74
10. Discusses how to improve safety with us 4.2 (1.01) 4.1 (0.89) 0.31
11. Uses explanations (not just compliance) to get us to act safely 4.0 (1.04) 4.0 (0.84) 0.73
12. Emphasizes safety procedures when we are working under pressure 4.0 (1.09) 4.1 (0.79) 0.84
13. Frequently tells us about the hazards in our work 4.1 (1.06) 4.1 (0.95) 0.86
14. Reminds workers who need reminders to work safely 4.1 (1.02) 4.2 (0.90) 0.90
15. Makes sure we follow all the safety rules (not just the most important ones) 4.2 (0.96) 4.2 (0.73) 0.34
16. Insists that we obey safety rules when fixing equipment or machines 4.3 (0.97) 4.3 (0.79) 0.43
17. Is strict about safety at the end of the shift, when we want to go home 4.0 (1.06) 4.1 (0.78) 0.96
18. Spends time helping us to see problems before they arise 4.0 (1.16) 4.0 (0.93) 0.51
19. Frequently talks about safety issues throughout the work week 4.1 (1.06) 4.0 (1.01) 0.47

Table 5  Comparing safety climate scores for operations from 2019 to 2020

Question/Variable 2019
Mean (SD)

2020 Mean (SD) Difference 
between 
Means
(p-Value)

1. Tries to continually improve safety levels in each department 4.1 (0.87) 4.2 (0.82) 0.31
2. Quickly corrects any safety hazard (even if it’s costly) 3.7 (1.01) 3.9 (0.89)  < 0.01
3. Requires each manager to help improve safety in his/her department 4.0 (0.89) 4.0 (0.85) 0.84
4. Uses any available information to improve existing safety rules 4.1 (0.77) 4.1 (0.79) 0.50
5. Listens carefully to workers’ ideas about improving safety 3.7 (1.06) 3.8 (0.98) 0.60
6. Considers safety when setting production speed and schedules 3.8 (1.07) 3.9 (0.95) 0.25
7. Provides workers with a lot of information on safety issues 4.1 (0.89) 4.1 (0.83) 0.64
8. Gives safety personnel the power they need to do their job 4.2 (0.84) 4.2 (0.82) 0.73
9. Frequently checks to see if we are all obeying the safety rules 3.8 (1.06) 4.0 (0.93)  < 0.01
10. Discusses how to improve safety with us 4.1 (0.89) 4.1 (0.91) 0.64
11. Uses explanations (not just compliance) to get us to act safely 4.0 (0.96) 4.0 (0.88) 0.89
12. Emphasizes safety procedures when we are working under pressure 3.9 (0.90) 4.0 (0.90) 0.14
13. Frequently tells us about the hazards in our work 4.0 (0.94) 4.0 0.95) 0.76
14. Reminds workers who need reminders to work safely 3.8 (1.11) 4.0 (0.97) 0.08
15. Makes sure we follow all the safety rules (not just the most important ones) 4.0 (1.00) 4.1 (0.83) 0.53
16. Insists that we obey safety rules when fixing equipment or machines 4.1 (0.91) 4.1 (0.89) 0.45
17. Is strict about safety at the end of the shift, when we want to go home 3.9 (0.96) 4.0 (0.87) 0.60
18. Spends time helping us to see problems before they arise 3.8 (1.07) 3.9 (0.98) 0.55
19. Frequently talks about safety issues throughout the work week 4.1 (0.98) 4.0 (0.97) 0.25
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4  Discussion

The purpose of this study was to investigate and evalu-
ate safety climate at a Montana metal mining company 
and assist the company with an intervention to improve 
its safety climate. The population characteristics of those 
surveyed were similar to national data reported by the 

U.S. Bureau of Labor Statistics [4]. The BLS reported 
nearly 90% of US miners identified as white males [4]. 
The demographics section of the survey found 96% of 
the population at this mine identified as being male and 
92.8% identified as white. The BLS reported the com-
bined industry sectors (mining, quarrying, and oil and gas 
extraction) had a population distribution of 87.3% white 
and 86.2% male [4]. Researchers were very successful in 

Fig. 1  Comparison of Means Scores from 2019 to 2020 for Company, Operations, and Maintenance

Table 6  Pre vs. post training assessment scores

Pre Post

Question/Variable Mean SD Median Mean SD Median P-Value
1. Lead by example 4.6 0.85 5 4.9 0.30 5  < 0.01
2. Engage my team members in safety 4.5 0.97 5 4.9 0.37 5  < 0.01
3. Actively listen when team members speak to me 4.5 0.87 5 4.9 0.35 5  < 0.01
4. Practice 3-way communication 3.8 1.07 4 4.7 0.67 5  < 0.01
5. Develop my team members through teaching, coaching, and providing feedback 4.3 0.88 5 4.8 0.51 5  < 0.01
6. Recognize team members for a job well done 4.4 0.98 5 4.9 0.24 5  < 0.01
7. Establish safety as a core value of my team 4.5 0.77 5 5.0 0.24 5  < 0.01
8. Maintain a positive attitude about safety 4.7 0.65 5 4.9 0.30 5  < 0.01
9. Set high safety expectations for team members 4.5 0.69 5 4.9 0.35 5  < 0.01
10. Follow safe work procedures and practices 4.7 0.62 5 5.0 0.27 5  < 0.01
11. Communicate with my team that everyone owns safety 4.5 0.79 5 4.9 0.38 5  < 0.01
12. Engage team members in daily safety meetings 4.0 1.02 4 4.7 0.63 5  < 0.01
13. Request input from team members about safety 4.3 0.82 4 4.9 0.40 5  < 0.01
14. Encourage team members to report safety issues such as hazards, safety concerns, 

near misses
4.6 0.69 5 4.9 0.30 5  < 0.01

15. Treat team members with respect when communicating with them 4.7 0.64 5 4.9 0.38 5  < 0.01
16. Actively listen to team members when they speak to me 4.6 0.72 5 4.9 0.39 5  < 0.01
17. Practice 3-way communication with team members to ensure my directions are 

understood
3.9 0.93 4 4.8 0.60 5  < 0.01

18. Teach and coach team members in a respectful manner 4.6 0.65 5 4.9 0.37 5  < 0.01
19. Focus on the problem rather than judging the person when I give feedback 4.3 0.73 4 4.8 0.58 5  < 0.01
20. Make sure team members know how to do a task before they actually do it 4.4 0.81 5 4.9 0.42 5  < 0.01
21. Say “good job” or “thank you” to team members who go above and beyond to create 

a safe jobsite
4.6 0.78 5 4.9 0.30 5  < 0.01

22. Use positive recognition of team members to encourage jobsite safety 4.5 0.72 5 4.9 0.36 5  < 0.01
23. Encourage safe work practices by praising team members who do more than the 

minimum for safety
4.5 0.72 5 4.9 0.41 5  < 0.01
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data collection; both 2019 and 2020 safety climate surveys 
achieved a response rate greater than 95%. This investiga-
tion was able to achieve the three study aims: (1) Measure 
and evaluate potential differences in safety climate scores 
between the major divisions of the company; (2) Meas-
ure and evaluate middle and upper-management worker’s 
understanding of FSL skills pre and posttraining; and, (3) 
Measure and evaluate safety climate scores comparing pre 
to postintervention.

Investigators rejected null hypothesis (1) and deter-
mined that statistically significant differences in mean 
safety climate scores existed between the three major divi-
sions. Statistically significant differences were found when 
comparing the overall mean scores of all three divisions 
in both 2019 (p-value = 0.041) and 2020 (p-value = 0.041). 
Statistically significant differences in specific safety cli-
mate scores between operations maintenance and admin-
istration were found in many areas. These results were 
consistent with prior research that found group-level vari-
ation in safety climate within a single organization [36]. 
On most items, operations had the lowest mean score and 
administration had the highest mean scores. Administra-
tion had higher mean scores than operations and mainte-
nance on 18 of 19 items in 2019 and 19 of 19 statements 
in 2020. These differences might be partially explained 
by the fact that operations and maintenance workers face 
significantly more hazardous working conditions than 
administrative personnel.

Some of the most common hazards in mining include 
rock fall, mobile equipment accidents, explosions, falls from 
height, and crystalline silica exposure [1]. Company admin-
istrative personnel routinely work at a desk or meeting room 
for the majority of their shift. They generally face fewer 
hazards and risks compared to maintenance and operations 
workers. Another research team concluded that higher levels 
of hazards in mining are a predictor for poor levels of safety 
and low safety climate [37]. We believe that this may partly 
explain the differences in scores seen our study between 
administration compared to the other two divisions that face 
more daily hazards in the course of their usual work.

A research team investigated a nuclear facility where 
they found administrative personnel’s mean safety climate 
score was 10% higher than workforce/craft workers [38]. 
Results found in this study were similar, with administra-
tion having a mean score 10.2% higher than operations and 
7.1% higher than maintenance in 2020. When a worker from 
either group is asked to increase speed of work, it will likely 
lead to quicker fatigue and therefore increase the risk of 
making a mistake [39]. These factors elevate the likelihood 
the employee could suffer an injury or damage equipment 
[40]. Administration personnel do not face the same level of 
risk as operations and maintenance personnel when they are 
asked to increase work speed.

Operations and maintenance workers face similar haz-
ards on a consistent basis while working at the mine site. 
This could explain why operations and maintenance scores 
for both 2019 and 2020 were more similar than administra-
tions’ scores. Though these divisions were more comparable 
than administration, maintenance had a significantly higher 
median score than operations in 2019 (p-value = 0.07). 
Maintenance also scored higher on 16 of 19 items in 2019 
and 2020. A possible explanation for the differences found 
between operations and maintenance is the amount of inter-
action between employees and their supervisors/foremen 
within each group. Maintenance workers tend to have more 
face-to-face interaction with direct supervisors/foreman 
than operations workers due to simple geographical work 
area differences. The work area for maintenance workers 
is more of a team environment with each crew being lim-
ited to three or fewer buildings. Operations personnel on the 
other hand are located throughout the entire mine site, for 
example a worker may be isolated to a haul truck for their 
entire shift moving ore from excavation locations to dump 
locations. These types of jobs limit communication between 
workers and supervisor/foremen to primarily mobile radio 
use. Looking at some of the safety climate items with larger 
differences in mean scores between operations and main-
tenance, it is noted that most are linked to communication 
with supervisors/foreman. Communication is the key to an 
effective safety climate [40]. Being limited to mobile radio 
communication as the primary source of interaction between 
foremen/supervisors and workers could negatively impact 
the relationship potential. Another investigator found that 
face-to-face communication most effective in building inter-
personal relationships between employees and managers 
when comparing it to computer-mediated communication 
[41].

Variability exists in the work schedules of the company’s 
three major divisions. Operations workers work 12-h shifts, 
with one of four crews working onsite at all times, and all 
crews rotating between day and night shift. Maintenance 
workers are scheduled from 7 A.M. to 3:30 P.M. Monday 
through Friday, and they are on-call at all times in the event 
a pivotal piece of equipment breaks down. Administration 
workers generally work 7 A.M. to 3:30 P.M. A research 
team found that night shift workers perceived a higher level 
of injury risk compared to day shift workers [42]. Half of 
operations worker’s shifts are night shifts, which may have 
negatively affected their safety climate scores.

Investigators rejected the null hypothesis (2) and found 
statistically significant differences when comparing pre 
vs. posttraining FSL assessment scores. All 23 items from 
the survey had statistically significant improvements. The 
authors believe that that the positive increase in scores rep-
resents a level of effectiveness of the training. Research have 
found similar evidence that the FSL training can, at least 
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in the short-term, improve FSL assessment scores in con-
struction frontline leaders [32]. Their results were similar to 
the ones found in this study. They also acknowledged that 
further research is necessary to determine if these results 
lead to long-term improvements [32]. The company plans 
on continuing to focus on safety training in the future as the 
major strategy to improve their safety climate.

Recently, a research team that investigated numerous min-
ing operations found that improving training, communica-
tion, and follow-up after training should be considered high-
est priority rather than the volume of training for improving 
safety climate [43]. At the mine, work teams continued to 
meet daily at the beginning of each shift and practiced FSL 
skills however, when COVID 19 restrictions were imple-
mented group leaders experienced difficulty maintaining 
effective safety group and individual practices. The short 
video training messages produced by CPWR for the five 
leadership skills were evaluated by senior management. 
They did not feel that the content within the messaging 
would be effective and opted to not use them. Formal follow-
up training did occur with monthly messaging to reinforce 
FSL skills and practices. The next MSHA mandated annual 
refresher training in 2020 included additional reinforcement 
of FSL practices in combination with the second safety cli-
mate survey. At the sessions employees in small groups 
received eight hours of training that included one full hour of 
FSL refresher training by the research team leader via video.

Researchers also found, in general that the mining indus-
try often lacked “soft skills” training such as sustaining com-
munication and leadership [43]. The FSL training targets 
these “soft skills” and researchers in this study found a high 
level of engagement in the miners who took the class. This 
high level of engagement was reflected by the pre vs. post 
training assessment scores. Attendees provided good inter-
action and understood the importance of soft skills in effec-
tive safety related communication. There was discussion 
about the barriers and ideas to overcome them. For exam-
ple, just making sure that employees were paying attention 
and understood the safe work practice could be confirmed 
by practicing three-way communication. A research team 
performed a comprehensive literature review on training 
effectiveness and concluded that further research on high 
quality training effectiveness was needed [44]. This study 
demonstrates that FSL training has the potential to increase 
miners with management responsibilities’ knowledge of 
safety leadership skills. We recommend that the company 
continue to support the FSL practices and believe that over 
time safety climate scores will improve.

Posttraining scores suggested that these managers 
enhanced their safety leadership skills and that they could 
use them to improve communication with the employees 
they oversee. Prior research has found frontline leaders who 
display a “caring” dimension are particularly effective in 

safety leadership [45]. The FSL training stresses the impor-
tance of actively listening, engaging, empowering, and com-
municating with all members of their workforce. When these 
skills are put to use, it convey a message to workers they 
are valued members of a team. The authors believe that if 
managers utilized the skills learned from FSL training they 
could become better safety leaders and therefore improve 
the company’s safety climate. At the company, safety train-
ing conveys the message that everyone is a safety leader. 
Given that the company had a high level of safety climate 
prior to the onset of the study, it will be a challenge to move 
the climate scores to significantly higher levels. Improving 
safety climate takes time, determination, stamina, leadership 
support, commitment, reinforcement, and long-term focus 
[46]. The company has a stellar record with more than ten 
years without a lost time injury and has worked hard to build 
a positive safety climate. Senior management and front-line 
supervisors felt that the FSL training was right for their com-
pany for many reasons.

Safety is a core value at the company. Management buy-in 
and support for safety have been identified as best-in-class 
features of good companies [47]. Commitment to safety is 
embedded in the organization and its structure from workers 
and front-line supervisors to top management, they have a 
strong safety climate and only wish to get better. Organiza-
tions that demonstrate this kind of commitment and seize the 
opportunity to reinforce safety at every turn are poised for 
continuous improvement [47]. The FSL was and is a good fit 
approach for improving safety climate for this organization. 
Given the level of commitment, positive FSL implementa-
tion, and reinforcement, authors believe that over time safety 
climate measures will improve as seen by other companies 
who demonstrated similar strategies [33, 48].

The FSL program has been found to be effective in con-
struction for improving safety leadership skills [48]. Key to 
the success of FSL is the effective training, not only because 
of the knowledge and skills learned but, because the program 
increases motivation and self-efficacy of those trained [48]. 
The FSL program had significant promise to impact safety 
in construction and was adopted by the Occupational Safety 
and Health Administration (OSHA) and designed into a 30-h 
stand-alone course. As of 2019, more than 60,000 leaders 
have been trained in the FSL [28]. This study is the first to 
our knowledge of the FSL being used in mining. The FSL 
program was designed to be adapted to most industries and 
was a good fit for mining and the company studied [29].

Investigators failed to reject the null hypothesis (3) that 
no statistically significant changes would occur between the 
pre and post-training safety climate measurements. Investi-
gators did see an increase from 76.35 pre-training to 76.49 
posttraining out of a possible 95. The mean scores were 4.02 
for 2019 and 4.03 for 2020. This increase was not found to 
be statistically significant (p-value = 0.616). Investigators 
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also observed an increase in positive responses with 74.8% 
of total responses being positive in 2019 compared to 75.8% 
in 2020, a negligible increase of 1%.

Researchers in Ghana used surveys to assess the maturity 
of safety climate in a large gold mine operation with 9,767 
employees located at four sites. Investigators administered 
1,040 surveys across the four sites and received 828 back 
for an 80% response rate. Researchers found an overall cli-
mate score of 3.42 from a possible 5.0 with a 68% positive 
response. Significant differences were found between vari-
ous mine locations [26]. They found a higher safety climate 
maturity was correlated with lower incidence rate among 
the four mines [26]. The authors believe the high baseline 
measurement (4.02) correlates well with the fact the mine 
surveyed in this study had gone over 11 years without a lost 
time injury as of February 2021. This extraordinary achieve-
ment speaks to the high level of safety management in place 
at the mine. Mine operators in this study stated that they 
go above and beyond annual refresher training required by 
the MSHA. This includes mandatory daily toolbox talks, 
monthly FSL reminders, and various annual trainings 
depending on the employee’s job and responsibilities, such 
as first aid, trench safety, fall protection, and lockout tagout. 
Research supports the assertion that all mine operators 
should implement safety training beyond what is required 
by law [43]. The high initial state of the company’s safety 
climate makes it more difficult to increase the company’s 
safety climate.

The FSL training assessment demonstrated significant 
improvements on all 23 items when comparing the pre vs. 
posttraining results, this improvement did not translate to 
improved posttraining safety climate scores over the period 
of time studied. Investigators replicated and validated the 
Ebbinghaus forgetting curve research that claimed people 
often forget 90% of what they learned within 3–6 days unless 
learning is reinforced with multiple repetitions [49]. This 
research aligns with claims made by other research teams 
who found that reminding employees of training concepts 
and post-training communication may be the key to improv-
ing employees’ safety knowledge [43]. The FSL training has 
been found to be effective on follow-up with supervisors 
4 weeks post intervention [48]. Long-term studies using the 
FSL have not been published thus far but are expected in 
the future.

A limited follow-up plan was used in conjunction with 
the training intervention to consistently reinforce supervi-
sors/managers of FSL training concepts and practices after 
training concluded. By consistently reminding employees of 
the skills they learned in the FSL training, they may be more 
likely to utilize the skills on their jobsites. Experts have rec-
ommended to go beyond the annual refresher to reinforce 
training and safe work practices [43]. These authors rec-
ommend the company continue their strategies and believe 

long-term reinforcement of FSL will lead to a greater adop-
tion of safety leadership skills by both front-line supervi-
sors and workers. Over time, investigators expect measurable 
improvement in safety climate scores at the company as seen 
in other companies with committed, supportive, positive 
leadership for safety [33].

Another possible factor that may have negatively affected 
post-training safety climate scores was the occurrence of 
COVID-19 pandemic during this study. Three-months 
before the posttraining safety climate assessment the World 
Health Organization declared COVID-19 a pandemic [50]. 
The Center for Disease Control and Prevention stated that 
COVID-19 pandemic can cause stress, fear, and anxiety for 
people [51]. They also reported that social distancing pro-
tocols utilized by the mine operators to reduce the spread 
of COVID-19 can make people feel isolated and further 
increase stress and anxiety [51]. Therefore, COVID-19 is 
a variable that could have biased scores toward the null. 
In light of the COVID-19 pandemic occurring prior to and 
throughout the post intervention assessment, the small but 
insignificant increase in safety climate scores is remarkable.

5  Limitations

This study has a number of limitations. The safety climate 
surveys were completed by individuals and may be subject 
to response bias. Self-report surveys are also subject to recall 
bias. Individuals may not have accurately recalled the cir-
cumstances for which they formed their opinions. The com-
pany experienced changes in middle to upper management 
positions between 2019 and 2020 during the study period. 
This could also have led to bias in the results of 2020 either 
toward or away from the null depending on how employ-
ees perceived the new managers views on safety. The newly 
appointed management personnel also did not receive Foun-
dations for Safety Leadership training and therefore were 
not taught the skills to make potential improvements in the 
company’s safety climate. The high level of safety climate 
and safe work practices in place at the mine bias the results 
toward the null. The company may not represent the average 
metal mine in Montana or elsewhere.

6  Conclusions

In this study we found statistically significant differences 
in safety climate between the company’s three major divi-
sions in both 2019 and 2020. We also found statistically 
significant differences in the FSL pre vs. posttraining 
assessment scores indicating the training was effective. 
Despite the positive evaluation findings, we did not see 
a statistically significant increase in the overall company 
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mean safety climate scores when comparing 2019 to 2020. 
The company has all the right pieces in place to succeed at 
raising their safety climate and culture over time.

Leadership is foundational to improving organizational 
climate [33 40 52]. The company practices a transforma-
tional leadership style, which has been found to have a 
strong relationship to safety behaviors and reduced losses 
[28, 53]. Leadership by example, with competency and 
consistency builds positive organizational climate and 
culture [40]. A number of leadership practices have been 
recommended for improving safety climate by experts such 
as practicing consideration for all employee’s contribu-
tions, wellbeing, and status within the company, providing 
clarity of leadership structure, responsibilities, and expec-
tations throughout the organization, representation of per-
sonnel at all levels within the organization, reconciliation 
of conflicting demands within organizational operations, 
tolerance of uncertainty, persuasiveness, tolerance for 
freedom in opinions of followers and differences in per-
spective, role retention for leadership, predictive accuracy, 
acumen, and planning, production emphasis, integration 
and alignment of company policy and roles, transparency, 
and influence of subordinates on superiors [33].

Other experts recommended enhanced omni-directional 
communication that aligns the organization to the vision, 
mission and values of the company and reinforces safe 
work practices [40]. Alignment of production and safety 
goals are key factors that demonstrate company commit-
ment to safe work practices and raise climate and culture 
[40]. Accountability for all employees in relation to com-
pany safety standards, rules and practices, and to lead by 
example is important for enhancing safety climate [40]. 
Creating opportunities for meaningful employee involve-
ment and empowerment builds company culture and safety 
climate [40]. Effective training and education that includes 
adequate intensity, frequency, and duration to bring about 
adoption of safe work practices as normal and usual for all 
duties and tasks. Effective training supports self-efficacy 
and motivation for compliance [48]. Building mutual trust 
between individuals and groups within the organization is 
also important for creating and enhancing positive organi-
zational culture and safety climate [45].

Measuring and monitoring leading indicators for safe 
work is also a pathway to prevention [54]. If the company 
continues to be proactive about identifying gaps in safe 
work practices, responds positively, and reinforces correc-
tion in procedures, tools, and/or conditions, improvement 
in lagging indicators will follow. Companies that main-
tain robust reporting systems for frontline safety needs, 
performance, injury, illness, and near misses may also 
expect to improve safety climate [47]. The company uses 
multiple measures for leading indicators from frequent 

audits, regular employee-management communication 
and exchanges, and annual company climate and safety 
climate surveys.

Strong safety leadership is the best approach to improving 
safety climate within an organization [33]. The next phase 
of this study includes continued discussion with company 
leaders to identify, develop, and implement additional strat-
egies to further improve safety climate followed by future 
reevaluations to assess changes in safety climate scores for 
the company as a whole and by division. In the meantime, 
practices to improve the company’s safety climate continue 
including follow-up reinforcement of the FSL training and 
frequent communication with supervisors and employees to 
remind them of key safety leadership concepts and practices.
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