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Abstract:



Understanding and implementing the results of Safety Climate surveys can assist in decreasing occupational injuries and illnesses. The following article presents findings of a cross-sectional study that assessed the relationship between safety climate perceptions and job position among engineering, procurement, fabrication and construction (EPFC) employees using a 15-item survey. Descriptive statistics (means and frequencies) and an ANACOVA (analysis of covariance) were performed on a saturated model. The study had a 62% response rate. Results indicate a statistically significant in mean safety climate scores between job position among EPFC employees when controlling for years in industry and location type (i.e., construction versus fabrication) [F (9, 603) = 5.28, p < 0.0001, adjusted R-square = 0.07]. Employee perception of safety climate differed based on the employee’s job position (i.e., laborer, foreman, etc.). Project management reported the highest safety climate scores (0.91), followed by supervisors (0.86), technical support employees and foremen (0.84) and laborers (0.81).
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1. Introduction


1.1. Background


Employees in the construction field typically have several employers per year and often experience changes in their work environment as projects progress to completion [1]. The work processes, equipment, tools and materials used on construction projects are more hazardous than other industries [2]. The dynamic nature of construction combined with hazardous work conditions increases the likelihood that a construction employee may experience an occupational injury or illness. Occupational injury and illness prevalence is higher among construction workers than in other industries [3]. In 2015, 985 fatalities were reported in the U.S. construction industry [4].



Historically, research examining numbers of work-related injuries, illnesses and fatalities focused on lagging indicators of safety performance, such as injury or fatality statistics [5,6]. More recently the focus of work-related safety research has shifted from lagging to leading indicators. Leading indicators, which can include workplace conditions, events or measures, are upstream indicators of future incidents. Leading indicators examine procedures, policies and programs at an industrial site [6] that provide insight into the site’s safety climate. Safety climate is a collective employee perception of safety in their work environment. The shift of focus from lagging to leading indicators is due to more awareness of the impact human, managerial and organizational factors have on occupational incidents [5]. Future occupational incidents can be prevented if organizational leadership understands the effect that varying levels of worker safety climate perceptions can have on employee performance.




1.2. Literature Review


Introduced in 1980, safety climate was defined by Zohar [7] as, “molar perceptions that employees share about their work environments.” Zohar [7] initially suggested that dimensions of safety climate included the following: management commitment to safety, safety training emphasis, communication, good housekeeping and environmental control, stability of workforce and safety promotion. Zohar [7] reported a correlation between safety program effectiveness and level of safety climate. Employee’s perceptions of management attitudes about safety and the relevance of production safety processes were the most important dimensions in determining safety climate [7].



Since safety climate was first conceptualized by Zohar [7], numerous studies have attempted to further define safety climate. Each definition includes characterizations of employee perceptions of management, organizational policies, work environments and work practices [8]. Ultimately, safety climate provides a picture of employees’ perception of safety [8,9,10], which depends on personal values and how safety is believed to affect their well-being [9,11]. If an employee’s well-being appears to be affected, the employee may perceive safety as a priority. On the contrary, safety may not be a priority if the employee perceives safety as not affecting their well-being [11].



Safety climate initiates with individual employee perception but is then shared among co-workers through socialization and observation of supervisors [12]. An employee begins to understand safety expectations through interacting with co-workers and understanding workplace safety procedures, practices and events [12]. In other words, an employee internalizes workplace safety norms (i.e., requirements) through socialization [13].



Leadership is considered an antecedent to safety climate [12]. Through supervisory actions and communication, employees begin to form a perception of ‘what is important’ to their work organization. Employees will perceive safety as a priority if supervisors communicate the importance of safety behaviors, practices and procedures.



Safety-related behaviors are influenced by front-line supervisors’ leadership styles [14]. Supervisors with strong safety leadership motivate employees to consider group safety goals as opposed to self-interest [14,15]. Supervisors will also express the importance of safety through serving as active role models for employees [14]. Safety-enhancing behaviors increase when supervisors exhibit safe work behaviors. Employees will perceive safety as unimportant if supervisors exhibit unsafe work behaviors [14].



Safety performance is affected by the value that an individual assigns to his or her workplace safety behavior. Personal value will affect an individual’s safety motivation, which in turn affects safety performance; safety motivation refers to “an individual’s willingness to exert effort to enact safety behaviors and the valence associated with those behaviors” [11]. A positive safety climate perception can induce safety practice and procedure compliance. Individuals working in groups with positive safety climate report increased safety motivation. Increased safety motivation is associated with positive changes in safety citizenship. Work safety is improved when employees perceive safety as being important [11].



Research indicates safety climate perceptions will vary between subcultures existing on a worksite (i.e., laborers have similar safety climate perceptions). Safety climate perception variance among subcultures on a single worksite may be attributed acculturation of employees during apprenticeships and work with previous employers. It is imperative to note the dynamic nature and short tenure of a EPFC job. Individuals from many companies may come together over the course of months to a few years to complete a EPFC project. Varying safety climate perceptions may lead to disparities in communication, safety performance and safety citizenship between subcultures [16].



Studies measuring safety attitudes (i.e., safety climate perceptions) among subcultures have been conducted in the nuclear [16,17,18], hospital [19], road construction [20] and manufacturing [21] settings. Lee [17] reported significant differences in safety climate perceptions between different job positions. Craft, supervisors and frontline managers had more negative attitudes regarding worksite risk than senior managers. Safety professionals reported negative perceptions of safety compared to all other job position types. Harvey and colleagues identified the importance of recognizing varying safety climate perceptions between subcultures; Safety incidents due to increased risk-taking behavior and miscommunication were linked to differing safety attitudes among two subcultures (i.e., management and industrial workers) [18]. Findley et al. [16] report significant differences in safety climate scores between job position types; specifically, foreman had the lowest safety climate perception scores, followed by craft workers, technical support, supervisors, staff and senior managers. Singer et al. [19] noted better safety climate perception among frontline personnel compared to senior management. Positive safety climate perception among frontline personnel predicted decreased patient safety indicator rates.



Noticeably absent from literature are articles addressing safety climate perception differences between subcultures on large construction projects aimed at building energy infrastructure facilities. This cross-sectional study used a survey to capture employee perception of safety climate within the engineering, procurement, fabrication and construction (EPFC) industry. The study objective was to assess the relationship between employee safety climate perception and job position. Job position refers to each employee’s work title (i.e., laborer, foreman, supervisor, technical staff and project management). We hypothesized that employee safety climate perceptions would differ based on job position.





2. Methods


2.1. Instrument


This exploratory cross-sectional study was part of a larger study detailed in Pinion et al. [22]. This study used a 15-item survey to examine employee perception of workplace safety climate. The survey measured safety climate perceptions of participants with 7 questions adapted from Jorgensen and colleagues [23] as shown in Table 1. Wu and colleagues [24] provide guidance on four core dimensions of construction safety climate. Questions four and seven used in the study instrument relate to the core dimension of safety priority. Safety priority refers to employee perception of safety compared to other organizational goals [24]. Questions two and six used in the study instrument pertain to the core dimension of safety supervision, training and communication. Safety supervision, training and communication specifically highlight common indicators of a good safety management system [24]. Questions one and five used in the study instrument pertain to safety rules and procedures. Wu and colleagues define this dimension as relating to: meeting or violating company safety rules; employee perception of company safety procedures; and employee risk-taking behaviors [24]. Question three used in the study instrument pertains to the core dimension of safety involvement, which highlights the importance safety involvement from all employee levels within a company.


Table 1. Safety Climate Survey Questions.





	1. New employees quickly learn that they are expected to follow good safety practices.



	2. Employees are told when they do not follow good safety practices.



	3. Employees and management work together to ensure the safest possible working conditions.



	4. The safety of employees is a big priority with management where you work.



	5. No significant compromises or shortcuts are taken when employee safety is at stake.



	6. Employees feel free to report safety violations where you work.



	7. Safety remains a priority even when the job runs behind schedule.









The reliability and psychometric properties of the survey instrument have not been tested. A piloting of the survey was conducted at a fabrication shop in Texas. Corrections based on the pilot test were made. Study participants could respond to each survey question with the following responses: (a) strongly disagree; (b) disagree; (c) neutral; (d) agree and (e) strongly agree. The survey included the following demographic information: (a) age; (b) sex; (c) education level; (d) region of origin; (e) job position; (f) years worked in construction industry; (g) years worked with company and (h) location. Age was divided age into four categories: (1) ≤24; (2) 25–34; (3) 35–49 and (4) ≥50. Five categories for education were included: (1) some high school; (2) high school or GED diploma; (3) some college; (4) college degree and (5) graduate degree. Job positions are categorized based on the EPFC Company’s hierarchal structure. Five categories were included for job position: (1) laborer/tradesperson; (2) foreman; (3) superintendent/supervisor; (4) technical support/engineering/HSE/quality and (5) construction management/project management. Region of origin options included: (1) Canada; (2) United States; (3) Central America; (4) South America; (5) Africa; (6) Western Europe; (7) Eastern Europe; (8) Asia Pacific and (9) Australia. Options for years worked in the construction industry and years worked with company both included: (1) <1; (2) 1–5; (3) 6–10; (4) 11–15 and (5) ≥16. Location options included fabrication and construction.




2.2. Inclusion and Exclusion Criteria


Inclusion criteria for this study were: (1) employed with the EPFC Company; (2) able to read and comprehend the informed consent form and survey that is written in English; (3) sign an informed consent form; and (4) complete all sections of the survey. Exclusion criteria for this study included: (1) declining to participate in the study (2) declining to sign an informed consent form and (3) unable to read and comprehend the informed consent form and survey which are written in English.




2.3. Recruitment and Consent


EPFC Company employees, from seven sites, meeting the inclusion criteria were invited to participate in this study. The seven sites were located in the following areas: Texas (n = 3), Iowa (n = 1), Alberta (n = 2) and West Virginia (n = 1). The industrial activity of the EPFC sites were as follows: one (1) steel plate fabrication shop, two (2) modular fabrication/construction sites and four (4) active construction sites constructing steel plate containment vessels and pipe racks. The employees were recruited during regularly scheduled company safety meetings. During these meetings, supervisors were asked to not be present as the principal investigator explained the study purpose. Employees were reminded that they had the option of not participating in the study. Individuals opting not to participate were allowed to remain at the meeting, ensuring the anonymity of each participant’s decision. EPFC employees choosing to participate were given an informed consent form to read and sign. The employees were administered the survey in paper format upon completion of the informed consent form.




2.4. Analysis


To assess differences in safety climate scores between job position, a safety climate score (SCS) was calculated for each participant. Participants rated each question listed in Table 1 between 1 and 5. The highest point total resulting in a total of 35 possible points. The safety climate score was a summation of scores assigned to each item, divided by the total points possible, expressed as a percent. Descriptive statistics (means and frequencies) and an ANACOVA (analysis of covariance) were performed on a saturated model. The backwards elimination method was then used to reach the most parsimonious model with an a priori alpha of p < 0.05. In this process, the covariate with the highest p-value is removed from the model. The modified model is then rerun for significance of the covariates. The same elimination method was repeated until the remaining covariates are statistically significant.



The Least Squares Difference (LSD), Tukey’s Studentized Range (HSD) and Scheffe’s Test were simultaneously used with the ANACOVA to better ascertain the differences in pairwise comparisons of the categorical covariate (job position). A power analysis was performed to determine how well the model controlled for type II errors (false negatives). In addition, the model assumptions, including normality of residuals, collinearity and homogeneity of variance, were tested. Power was estimated to be greater than 99%. Bartlett’s test was used to test homogeneity of the variance for the categorical variable (job position). Bartlett’s test can be inaccurate if distribution is non-normal [20].



The initial saturated model was as follows:


Y = β0 + β1(JOB POSITION) + β2(AGE-CATEGORICAL) + β3(GENDER) +

β4 (EDUCATION) + β5 (LOCATION) + β6 (YEARS IN INDUSTRY) +

β7 (YEARS WITH EMPLOYER) + ε








where: Y = Safety Climate Score, JOB POSITION = Job position of Study Participant, AGE-CATEGORICAL = Age of Study Participant, GENDER = Self-identified gender of Study Participant, EDUCATION = Highest level of education completed by Study Participant, LOCATION = Type of work location, YEARS IN INDUSTRY = years working in EPFC industry and YEARS WITH EMPLOYER = Number of years Study Participant worked with EPFC company.



The final model was as follows: Y = β0 + β1 (JOB POSITION) + β2 (YEARS IN INDUSTRY) + β3 (LOCATION) + E. Where: Y = Safety Climate Score, JOB POSITION = Job positon of Study Participant, YEARS IN INDUSTRY = years working in EPFC industry and LOCATION = type of work location.





3. Results


3.1. Response Rate


981 EPFC employees at seven different industrial sites were invited to participate in this original study (Pinion et al., 2017). 613 of the 981 surveys were completed for a response rate of 62%. The completed 613 surveys were included in the analysis for this study.




3.2. Participant Demographics


An overview of participant demographics is provided in Table 2. The participants were predominantly male (n = 578, 95%) and were from the United States (n = 441, 72%) and Canada (n = 132, 22%) and had completed a high school diploma or greater (n = 559, 91%). Only seventeen percent of participants completed a college degree (n = 105). The participant pool was predominantly comprised of laborers or tradespeople (n = 443, 72%). The majority of participants had worked in the construction industry for more than six years (n = 463, 76%). However, the majority of participants had worked for the EPFC company for less than 5 years (n = 446, 73%).


Table 2. Participant Demographics.











	Demographic Category
	n
	Safety Climate Score Mean
	Standard Deviation





	Age
	
	
	



	<24
	67
	0.82
	0.09



	25–34
	180
	0.82
	0.12



	35–49
	225
	0.82
	0.11



	>50
	141
	0.83
	0.13



	Sex
	
	
	



	Male
	578
	0.82
	0.12



	Female
	35
	0.85
	0.09



	Region of Origin
	
	
	



	Canada
	132
	0.81
	0.13



	United States
	441
	0.83
	0.11



	Central America
	13
	0.78
	0.14



	South America
	7
	0.81
	0.05



	Africa
	1
	1.00
	000



	Western Europe
	0
	000
	000



	Eastern Europe
	1
	0.80
	000



	Asian pacific
	17
	0.87
	0.11



	Australia
	1
	0.69
	000



	Mexico
	0
	000
	000



	Education Level
	
	
	



	Some High School
	54
	0.84
	0.09



	High School or Equivalency Diploma
	274
	0.82
	0.11



	Some College
	180
	0.82
	0.12



	College Degree
	97
	0.81
	0.13



	Graduate Degree
	8
	0.90
	0.08



	Job Position
	
	
	



	Laborer
	443
	0.81
	0.12



	Foreman
	70
	0.84
	0.11



	Supervisor
	27
	0.86
	0.08



	Technical Support (Engineers, HSE, Quality)
	60
	0.84
	0.11



	Project Management
	13
	0.91
	0.07



	Years worked in Industry
	
	
	



	<1
	51
	0.84
	0.09



	1–5
	99
	0.85
	0.09



	6–10
	131
	0.81
	0.13



	11–15
	107
	0.81
	0.13



	≥16
	225
	0.83
	0.12



	Years worked for Company
	
	
	



	<1
	255
	0.82
	0.11



	1–5
	191
	0.83
	0.11



	6–10
	77
	0.80
	0.14



	11–15
	31
	0.81
	0.14



	≥16
	59
	0.84
	0.11



	Location Type
	
	
	



	Fabrication
	277
	.80
	0.12



	Construction
	336
	0.84
	0.11










3.3. Overall SCS Perceptions


An unstratified mean score was calculated for the discrete variable. The mean Safety Climate score (SCS) for all participants was 0.82 (SD = 0.12).




3.4. Study Results


As Table 3 illustrates, the final ANACOVA results showed that differences in safety climate mean sores (SCS) were statistically significant between job positions when controlling for years in industry and location, F(9, 603) = 5.28, p < 0.0001. The adjusted R-square was 0.07.


Table 3. ANACOVA Final Model: The Generalized Linear Model (GLM) Procedure.





	Source
	DF
	Sum of Squares
	Mean Square
	F Value
	Pr > F



	Model
	9
	0.61
	0.07
	5.28
	<0.0001



	Error
	603
	7.74
	0.01
	-
	-



	Corrected Total
	612
	08.63
	-
	-
	-



	R-Square
	Coeff Var
	Root MSE
	SCS Mean
	-
	-



	0.07
	13.76
	0.11
	0.82
	-
	-



	Source
	DF
	Type I SS
	Mean Square
	F Value
	Pr > F



	Job position
	4
	0.22
	0.06
	4.32
	0.0019



	Years working in industry
	4
	0.14
	0.04
	2.80
	0.0252



	Location
	1
	0.24
	0.24
	19.06
	<0.0001









Table 4 shows the difference between means and significance of pairwise comparisons for the categorical variable job position. Comparisons that were significant are denoted with asterisks. As Table 4 indicates, difference in mean safety climate scores were significant between laborers and three categories (i.e., project management, supervisors and foremen).


Table 4. t Tests: Least Significant Difference (LSD) for Safety Climate Score (SCS) and job position.





	
Job Position Comparison

	
Difference between Means

	
95% Confidence Limits






	
Project Management—Laborer

	
0.094

	
0.032

	
0.157

	
***




	
Supervisor—Laborer

	
0.045

	
0.001

	
0.089

	
***




	
Foreman—Laborer

	
0.031

	
0.003

	
0.060

	
***








*** Comparisons significant at the 0.05 level.








Table 5 shows the difference between means and significance of pairwise comparisons for the categorical variable “years in industry.” Comparisons that were significant are denoted with asterisks. As Table 5 indicates, difference in mean safety climate scores were significant between employees working 1–5 years in the EPFC industry and two categories (i.e., 6–10 years and 11–15 years).


Table 5. t Tests: Least Significant Difference (LSD) for SCS and years in industry.





	
Years in Industry Comparison

	
Difference between Means

	
95% Confidence Limits






	
1 TO 5—6 TO 10

	
0.035

	
0.005

	
0.064

	
***




	
1 TO 5—11 TO 15

	
0.042

	
0.011

	
0.073

	
***








*** Comparisons significant at the 0.05 level.








Table 6 shows the difference between means and significance of pairwise comparisons for the categorical variable location. Comparisons with unlike letters for t Grouping were significantly different. As Table 6 indicates, difference in mean safety climate scores were significant between fabrication and construction employees. Construction employees had an average safety climate score of 0.84; Fabrication employees had an average safety climate score of 0.80.


Table 6. t Tests: Least Significant Difference (LSD) for SCS and location.





	Alpha
	0.05
	-
	-



	Error Degrees of Freedom
	603
	-
	-



	Error Mean Square
	0.01
	-
	-



	Critical Value of t
	1.96
	-
	-



	Harmonic Mean of Cell Sizes
	304
	-
	-



	t Grouping
	Mean
	N
	Location



	A
	0.84
	336
	Construction



	B
	0.80
	277
	Fabrication







Note: Means with different letter for t Grouping are significantly different.










4. Discussion


4.1. Study Outcomes


The study’s purpose was to examine differences in safety climate scores between job positions among employees working for an EPFC company. The EPFC company fabricated and constructed large energy infrastructure facilities. Differences in safety climate sores (SCS) between job positions was found when controlling for years in industry and location type (i.e., construction versus fabrication sites), F(9, 603) = 5.28, p < 0.0001. Thus, employee safety climate scores differed based on the employee’s job position (i.e., laborer, foreman, etc.). Laborers had lower safety climate scores (0.81) compared to project managers, supervisors and foreman. These findings are supported by Harvey and colleagues [18], Gittleman and colleagues [25] and Findley and colleagues [16]. Harvey et al. [18] and Findley et al. [16] found safety climate perception scores to differ between two distinct subcultures in the nuclear industry. Findley et al. [16] found differences in safety climate based on job position in the nuclear industry. Gittleman and colleagues [25] reported more positive safety climate perceptions compared to workers. Similar to this study, Findley and Colleagues [16] reported higher safety climate perception among senior management compared to all other job position types.



Safety climate perceptions often are not homogenous across an organization [26]. Workplace conditions and work activities impact site safety climate research more than demographic variables. Situational conditions such as job demands and work stressors and work activities would be expected to affect safety climate, because safety climate focuses on employees’ perception of safety procedures, practices and behaviors at their worksite [12]. Important to note, safety climate perception differences between job position types or subcultures can lead to increased personal safety risk, increased safety incidents and inter-organizational conflict [16]. Thus, understanding why safety climate differs between subcultures enhances a safety professional’s ability to craft and implement targeted safety programming (e.g., campaigns, trainings, etc.).



An employee’s safety responsibility and thus safety citizenship expectations are linked to job position. Laborers are often the target of safety training, programs and initiatives. Individuals in leadership positions (e.g., project managers, supervisors and foreman) manage safety programming. Safety experiences would differ based on job position, thus causing varying perceptions of safety climate. Literature indicates more positive safety climate perceptions among individuals in leadership positions [26,27], which was supported by this study. Employees in supervisor roles are expected to serve as safety role models and are often tasked with administering safety programs and encouraging safety citizenship among their direct reports. Intuitively, it is expected that individuals implementing or managing safety programming would have more positive safety climate, as poor safety climate would be a reflection on their own abilities to keep their direct reports safe.



Safety climate score means differed in the EPFC Company by location type (i.e., fabrication or construction). Employees selecting construction as location type had higher safety climate scores. Fabrication employees work in a less dynamic environment; with many employees performing the same job tasks each day using the same materials and equipment. Construction employees work in a dynamic setting, often experiencing changes of work environment, equipment, materials and management [3]. The difference in safety climate scores between fabrication and construction employees in the EPFC Company may reflect variances in implementing the company’s workplace safety procedures and programs. Thus, the safety leadership style may differ between fabrication and construction sites leading to different safety socialization experiences.



A significant difference in mean safety climate scores was found between employees working 1–5 years in the EPFC industry and two categories (i.e., 6–10 years and 11–15 years). Research indicates demographic variables such as gender, age, education level, work experience in the industry do not influence participant’s perceptions of safety climate [28]. Further, Choudhry and colleagues [29] suggest workers with more experience will have a more favorable outlook on safety comparatively to employees with shorter tenure. The data from this study suggests employees with five or less years of work experience in the construction industry will have higher safety climate scores. Choudhry et al. [29] notes differences in safety perceptions based on years worked in the construction industry may be related to the value of family. Employees having worked longer in the construction industry are more likely to have families for whom they need to provide and thus feel the need to protect themselves from injury or fatalities



Safety Climate Results and Leadership


Management can impact safety climate perceptions through leadership style. In fact, Yule [8] identified management and leadership style as important factors in evaluating site safety climate. Employees observe supervisors’ attitudes and behaviors toward safety, production and other organizational issues; these observations help form each employee’s perception of safety’s importance within the organization [5]. Three questions (4, 5 and 7) in the study survey specifically reviewed employee perceptions of supervisors’ attitudes and beliefs toward production and other organizational issues as they pertained to safety. Participants overwhelmingly agreed or strongly agreed that: employee safety is a big priority with management within their organization; no significant compromises or shortcuts are taken when employee safety is at stake; and safety remains a priority even when the job runs behind schedule.



The majority of respondents (%) agreed or strongly agreed that new employees quickly learned that they were expected to follow good safety practices. New employees understanding expectations can be attributed to peer socialization and positive role modeling by supervisors. Supervisory role modeling is one of four transformational leadership practices. The remaining three are: inspiring employees to commit to a common goal, understanding the individual needs of each employee and intellectually engaging employees in a desired process [14]. In fact, safety enhancing behaviors increase when supervisors exhibit safe work behaviors (i.e., model desired safety behaviors) [14]. Employees will perceive safety as unimportant if supervisors constantly exhibit unsafe work behaviors [14].



With the exception of approximately ten percent of respondents, the majority of EPFC employees agreed or strongly agreed that employees are told when they do not follow good safety practices. Participants also stated that employees and management within their organization work together to ensure the safest possible working conditions. The survey questions highlight aspects of communication and collaboration. Transformational leadership involves a leader setting goals and working with employees and encouraging employee performance. Feedback to employees occurs based on supervisor observations of the employee’s performance. The feedback is meant to promote both individual and organizational change. Feedback is meant to either improve or sustain employee performance [14]. In organizations with positive safety climates, supervisors work closely with employees to set goals and encourage open dialogue regarding safety to ensure adequate communication of priority safety information. Encouraging open safety dialogue empowers employees, which is evident from participant responses to question six of the study survey. The majority of participants agreed or strongly agreed that employees within their organization feel free to report safety violations.





4.2. Limitations


The authors used a self-reporting survey tool to measure safety climate. This study was also limited by the cross-sectional approach of survey administration, with administration occurring one time per site. The authors recommend that future studies administer the survey multiple times at each site for safety climate score comparisons. It should be noted that self-reporting survey tools can be useful in ascertaining workplace safety climate and employees’ perception of management commitment to safety. The study was only administered within one company; thus, organizational issues affecting safety climate perceptions could alter safety climate scores.




4.3. Strengths


The author’s findings regarding the relationship between job position and safety climate perception are consistent with existing studies but add to the literature as prior studies were not conducted in EPFC companies that build large energy infrastructure facilities. One study [25] did have similar findings to this study but was limited in scope, as only one study site was used. Thus, this study strengthens literature focusing on the relationship between safety climate perceptions and job position in the EPFC industry. Tailoring safety programming by job position or worksite subcultures is supported by this study. Varying layers of an organization should be targeted differently for safety programming and campaigns aimed at preventing occupational injuries and illnesses.





5. Conclusions


The study findings highlight the importance of job position in both safety climate perception and safety programming in the construction of large energy infrastructure facilities. Laborers will have different safety climate perceptions than individuals in leadership roles (e.g., project manager, supervisors and foremen). Thus, safety professionals should design safety programming that targets each employee based on their role in the organization. Project managers, supervisors and foremen should be targeted for their role in socializing new employees in a company’s safety culture. These individuals should be knowledgeable of company safety policies and procedures and should work to ensure their direct reports are in conformance.



The significant difference of mean safety climate scores between employees working 1–5 years and two categories (i.e., 6–10 years and 11–15 years) was not expected per literature. Further, employees with less than 5 years of industry experience had higher scores than those with greater than 6 years of experience. This finding could suggest that seasoned construction employees be targeted by safety programming to ensure ongoing safety participation and engagement, to minimize the risk of employee complacency.
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