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Aim. The paper outlines a multidimensional approach to understanding and assessing the influence of safety leader supervision styles in eliciting open safety communication in the working teams operating in high-risk industries, like chemical operators, off-shore oil, gas industry, where the complexity of the production processes and high operational risks require continuous and differentiated communication.
This study advances existing research in the chemical industry by moving beyond a unitary conceptualization of safety supervision and communication: instead, it examines distinct supervisory styles (safety-empowering vs. safety-monitoring) and multiple forms of safety communication (promotive, preventive, proscriptive voice).
Methods. A survey research was conducted in a large chemical manufacturing facility in Eastern Europe, specialized in fibre production and employing approximately one thousand workers.
Results. Statistical analyses supported an eight-factor measurement model and showed that safety-empowering supervision influences promotive and preventive voice through safety motivation, whereas safety-monitoring supervision predicts proscriptive voice via safety knowledge.
Conclusions. The findings offer actionable implications for the management of safe operations in the chemical industry: aligning supervisory styles with specific communicative goals can strengthen workers’ participation in safety, enhancing organizational risk prevention and the improvement of safety management practices.

Introduction: safety voice and accidents prevention in process safety management
Employee voice refers to open communication aimed at improving working conditions by identifying issues and opportunities through formal and informal channels (Morrison, 2014). In workplace safety, safety voice is a proactive behavior reporting risks to those who can intervene, helping prevent future injuries and accidents (Bazzoli et al., 2025). Its importance has grown due to the high incidence of serious workplace accidents (Christian et al., 2009). Research shows that organizations can enhance individual and team safety performance by supporting employees’ reporting and improvement initiatives (Curcuruto et al., 2016). Beyond individual and team-level safety outcomes, safety voice behaviors are also critically relevant to the prevention of major accidents and to the effectiveness of process safety management (PSM) systems. A substantial body of evidence indicates that catastrophic events in high-hazard industries are frequently preceded by communication breakdowns, particularly during shift handovers (Flin and O’Connor, 2017). Communication is the most influential factors in safety management, second only to personal safety awareness. Across complex and dynamic environments characterized by multiple stakeholders and decentralized structures, effective and frequent communication exchanges are essential to sustain a positive safety climate and prevent incident escalation (Musarat et al., 2021). The Piper Alpha disaster (1988) illustrates how failures in shift handover communication can fatally compromise process integrity. Similarly, the DuPont La Porte toxic chemical leak revealed how overreliance on informal verbal exchanges and lack of structured documentation during shift transitions led to misinterpretations of plant conditions. Communication breakdowns were also central to the Deepwater Horizon oil spill (Macondo blowout), where poor decision-sharing, inadequate risk communication, and weak inter-organizational coordination contributed to 11 fatalities and the massive oil release (Flin and O’Connor, 2017). Across these cases, ineffective communication undermined process safety barriers. These events underscore that structured, empowered, and monitored safety voice behaviors are not peripheral organizational phenomena, but essential mechanisms for maintaining communicative reliability and preventing the escalation of latent conditions into major accidents within process safety management systems. This article examines how safety supervision styles influence safety voice, considering three types of constructive voice: promotive, preventive, and proscriptive.
Types of safety voice
In this first section, we will briefly review the principal types of safety voice described in literature, including their conceptual description and behavioural expressions.  
Promotive safety voice involves discretionary initiatives, such as proposing and implementing ideas to improve workplace safety (Bazzoli et al., 2025). Employees can share these ideas informally with supervisors (Johnson, 2007), via formal reporting systems (Saracino et al., 2012), or in collective settings like safety committees or “safety days.” Preventive safety voice entails proactively expressing safety concerns to reduce future risks by reporting hazards to colleagues or supervisors (Conchie, 2013). It includes sharing risk assessments and is often mandated by national safety regulations, aligning with employees’ and employers’ legal responsibilities (Mullen, 2005). Proscriptive safety voice, including whistleblowing, refers to reporting safety violations to those able to intervene (Noort et al., 2021). This defensive form of voice aims to stop illegal or risky behaviors and is less studied in workplace safety contexts (Bazzoli et al., 2025).
Safety supervision styles
In this study we focus on two safety supervision styles: safety empowerment supervision (SES) and safety monitoring supervision (SMS) (Griffin and Hu, 2013). Different supervision styles stimulate distinct safety behaviors, supporting both compliance and participation. Monitoring enhances perceptions of safety priority and system efficiency, while empowerment fosters social and organizational support for change. SES emphasizes sharing power and responsibility, promoting autonomy, initiative, and participation (Arnold et al., 2000). It encourages employee initiative, open communication on risks, trust, and recognition of contributions, stimulating proactive safety voice such as suggestions for improvement. SMS involves observing safe practices, correcting errors, and providing feedback (Griffin and Hu, 2013). It acts as a self-regulation mechanism, increasing awareness of deviations from standards and motivating correction of risky behaviors, serving as an external reminder of organizational safety requirements.

1.3. Research hypotheses 
A main objective of the present study concerns the psychological mechanisms through which supervision styles influence different types of safety voice. Based on Neal and Griffin’s model (2002), safety knowledge and motivation are considered key mediators of the influence of supervision on safety behaviors.
Specifically, safety knowledge is associated with compliance behaviors and may mediate the effect of monitoring-oriented supervision on prohibitive safety voice (Neal et al., 2000). According to the organizational learning framework, supervisors carefully monitor subordinates’ behaviors, provide corrective feedback, and stimulate learning by increasing awareness and understanding of safe practices (Geller, 2002). Consequently, workers with higher safety knowledge are better able to identify risks and engage in prohibitive safety voice to immediately correct unsafe behaviors or situations.

Research Hypothesis 1 (H1): Safety knowledge mediates the effect of monitoring-oriented supervision (SMS) on prohibitive safety voice.

Promotive and preventive safety voice require motivation to influence the organizational status quo (Curcuruto et al., 2016). Empowerment-oriented supervisors stimulate a sense of responsibility and psychological ownership in employees, encouraging proposals for constructive changes in safety (Willis et al., 2021).
We propose that empowerment-oriented supervision influences future safety voice through a safety-specific type of proactive motivation, defined as perceived responsibility to generate safety improvements.

Research Hypotheses 2a and 2b: Felt responsibility to generate safety improvements mediates the effect of empowerment-oriented supervision on promotive (H2a) and preventive (H2b) safety voice.

To test the hypotheses on the mediating role of safety knowledge and felt responsibility, an empirical correlational study with survey methodology was conducted. In the next sections methods and results of the study will be briefly reported.
Methods
2.1. Research sample. A survey study was conducted in a chemical production plant located in Eastern Europe, part of a multinational industrial filters company. The sample included 455 employees (mean age = 36.7 years; SD = 13.8; 92% male). A total of 455 questionnaires were returned, with a response rate of 85%. Respondents were from a filter production department (42.6%), a chemical treatment department (32.13%), and engineering and maintenance support staff (25.1%). Regarding tenure, 46.1% reported 5–10 years, 32.5% more than 10 years, and 21.4% less than 5 years.

2.2. Survey measures. 
Safety-empowering supervision (SES). We used a 4-item coaching scale by Johnson (2007) to measure safety-empowering oriented behaviors by supervisors. Workers were invited to report their degree of agreement on sentences on their direct supervisor, considering a range of participative- and empowering-supervision behaviors (1 = strongly disagree; 5 = strongly agree). An example of item was: “he discusses with us how to improve safety in our work”. In the present sample, the reliability Cronbach α of the scale was .86.
Safety-monitoring supervision (SMS). We also used a 4-item compliance scale (Johnson, 2007) to assess safety monitoring-oriented behaviors by supervisors. Workers were invited to report their agreement on sentences on their direct supervisor behaviors (1 = strongly disagree; 5 = strongly agree). All the items focused on monitoring and vigilance supervisory behaviors. An example of item was: “he frequently checks to see if we are all obeying the safety rules”. In the present sample, Cronbach alpha was .81.
Prevention-oriented safety voice. Three items previously developed by Hoffman et colleagues (2003) were adapted to assess the prevention-oriented typology of safety voice (Hofmann et al., 2003). Workers were invited to report how much they engage in behaviors like “making recommendations to assure the safety of the work activities”, “raising safety-related concerns during planning sessions”, “encouraging others to pay attention to safety-related issues” (Response range was: 0 = never; 4 = very frequently). In the present sample, Cronbach alpha was .85.
Promotion-oriented safety voice. We adapted three items previously developed by Simard and Marchard (1995) to measure voicing suggestion behaviors, adapting the original items to our current research aims (Simard and Marchand, 1995). Participants were presented the following items focused on communication aimed at improving safety-related aspects of the organizational context: “voicing suggestions to your colleagues about how making your work routines safer”, “presenting suggestions to your supervisor about how to improve the safety of our work operations”, “putting pressure on the management to improve some aspects of workplace safety”. Cronbach alpha in the present sample was .83. The response range was from zero (never) to four (very frequently).
Proscriptive safety voice. We adapted three items previously developed by Hofmann et colleagues (2003). Participants were presented items focused on alerting colleagues or supervisors about unsafe acts or their negative consequences: “warning coworkers against working unsafely”, “reporting potential risky situations to the safety head of the factory”, “reminding team members that safety violations are not tolerated”. (Response range was: 0 = never; 4 = very frequently). In the present sample Cronbach alpha was .81. 
The “felt responsibility for safety improvement” scale included four items developed by Curcuruto et al. (2016). The scale aimed to assess employees’ proactive motivation to personally contribute to workplace safety improvement. Participants rated agreement with four statements (e.g., “I feel personally responsible for improving the safety of our operations”; “I believe I should personally try to improve aspects of safety”; “I think I should personally attempt to change things regarding safety”) on a 1–5 scale (1 = strongly disagree; 5 = strongly agree). Cronbach’s alpha was .91.
Safety knowledge. Four items from Neal et al. scale (2000) were adapted to assess employees’ perceived ability to support safety by following rules, standards, and procedures. Example items: “I know how to reduce the risk of injuries and accidents in my workplace”; “I know how to maintain high safety levels in my area”; “I know how to prevent hazardous conditions in my area”; “I know how to use standard workplace safety procedures.” Responses ranged from 1 (strongly disagree) to 5 (strongly agree). Cronbach’s alpha was .87.
Housekeeping behaviour. We used three items previously developed by Geller, Roberts and Gilmore (1996) in relation to spontaneous helping behaviors aimed at actively caring about safety housekeeping issues in their work environment (Geller et al., 1996). Participants were presented these items: “supporting other employees to maintain good housekeeping”, “fixing a potential risk myself if possible”, “correcting disorder in the workplace that I did not cause myself”. Cronbach alpha was .72. (Response range was: 0 = never; 4 = very frequently). This scale was included in the research model as a sort of control variable to assess concurrent influence processes of safety supervision on other desirable behaviors (other than safety communication), in order to compare and contrast the unique and specific effects of safety supervision on the three kind of safety voice, with other constructive work behaviours that support the maintenance of safe conditions in the workplace.      
Results 
The eight-factor measurement model showed good fit (χ² = 747.1; df = 322; CFI = .96; RMSEA = .05), outperforming alternative models. The fully mediated hypothesized model showed inadequate fit (χ² = 162.1; df = 14; CFI = .91; RMSEA = .15). An alternative model including a direct effect of SMS on perceived responsibility showed the best fit (χ² = 41.1; df = 11; CFI = .98; RMSEA = .07). Means, standard deviations, and zero-order correlations of the study variables are shown in Table 1.


Table 1: Descriptive and correlation statistics (N = 455)
	Dimension 
	M
	SD
	1
	2
	3
	4
	5
	6
	7
	8

	1. Safety empowering
supervision (SMS)
2. Safety monitoring
supervision (SMS)
3. Preventive            safety voice
4. Promotive                   safety voice
5. Proscriptive                safety voice
6. Housekeeping
behaviour
7. Felt Responsibility
8. Safety Knowledge
	4.3

4.5

3.8

3.5

4.1

4.4

4.3
4.5

	.73

.71

.95

.91

.83

.76

.87
.54
	(.86)

.67**

.32**

.29**

.26**

.22**

.41**
.27**

	

(.81)

.26**

.23**

.35**

.25**

.37**
.34**
	



(.85)

.71**

.59**

.34**

.43**
.50**
	





(.83)

.63**

.28**

.53**
.38**
	







(.81)

.42**

.49**
.46**
	









(.79)

.33**
.42**
	











(.91)
.46**
	












(.87)


Note: *p < .05; **p < .01

SES positively influenced perceived responsibility (β = .24; p < .001), while SMS influenced safety knowledge (β = .36; p < .001) and perceived responsibility (β = .23; p < .001). Perceived responsibility predicted promotive (β = .38; p < .001) and preventive (β = .41; p < .001) safety voice, whereas safety knowledge predicted prohibitive safety voice (β = .21; p < .001) and housekeeping (β = .22; p < .001). Statistical analyses confirmed all our research hypotheses (see Figure 1).
[image: ]
Figure 1: Verified model. Dashed arrows indicate an addition to the hypothesized model. 
Only statistically significant regression paths are displayed in the figure

Bootstrap analyses confirmed indirect effects of SES on promotive (effect = .21; 95% CI [.119; .336]) and preventive (effect = .11; 95% CI [.022; .221]) safety voice via perceived responsibility, as well as the indirect effect of SMS on prohibitive safety voice via safety knowledge (effect = .12; 95% CI [.031; .252]). A double-mediated effect of SMS on prohibitive safety voice via safety knowledge and perceived responsibility was also observed. The sums of indirect effects is reported in Table 2.


Table 2: Descriptive and correlation statistics (N = 455)
	
	 Felt responsibility
	Safety
Knowledge
	Promotive
Voice
	Preventive
Voice
	Proscriptive
Voice
	Housekeeping
Behaviour

	
Direct effects
	
	
	
	
	
	

	Safety empowering supervision (SES)
	.24**
	--
	--
	--
	--
	--

	Safety monitoring supervision (SMS)
	.23**
	.36**
	--
	--
	--
	--

	Felt responsibility
	--
	--
	.38**
	.41**
	.35**
	.04ns

	Safety knowledge
	--
	--
	--
	--
	.21**
	.22**

	
Indirect effects
	
	
	
	
	
	

	Safety empowering supervision (SES) 
	--
	--
	.21sign
	.11sign
	.10sign
	.02ns

	Safety monitoring supervision (SMS)
	--
	--
	.04ns 
	.17sign
	.26sign
	.11sign

	Felt responsibility
	--
	--
	--
	--
	--
	--

	Safety knowledge
	--
	--
	--
	--
	--
	--

	
Total effects
	
	
	
	
	
	

	Safety empowering supervision (SES) 
	.24**
	--
	.21sign
	.10sign
	.11sign
	.04ns

	Safety monitoring supervision (SMS)
	.23**
	.36**
	.04ns 
	.17sign
	.26sign
	.12sign

	Felt responsibility
	--
	--
	.38**
	.44**
	.35**
	.17**

	Safety knowledge
	--
	--
	--
	--
	.21**
	.36**

	
	
	
	
	
	
	

	Total explained variance
(Adjusted R2)
	
.20
	
.14
	
.15
	
.17
	
.31
	
.19


Note: * p < .05; ** p < .01; sign = significant indirect effect; ns = not significant effect

Conclusions
4.1 Conceptual contributions. The study explored the psychological mechanisms linking safety supervision styles to promotive, preventive, and prohibitive safety voice. Following safety behavior and leadership theories, it examined the mediating roles of perceived responsibility for constructive change and safety knowledge in connecting empowerment- and monitoring-oriented supervision to safety voice.
Results indicated that empowerment-oriented supervision fosters future-oriented safety voice (promotive and preventive) through proactive safety motivation, reflecting personal responsibility for constructive change. Monitoring-oriented supervision, in contrast, relates more to prohibitive safety voice via enhanced safety knowledge, enabling identification of violations and unsafe conditions.
Overall, the study shows that supervision styles influence safety voice through distinct but complementary psychological processes, supporting a multilevel view of safety leadership that integrates empowerment and monitoring to promote improvement and control critical deviations in high-risk workplaces.

4.2 Practical implications. The study provides actionable insights for workplace safety management. Results suggest that organizations can benefit from reporting and safety assessment systems that differentiate between types of safety voice, enabling more timely and appropriate managerial responses. Moreover, the findings highlight the importance of safety leadership training programs that help supervisors flexibly apply empowerment and monitoring behaviors. Such programs should support leaders in recognizing specific operational needs and adopting the most appropriate supervision style, thereby fostering effective employee engagement in daily safety management and continuous improvement of prevention systems.
4.3. Limitations and future research. The study relied on cross-sectional, self-reported data, limiting causal inference. Longitudinal and multi-method replications could clarify the dynamics between supervision and safety voice. Additionally, findings derive from a high-reliability chemical industrial context; future research should test generalizability in other sectors and organizational settings.
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