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Abstract:

The terms, “safety climate” and “safety culture” have received – and continue to receive – increasing attention in the literature addressing safe work processes and safety management.  Assessments of safety climate have been shown to be reliable and valid leading indicators of safety at work (both positive and negative, e.g., Zohar, 2010).

One real-world problem is that failures in “safety culture” (most often) and “safety climate” (sometimes) are blamed for major catastrophes in firefighting, oil drilling and exploration, transportation, nuclear power, and even in bio-safety at CDC (e.g., Frieden, 2014; Guldenmund, 2000, and 2010; NIOSH, 2013).  This short tutorial will review the inter-related concepts of safety culture and safety climate in relation to safety management systems, socio-technical systems, and the overall organization of work in hazardous work environments.  We will provide a very brief introduction to safety climate and culture definitions, research status, and challenges.  We will also connect safety climate and culture to safety management.  Perhaps most important, we will focus on examples of safety culture in the fire service and in construction with suggestions for tools to improve both safety culture and safety management.  Following this working group’s charge, we will summarize:

	1)	competing definitions of safety climate and culture, including the similarities linking these two terms: although there are conceptual and empirical differences between “culture” and “climate,” one of the principal differences is that term “climate” is used primarily by researchers, while “culture is used by workers, supervisors, top-level managers, and by safety professionals, i.e. just about everyone else;

	2)	current status of research connecting safety climate to safe work practices: safety climate has been clearly established as a leading indicator of safety and safe work practices in hazardous work environments;

	3)	current challenges and key questions in safety climate research: while generic measures of safety climate have been validated, the issue of industry specific measures and the proper context for safety climate measurement are just two of the many challenges facing researchers;

	4)	safety culture within the fire service, a case study example from DSR: theoretical discussions of safety culture do not always translate easily or directly onto the fireground.  This presentation will provide examples from firefighter fatality investigations to keep the more theoretical discussions of safety climate and culture grounded in the real world, and to provide an example of a successful model of safety management: the Incident Command System;

	5)	a brief introduction to safety management systems: professionals distinguish between process and worker safety management; this presentation will suggest that from the perspective of the worker in the hazardous environment with respect to safety climate, such distinctions are unimportant.  All elements of safety and safe work practices must function well, and together must contribute to the work group’s perception of safety climate;

	6)	competing models linking safety climate to safety management (and socio-technical) systems – placing safety climate into its proper context: a coherent and consistent model will connect safety climate to work group and organizational-level productivity and safety management systems;

	7)	current guides and checklists to help improve safe work practices and safety climate in hazardous industries: results from the CWPR-NIOSH workshop on safety culture and climate in construction, along with contributions from four focused workgroups regarding:  1) worker participation, 2) integration of safety, 3) supervisor training, and 4) incident investigation.


The overall goal of this session is to assist conference attendees in integrating concepts from safety climate/culture into their research, intervention and training, and to promote and maintain safe work practices on the job.  Even with a full 90-minute session, the presentations will rely on very brief (about 6-7 minutes) descriptions of key references from the current literature.  

The presentations will conclude with comments from a leader in fire service safety culture both to help ground the discussion in every-day hazardous work, and to provide an extended example of how to put this work into practice.



Safety Climate and Culture:  Competing Definitions of Safety Climate and Culture, #1.

Thomas Cunningham, Education and Information Division, NIOSH
Oliver Wirth, Health Effects Lab Division, NIOSH 


The terms “safety culture” and “safety climate” appear frequently in both the peer-reviewed and trade literature. The terms are often used interchangeably; however it is useful for occupational safety and health researchers and practitioners to examine the similarities and differences in the meanings and uses of these terms as they relate to safety management practices. 

The safety culture of an organization has been described as “the product of individual and group values, attitudes, perceptions, competencies, and patterns of behavior that determine the commitment to, and the style and proficiency of, an organization’s health and safety management” (HSC, 1993). More simply, it can be summarized as “the way we do things around here” (e.g. Gillen, et al., 2014). Hahn and Murphy (2008) have offered that:

Safety climate refers to shared perceptions of employees about the safety of their work environment, and provides a background against which day-to-day tasks are performed. These shared perceptions derive from several factors, including management decision making, organizational safety norms and expectations, and safety practices, policies, and procedures which together serve to communicate organizational commitment to safety.

More broadly, safety climate can be viewed as one component of overall organizational climate that is focused on safety (Zohar, 2010).  

Safety climate is often described as a snapshot assessment of the safety culture. Although there are conceptual and empirical differences between “safety culture” and “safety climate,” one of the principal differences is that “climate” is used primarily by researchers, while “culture” is used by workers, supervisors, top-level managers, and safety professionals. 

The NIOSH Safety Climate/Safety Culture Working Group has considered the various definitions of safety culture and climate, and has suggested some additional elements to include in both definitions. For safety culture, those elements include “materials products”, as well as the contextual clarification of “safety culture as a subset of organizational culture”. For safety climate, “assessment of individuals’ perceptions” has been suggested for addition to imply an effort to measure or quantify, and to go beyond mere description. The addition of these elements represents current thinking regarding the connections between safety culture, safety climate, and safety management practices.





Safety Climate and Culture:  Current Status of Research Connecting Safety Climate to Safe Work Practices, #2.

Cammie Chaumont Menéndez, Division of Safety Research, NIOSH	


In the past decade the scientific evidence observing an association between safety climate and leading indicators for injury prevention such as safety policies and procedures and safe work practices has grown (Zohar, 2010). The evidence now provides a theoretical framework from which to evaluate interventions to improve safety climate and reduce injuries while improving worker health and safety. Measuring safety climate can involve multiple dimensions and examine several aspects of safety climate or involve a brief, global measure designed to efficiently identify an organization’s general perceptions of safety climate (Sawhney et al, 2011). The reliability and validity of any measure of safety climate is crucial for identifying and influencing leading indicators for injury prevention. Examining the attributes of safety climate measures in multiple work organizations with different missions provides an opportunity to rigorously test hypotheses describing purported associations between safety climate and injury prevention.

Hahn and Murphy [2008] evaluated a 6-item global measure and 16-item more specific measure of safety climate in two separate work populations: 1,716 hospital workers from 3 hospitals and 1,941 government energy workers from two worksites. The authors tested the construct validity in these disparate worker populations by evaluating the convergent and discriminant validity of the items. It was found that the leading indicators of safety policies and procedures and safe work practices were associated with the scale (convergent validity) while worker demographics such as sex, age, minority status, education level, and position tenure were not (discriminant validity). Specifically, safety climate was positively associated with organizational climate. Organizational climate includes organizational communication, feedback quality and frequency enabling workers to do a better job, decision authority (decision making control), and job involvement. Safety climate was also found to be positively associated with safety policies, such as safety training and availability of safety equipment, in addition to increased safety behavior. Conversely, safety climate was found to be negatively associated with perceived barriers to safety behavior. Safety climate was found to be negatively associated with environmental conditions such as heat and loud noise and positively associated with workplace cleanliness. In conclusion, safety climate most strongly relates to measures of effective communication and feedback, in addition to positive experiences such as job involvement and higher levels of decision making.


Safety Climate and Culture:  Current Challenges and Key Questions in Safety Climate Research, #3.

Cammie Chaumont Menéndez, Division of Safety Research, NIOSH	


Safety climate is increasingly recognized for its role in preventing injuries, injury-related events and identifying leading indicators for safety outcomes. While global measures exist to evaluate safety climate in a work organization, utilizing industry specific measures and identifying a proper context for safety climate measurement are important in moving the field and its practical applications forward. Recently, a founder of modern safety climate research offered his reflections on three decades of safety climate research with the objective of strengthening the theoretical foundation of safety climate and its relationship with safety outcomes and other constructs (Zohar, 2010). The following issues warrant attention for future safety climate research and interventions. First, the construct of safety climate must be distinguishable from other organizational constructs found in safety management research, such as risk perception, management styles and organizational flexibility. Second, it is crucial to focus on the relationships between or the relative priorities among individual safety climate elements rather than the individual elements in isolation (which is typically done for reward/support). This involves a more complex theoretical framework with higher levels of analysis but is important for having a more informed and comprehensive perspective. For example, Zohar and Luria (2004) found supervisory decisions where choices had to be made between safety and accomplishing work targets were predictive of employee perceptions of safety climate. Third, we should measure patterns in the alignment between espoused and enacted priorities by management and other levels of organizational hierarchies. Fourth, focus on the stability (internal consistency) of policies, procedures and practices relevant to safety climate perceptions. Fifth, consider how and at what point individual perceptions become shared to form an organizational (group-level) measurement and, ultimately, climate. Sixth, we should evaluate if social verification is the motivation behind shared safety climate perceptions and determine the theoretical basis driving this motivation. Finally, an integration of a proposed safety climate model with the Safety Pyramid model (Reason, 1997) is presented. Safety climate research has come a long way in the past three decades. However, much is needed to advance the field to reach its full potential in protecting and promoting worker safety.



Safety Climate and Culture:  Safety Culture in the Fire Service – A Case Study, #4

Murrey E. Loflin, Fire Fighter Fatality Investigation and Prevention Program, DSR, NIOSH


Introduction:  Fireground operations are categorically the most dangerous location in which fire fighters operate, in terms of both fatalities and serious injury.  In order to effectively manage an emergency incident, the Incident Command System (ICS) was developed.  The Incident Command System addresses problems related to establishing operational command and control of emergency incidents.  The ICS structure can expand and contract as needed to meet the changing conditions of an incident.  This presentation will show how the proper use of the Incident Command System is a practical example of an occupational health and safety management system (OHSMS) and improves the safety culture of the organization.

Methods: The NIOSH Fire Fighter Fatality Investigation and Prevention Program (FFFIPP) investigates fire fighter line of duty deaths (LODD) and significant injuries to identify contributory factors and formulate prevention strategies. One of the most common denominators relating to fire fighter fatalities is the lack of use or inadequate use of the Incident Command System.  During an LODD investigation, NIOSH FFFIPP investigators utilize a safety culture questionnaire to capture a snapshot of the fire department’s perception of its culture on the fireground.  The Incident Commander, company officers, and fire fighters are asked to discuss their philosophy and views of the incident management system utilized and the outcome of the incident. 

Results:  In 2013 and 2014, the FFFIPP investigated 14 incidents involving LODD and serious injuries at residential and commercial structure fires.  These 14 incidents involved 20 LODD and 37 fire fighter serious injuries.  During each of these incidents, the Incident Commander failed to utilize or fully implement the Incident Command System.  The Incident Commander is the person who drives ICS towards that end. The Incident Commander is responsible for building an ICS organization that matches the organizational needs of the incident to achieve the completion of the tactical priorities for the incident.  While the Incident Commander’s decisions establish a theoretical level of acceptable risk that applies to every individual involved in an incident, it often occurs that individual fire fighters knowingly or unknowingly expose themselves to higher levels of risk than the Incident Commander has deemed acceptable.  This is a particular problem when individual perceptions of acceptable risk are different from the Incident Commander’s perceptions.

Conclusions:  The focus on culture as a factor in fire fighter fatalities is not new, in that, various fire service organizations have called for culture change in fire-fighting operations.  While the ICS provides for effective command and control of any size incident, ensuring the safety of fire fighters is the primary tactical objective.  The FFFIPP investigation results show that non-use or inappropriate use of the ICS continues to contribute to fire fighter death and serious injury.  This data indicates that changes need to continue to improve the safety culture in the fire service, especially the proper use of the Incident Command System.




Safety Climate and Culture:  The Linkage of Safety Climate and Culture with Safety Management Systems, #5.

Stephanie Pratt, Division of Safety Research, NIOSH


The American National Standards Institute defines a safety management system (SMS) as a “set of interrelated elements that establish or support occupational health and safety policy (OHS) and objectives and mechanisms to achieve those objectives.” Some organizations may separate mitigation of ‘personal safety’ risks through an OHS management system from prevention of system-wide ‘process safety’ failures through the larger SMS. Ideally, however, the two management systems will be integrated:  a distinction between personal and process safety is not necessarily meaningful to workers and first-line supervisors; and integration of management systems may enhance safety and efficiency. 

Effective SMSs have several common features. First is an interrelationship with other management and production systems at strategic and operational levels. Here, support from decision makers is crucial, and an executive-level “champion” may be tasked with leading change. Second is the structured, consistent implementation of policies across business units, which helps to guard against obstruction of safety initiatives by local agendas. Third is the development of standards and manuals to guide program content and implementation. Fourth is a “Plan-Do-Check-Act” cycle that supports programmatic consistency and continuous improvement. Fifth is risk-based implementation, based on structured risk assessment and analysis of incident and injury data to guide the development of interventions. Closely linked to this is the sixth feature which emphasizes: system-wide record keeping, document control, and continuous monitoring of performance. This process is guided by the a priori definition of critical success factors and key performance indicators to measure these factors.  

SMSs are inextricably linked to safety culture and climate; indeed, many of the markers of success for an SMS are also indicative of positive safety culture and climate. Although an organization’s SMS is based on objective processes and measures, it is often supported by an explicit or implicit statement of values which in many cases serves as a declaration of safety culture aspirations. Moreover, the exemplary “informed culture” described by Reason (1997) is characterized by sub-cultures of reporting, learning, justice, and flexibility – all of which can be seen as contributing to a SMS based on shared responsibility, trust, and communication.






Safety Climate and Culture: Competing Models Linking Safety Climate to Safety Management Systems, #6.

Ted Scharf, DART, NIOSH


Most models that include safety climate show it to precede – in some fashion – the safety behaviors in a hazardous work environment.  The embedded model (below) is a greatly simplified version of this concept:
[image: ]
This is a simplified but testable model of safety climate as a predictor of improved safe work practices and reduced incidents, injuries and illnesses on the job.  There is good research to support this model (Zohar, 2010), albeit not the carefully controlled longitudinal data necessary to firmly establish safety climate as embedded in the causal chain.

Neal and Griffin (2006) described a lagged relationship between safety climate and safety behaviors with respect to both top-down (management to worker) and bottom-up (front-line worker to group) influences.  Further, the overall concepts of safety climate and safety culture imply a pervasive, shared meaning among all the workers – both front-line staff and managers – in a given workplace.  Such a shared meaning may not be easily influenced by small changes in the work processes, or minor adjustments to organizational policies that may impact safety.  Rather, it would seem to be the entire constellation of shared assessments by all levels of employees in the organization that constitutes the safety climate/culture.  The following model is more closely aligned with the high-level, overall assessments of safety in a given organization.  Further, this model suggests that any change in safety climate represents a reflection of specific conditions in the workplace.
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The “indicator” approach is a competing model (also simplified) of the role of safety climate with respect to safety management.  Safety climate does have an influence on safe work practices in an organization, but only over time and not directly.  The research data support this interpretation equally well as the embedded model.  The reason, again, is that the necessary longitudinal data are not yet available.  The correlations are strong and convincing that safety climate is a valid, leading indicator of safe work practices and reduced injuries and illnesses (Zohar, 2010).  (If there is a study testing these two competing models, I don’t know of it.)
[image: ]
Finally, if we remove safety climate from the model, we are left with a (simplified) model of a safety management system.  This perspective is very important in demonstrating the close relationship between safety climate and safety management.  To be sure, we could add the time 1 – to – time 2 arrows in the embedded, and safety management models, as well.  (These details have been left out to maintain overall simplicity of presentation.)

Discussion of the competing models:  For the present discussion, it is very useful to model safety climate in both ways.  Which model is more accurate, and under which circumstances, is less important than the perspective and understanding that these two models provide and the different requirements they suggest.  Furthermore, it seems quite likely that both models are correct, depending on specific circumstances.  Thus, we might imagine a number of hybrid variations that combine elements of both models, depending on circumstances.
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The preceding model draws a sharp distinction between safety climate and safety culture that is not accurate, but it is illustrative of some of the conceptual distinctions that we see between these two terms.  This model illustrates, as well, how we might begin to fashion a hybrid model between the embedded and indicator models.

Conclusion:  The indicator model is easier to support and requires somewhat less rigorous evidence.  Nevertheless, both models are extremely useful for a comparative discussion.  Further, with both models safety climate is shown to be an early indicator of workplace injuries and illnesses and intimately connected to safety management systems.  It seems most likely that future research will identify support for both models, under different circumstances.

The connections and interactions between safety climate and safety management systems (SMS):  The preceding discussion illustrates the very close and interactive connection between safety climate and a safety management system.  At the very least, a safety climate assessment tool is an early-warning indicator about problems with organizational safety.  From this minimal perspective, safety climate is the principal indicator of employees’ perceptions regarding safety management.  

Safety climate can be discussed in generic form for all industries, and additionally with reference to specific hazardous work environments.  By contrast, safety management is very difficult to consider in generic form and quickly becomes so complex within each specific industry that it can be difficult to sort out all of the relevant details.  This is one of the advantages of safety climate as an indicator of safety performance.  

The OSHA Safety and Health Management Systems eTool provides extensive documentation to create and establish a safety management system across all industries.  At the same time, the extensive nature of this web-based tool can be difficult to become familiar with and utilize.  One might argue that every research and intervention project at NIOSH is designed to make a contribution to some small portion of a comprehensive safety and health management system.  Again we see the high degree of complexity involved in undertaking such a comprehensive task.  From this perspective, the term, “socio-technical systems” from mining, is an additional and complementary term that links work organization in a hazardous environment to safety management systems.  

The CPWR-NIOSH efforts in construction safety climate have recognized this problem and provide a simplified, but decidedly not simple, approach.  This is the topic of presentation #7.




Safety Climate and Culture:  Guides and Checklists to Improve Safe work Practices, #7.

Scott Schneider, Dir. OSH, Laborers’ Health and Safety Fund of North America,  affiliated with the Laborers’ International Union of North America, and Liz Garza, Office of Construction Safety and Health, NIOSH


In June, 2013, CPWR and NIOSH co-sponsored the workshop: Safety Culture and Climate in Construction.  The final report from this workshop was published on-line in April, 2014 (Gillen, et al., 2014).  Subsequently, the results from the workshop were translated into eight topical worksheets (Goldenhar, 2014).  Next, Scott Schneider chaired four workgroups to create extended “How to” guides on the following topics:
1. Incident investigations (including close calls, how to create a blame-free culture, how do we sell this to management and dedicate the resources needed?  What do we do with the results?  How are results communicated?)
1. Supervisor- training (e.g. what should they be trained on, how do we fit in training to their busy schedule? How do they address production issues without compromising safety?), selection and accountability
1. Worker participation (including training, joint committees, empowerment) 
1. Integration of safety in the organization (including design for safety, integration of safety into production meetings)

The four “How to” guides began with a standardized approach:
1. Description of the intervention
1. How can this intervention help improve safety culture/climate?
1. How does it work?
1. What are the barriers to implementing it? Pitfalls to watch out for?
1. How do you get around those barriers/avoid those pitfalls?
1. How can this intervention be adapted for small businesses?
1. Intervention evaluation?
1. Resources for more information 

The “How to” guides exist in draft form and are expected to be available early in 2015.  Highlights of the guides will be mentioned very briefly, with references to the complete set of documents.

The key to integrating these documents into this overall presentation on safety climate and culture is to recognize that generic statements about the importance of safety do not go very far to improve safe work practices.  Instead, it is necessary to make specific improvements to safety policy and safe work practices, preferably in concert.  The “How to” guides and the worksheets from CPWR provide very specific recommendations for this difficult overall goal.  It is precisely the details in the “How to” guides and worksheets that address specific improvements to safety policy and practice.





Discussant:  Prof. Jennifer A. Taylor, Firefighter Injury Research and Safety Trends, Drexel University.

This presentation will conclude with comments from an informed and experienced researcher in fire safety culture.  Prof. Taylor understands the difficulties in connecting research theories into meaningful and viable practice.
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Question to conference organizers:  some of our references are public domain.  Will the conference website be live and accessible during the conference for us to post these references as well as the complete set of session slides?  Thank you.
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Safety Climate as an indicator, but outside of the immediate causal chain:

o)
[ |mncidents,
Ilnesses, or
Injuries





image3.png
Safety (and productivity) Management System:

e
S
e
S
e
N NO)
s,
: e,
e . :
s e
Safety
ey
G





image4.png
Safety Climate / Safety Culture Hybrid:
timel-time2 <~
Organization /
Management

Safety
|—— | Culture

Support /

Leadership

Safery
Climate





