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A B S T R A C T

This paper describes four studies, which together develop and validate a new measurement tool for team-level safety leadership. Leadership has long been associated
with exemplary safety performance, but is difficult to characterise and measure. Further, safety practices shown by co-workers have been studied in isolation. The
new measure that we develop in this research operationalises work by Casey et al. (2017) that suggests self-regulation states provide the mechanism by which
leadership practices influence safety behaviours. This theory predicts that there are four main ‘control strategies’ used to maintain safety performance. Each strategy
makes use of a distinct set of safety practices, and gives rise to a specific self-regulation state in workers. These states in turn predict both compliant and proactive
safety behaviors. In Study 1, we interviewed 25 subject matter experts to extract safety leadership practices and develop a draft measurement tool. In Study 2 we
evaluate the measurement tool and inform its refinement through empirical means. In Study 3 we evaluate a shortened version of the tool. In Study 4 we provide
further validation evidence for the shortened tool and examine associations with self-regulation mediators and safety performance. We found support for all of our
hypotheses, which supports the idea that safety leadership practices are related to self-regulation states within workers, which in turn are associated with different
safety behaviors. This study is among the first to empirically evaluate an integrative model that seeks to link safety leadership practices through to safety behavior via
self-regulation theories.

1. Introduction

As organisations become more complex, competitive, and dynamic,
traditional accident models are failing to accurately predict or prevent
workplace accidents (Reason et al., 2006). Consequently, there is an
ongoing search for positive capacities that both prevent incidents and
promote the achievement of successful work outcomes (Hollnagel et al.,
2015). Safety-specific practices that influence individuals’ motivations
to work safely, such as those shown by supervisors and co-workers,
represent one such positive capacity that could simultaneously promote
proactive behaviors and prevent non-compliant or at-risk behaviors.
Supervisors and co-workers, being most proximal to workers at the
front line, have the potential to exert the most influence over safety
behaviors and subsequent performance (e.g., Brondino et al., 2012;
Fugas et al., 2012; Fugas et al., 2011; Lingard et al., 2009).

Although much work has been done on examining primarily the
influencing practices of supervisors (under the umbrella of safety lea-
dership), this literature has been criticized for its reliance on transfor-
mational and transactional leadership theory, which has problems be-
cause (1) it conflates safety leadership and safety climate, (2) relies on
static styles or almost personality-like conceptualizations of leadership
(e.g., charisma), and (3) may not accurately represent the reality of

safety leadership practices in the field (Donovan et al., 2016; Nayani
et al., 2018; Pilbeam et al., 2016). Further, there have been calls to
examine safety leadership from a more dynamic perspective given there
has been little prior consideration of how work context influences the
selection and demonstration of leadership style, with one systematic
review concluding that specific aspects of leadership practice encourage
different safety behaviors among employees, given the activation of
different motivational pathways (Pilbeam et al., 2016).

A promising avenue through which safety practices may exert ef-
fects over safety behavior is via motivational pathways such as self-
regulation (a motivational state that enable a person to guide goal-di-
rected activities through the use of strategies; Karoly, 1993). Through
applying the science of self-regulation, it should be possible to identify
specific bundles or combinations of practices that teams can implement
to induce combinations of self-regulatory states, in turn, driving specific
behaviors. This idea stands to benefit health and safety performance
due to the dynamic deployability of a wider repertoire of safety beha-
viors (e.g., proactivity) in response to environmental circumstances.

Self-regulation has been studied in the safety domain. For instance,
Wallace and Chen (2006) found that safety climate induced a preven-
tion-focus, which in turn flowed through to safety compliance. In the
leadership space, Kark et al. (2015) found support for transformational
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leadership predicting promotion focus, and in turn, being related to
safety initiative. Ayree and Hsiung (2016) found that there is a differ-
entia relationship with safety outcomes via promotion and prevention-
focus. The contribution of our paper is the integration of these multiple
and separate lines of inquiry into one overarching framework, linking
safety leadership practices with safety outcomes via different combi-
nations of regulatory focus. We also introduce a new self-regulatory
construct called ‘uncertainty management’, which makes further in-
roads into understanding how safety leadership shapes and molds op-
erators’ safety behaviors in response to various team practices. Further,
we contribute to safety science by elucidating a dynamic model of self-
regulation, whereby different combinations of regulatory focus states
are seen to influence different configurations of safety behavior. The
measure we develop in this paper will help to stimulate and drive ad-
ditional research to explore the dynamic associations between self-
regulation and safety behavior, via leadership. Thus, overall this paper
contributes to safety science by both integrating work that has come
before, as well as striking new ground to understand more about what
drives safety performance in the context of safety leadership.

Recently, Casey et al. (2017) argued that organizations can use a
range of different control strategies for achieving their safety objectives,
and that these strategies should be reflected in workers’ perceptions of
safety climate. Casey et al. (2017) argued that these different aspects of
safety climate have an impact on safety behavior via different moti-
vational pathways. As safety climate operates at the strategic or orga-
nizational level, we extend the ideas explained in the Casey et al.
(2017) paper by applying them at the operational level (see Fig. 1).
Operational influences such as those extended by supervisors and co-
workers are most proximal to the ‘sharp-end’ where work is done, and
so stand the most chance of exerting effects over individuals’ safety
behaviors (Lingard et al., 2009).

In this paper, we use the Casey et al. (2017) framework to develop a
new measure that combines various supervisor and co-worker practices
into ‘bundles’ that are predicted to influence safety performance in
purposeful ways. We also conduct a preliminary examination of the role
of self-regulation as an important mediator through which the opera-
tions-level control strategies influence safety behavior. We targeted
teams given prior research has shown that proximal practices shown by
supervisors and co-workers exert a strong influence over safety beha-
vior (Brondino, Silva and Pasini, 2012; Lingard et al., 2009).

Although a plethora of safety leadership scale exist, most are de-
rived from straightforward adaptation of existing measures such as the
multifactor leadership questionnaire (e.g., Barling et al., 2002). Few
have been derived inductively from qualitative research (e.g., Wu,
2005), and none to our knowledge have been operationalized with
respect to self-regulation theories or systems-based concepts. Such a
reoperationalization of supervisor and co-worker safety practices would
be advantageous to practitioners because it would draw together many
different studies and concepts, provide a unified instrument and con-
sistent set of dimensions, and specify a psychological mechanism
through which safety practices influences safety behavior (potentially
informing the development of new interventions).

Regulatory focus theory (Higgins, 1997) describes two orientations
or mindsets that people adopt when striving towards goals; a

promotion-focus and a prevention-focus. With a promotion-focus, in-
dividuals are oriented toward gains such as achievement and success.
With a prevention-focus, individuals are oriented toward minimizing
losses such errors and accidents. We also describe new theoretical
constructs of self-regulation and how they relate to safety, which we
label ‘uncertainty management’. The current research generally builds
on the premise that uncertainty is an important component of health
and safety management, for instance, increasing uncertainty by pro-
moting safety voice or speaking up (which may promote exploratory
actions to rectify issues), and providing flexible and principle-based
rules to promote adaptive performance (Grote, 2015). We propose two
uncertainty management mental states; a flexibility-focus and a stabi-
lity-focus. With a flexibility-focus, individuals are primed to approach
uncertainty and explore it to develop new capabilities. With a stability-
focus, individuals are conversely primed to reduce uncertainty through
exploiting existing capabilities. Integrating these theories with the
ability to induce different self-regulatory states through environmental
factors such as safety climate (Wallace and Chen, 2006) and practices
such as safety leadership (Kark et al., 2015) may provide a powerful
way for organizations to exert nuanced and strategic effects over the
performance of operators within a work system.

Based on the framework of Casey et al., (2017), we propose that
different team-level control strategies form distinct bundles or dimen-
sions of practices. Each dimension is linked to different self-regulation
states, which in turn, influence behavioral outcomes of safety com-
pliance and safety proactivity. In the following sections, we first iden-
tify the tensions or dilemmas that teams resolve through the im-
plementation of teams’ control strategies, and how these control
strategies influence self-regulation and behavior for individuals. In
total, we outline four separate studies in this paper: a qualitative in-
vestigation to identify specific bundles of practices that could be used to
develop a measurement scale, two scale development studies using
diverse samples, and a final study to provide a preliminary test of the
relationships with self-regulation and performance variables.

1.1. Control strategies and self-regulation

The socio-technical systems approach treats safety as a control
problem (Leveson, 2002; Rasmussen, 1997). Organizations need to
ensure that operations remain within safe boundaries, which is difficult
when the environment is dynamic, uncertainty is high, and there are
complex interdependencies among the elements of the system. Casey
et al. (2017) argued that perceptions of safety climate are influenced by
the control strategies through which organizations maintain system
safety. To be successful at maintaining system safety, these control
strategies require the management of two fundamental tensions or di-
lemmas by system controllers: promotion versus prevention; and sta-
bility versus flexibility. The most proximal system controller to in-
dividuals performing work activities is the supervisor. Supervisors have
considerable discretion in how and when they implement safety control
strategies, such as organizationally-endorsed policies, procedures, and
practices (Zohar, 2000). Co-workers also shape individuals’ safety be-
haviors through exerting their own influences such as discouraging
unsafe behavior, communicating about safety matters, and supporting
co-workers to complete work successfully (Fugas et al., 2012; Hofmann
et al., 2003). Below we outline the background to these tensions and
their relevance to operational (group level) safety behavior manage-
ment. We then develop hypotheses that will be tested in the final study
to provide evidence of the proposed relationships between aggregated
scale scores, self-regulation variables, and safety behaviors.

1.2. Promotion and prevention tension

The first dilemma that organizations need to control involves the
need to minimize or eliminate negative events (i.e., prevent un-
successful and unsafe outcomes) while maximizing and achievingFig. 1. Overview of theoretical model used in this research.
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positive events (i.e., promote successful and safe outcomes). This ten-
sion between promotion and prevention control strategies is evident in
the changing emphasis of safety management over recent decades.
Traditional approaches to safety management tend to focus on the
prevention of accidents and injuries. Under this approach, which has
been termed “Safety I” (Hollnagel et al., 2015), safety is framed as a
prevention goal where the aim is to minimize harm or loss events. An
alternative approach, which has been termed “Safety II”, is to frame
safety as a positive outcome where effort is directed toward success and
achievement (Hollnagel et al., 2015). Although the concepts of Safety I
and Safety II have not yet been subject to rigorous empirical testing,
they are consistent with a long history of research in psychology de-
monstrating that the distinction between positive and negative out-
comes plays a fundamental role in human motivation (Carver, 2006;
Elliot and Thrash, 2002; Higgins, 1997).

These different control strategies align with the motivational or-
ientations of self-regulation theory. Regulatory focus theory predicts
that when a goal is framed in terms of the potential benefits to be
gained, people are likely to adopt a promotion-focus, in which goals are
viewed as ideals to which the person strives (Higgins, 1997). A pro-
motion-focus motivates strategies that emphasize hopes, accomplish-
ments and advancement, and increases the likelihood of risk-taking
(e.g., innovation) in the pursuit of gains. Casey et al. (2017) argued that
when workers have a stronger promotion-focus, they are more likely to
work proactively to enhance the safety of their work environment. This
is because a promotion-focus motivates behaviors that involve ex-
ploration, creativity, and innovation, and require personal initiative.

On the other hand, when a goal is framed as a negative outcome to
be prevented or minimized, regulatory focus theory predicts that people
are likely to adopt a prevention-focus. When a prevention-focus is in-
duced, people are more likely to emphasize safety, responsibility, and
security; goals are viewed as obligations and oughts; people tend to be
vigilant; and take extra care to avoid mistakes and errors. Casey et al.
(2017) argued that when workers have a stronger prevention-focus,
they are more likely to comply with safety rules and procedures. This is
because a prevention-focus motivates behaviors that minimize risk and
enable the person to meet their duties and obligations. A prevention-
focus is characterized by practices including risk aversion, cautiousness,
and vigilance.

There is evidence to support the argument that prevention- and
promotion-focus play an important role in explaining safety behavior
(e.g., Aryee and Hsiung, 2016; Kark et al., 2015; Wallace and Chen,
2006). Wallace and Chen (2006) found that safety climate was posi-
tively associated with prevention-focus. Of relevance to this research,
Kark et al (2015) showed that supervisor transformational leadership
was positively associated with promotion-focus, which was positively
related to safety initiative. More recently, Ayree and Hsiung (2016)
found that promotion-focus was related to safety-related events and
injuries via safety initiative, whereas prevention-focus was related to
safety-related events via unsafe behavior such that a higher prevention-
focus predicted fewer unsafe behaviors and safety-related events.
However, these research studies also highlight some inconsistencies
that may be explained through adopting a more nuanced framework
that considers other self-regulation pathways. Ayree and Hsiung (2016)
did not find an association between prevention-focus and injuries via
unsafe behavior, and Kark et al (2015) did not find a consistent re-
lationship between prevention-focus and compliance behavior.

1.3. Stability and flexibility

The second dilemma for system controllers involves resolving the
tension between stability and flexibility. Organizations need to be able
to operate reliably and safely under routine conditions (Leveson, 2011).
To do this, they need to be able to identify and control known risks and
hazards. This control is typically achieved using top-down and hier-
archical managerial strategies characterized by specifying what people

have to do ahead of time (e.g., pre-job planning and risk assessment;
Zanko and Dawson, 2012), how they do it (e.g., standardized work
procedures; Adler and Borys, 1996), and monitoring compliance (e.g.,
transactional leadership; McCoy et al., 2001). In other situations, such
as when hazards are unexpected, failure is experienced, or novel threats
and opportunities arise, organizations need flexibility to achieve suc-
cessful outcomes. This is typically achieved by giving people job au-
tonomy (Dekker and Leveson, 2014), deferring to operators’ expertise
for decision-making (Weick and Sutcliffe, 2011), and engaging in active
consultation to inform changes (Dollard and Bakker, 2011). Again, a
team’s direct leader and co-workers are often responsible for the im-
plementation of such practices, meaning that they serve as a critical
lynchpin to manage the daily variability of work and adopt specific
strategies to achieve success.

Most theories of human motivation propose that individuals seek to
reduce uncertainty, particularly when uncertainty is perceived as
aversive (Berker et al., 2016). When teams pursue their safety goals
using strategies that emphasize stability and minimize uncertainty, we
expect individuals will adopt a mindset that reflects this approach. With
this focus, individuals are more likely to pursue goals in ways that
exploit current capabilities, such as drawing on existing knowledge,
planning, and predicting how a situation may turn out in the future. We
describe this state as ‘stability-focus’ which is more likely when control
strategies implemented by supervisors and team members emphasize
clear goals, rules, procedures (e.g., supervisors emphasizing the im-
portance of particular work objectives/targets during a pre-start
meeting), and feelings of inherent danger or risk in the work environ-
ment (e.g., a co-worker’s emphasis on job hazard assessment and risk
monitoring). Under conditions that induce a stability-focus, we expect
individuals will be more likely to engage in compliance-related safety
behaviors that concentrate on exploiting existing capabilities such as
complying with rules and procedures, and using established risk man-
agement practices.

When teams pursue their safety goals using strategies that empha-
size flexibility and take a more proactive approach to uncertainty, we
expect that individuals will adopt a more flexible mindset. We describe
this mindset as a ‘flexibility-focus’. Control strategies that might induce
a flexibility-focus involve an emphasis on support, development and
growth, and learning. These strategies (practices/procedures) signal
that individual needs and concerns will be addressed, and that there is a
supportive and ‘psychologically-safe’ social environment in which ex-
ploration of uncertainty can take place. Under conditions that induce a
flexibility-focus, individuals may be more likely to engage in more
proactive safety behaviors that involve exploring new capabilities and
opportunities, such as safety voice (Tucker et al., 2008) and initiating
safety-related change (Hofmann et al., 2003).

1.4. Safety performance

Traditionally, safety performance has been defined as a combination
of safety compliance and safety participation (Neal and Griffin, 2002).
Safety compliance behavior is widely defined as rule-following and
procedural adherence. Safety participation is defined as actively enga-
ging in discretionary safety activities such as promotion initiatives and
voluntary meetings. Subsequent studies have broadened the con-
ceptualization of safety performance, pointing to a more nuanced set of
behaviors. For instance, Burke et al. (2002) found that ‘general’ safety
performance consists of four dimensions: using personal protective
equipment, engaging in work practices to reduce risk, communicating
health and safety information, and exercising rights/responsibilities.
Hofmann et al. (2003) applied the concept of organizational citizenship
to health and safety, resulting in an adapted scale replete with six dif-
ferent performance dimensions. More recently, further nuanced con-
ceptualizations of safety performance have been developed. For ex-
ample, Hu’s et al. (2018) proposed a new model whereby safety
compliance is divided into three elements: deep (engaging fully in
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safety activities and compliance tasks), surface – show (going through
the motions or making a ‘show’ of complying), and surface – effort
(doing the least possible to comply).

Taken together, these studies strongly support the notion that safety
performance is more complicated than simply following rules and
procedures. A combination of both compliant and proactive/innovative
work behaviors are required for organizations to meet legislated and
voluntary standards such as those specified by ISO:45001 (ISO, 2018).
For example, the ISO standards prescribe the features of an effective
safety management system, which include both prevention- and pro-
motion-focused behaviors: encouraging compliance with health and
safety procedures, contributing to improvement processes, participating
in consultation, and controlling risks. Accordingly, it is behest of or-
ganizations to encourage flexible and dynamic behavioral responses
from workers to achieve exemplary safety performance.

1.5. The LEAD model

In this section we outline specific bundles of safety practices that are
associated with the different safety control strategies. The dimensions
are based on Casey et al. (2017), who identified four different control
strategies (leverage, energize, adapt, and defend, which together form
the second-order factor LEAD) that organizations can use to achieve
superior health and safety performance. In the current research, this
theory is applied to teams rather than organizations. These strategies
represent different ways that teams can solve the safety control pro-
blem, and require the deployment or use of different types of practices
in anticipation of or in response to different work situations. We pro-
pose that supervisory and coworker practices should influence self-
regulation and behavior via distinct dimensions. These dimensions are
summarized in Table 1, and explained briefly below.

The leverage strategy encourages a promotion-focus and emphasizes
stability. Implementation of the leverage control strategy requires the
use of team-level practices such as reward and recognition for suc-
cessful safety performance; high-quality coordination and commu-
nication within- and between-teams as work is carried out; and effective
forward-planning practices that include the identification of safety
goals and establishment of strong behavior-outcome expectancies.

The energize strategy encourages a promotion orientation and em-
phasizes flexibility. This strategy is proactive in nature, giving teams
the capability to maintain safety in a dynamic and changing work en-
vironment. The energize control strategy exerts an influence on safety
through practices such as communicating a specific vision or direction
for safety-related change, encouraging collective purpose and commit-
ment to goals, and enabling autonomy and growth opportunities for
staff. Energize also requires the use of consultative and participative
approaches to safety management.

The adapt strategy encourages a flexibility- and prevention-focus.
The adapt control strategy consists of implementing practices such as
emergency readiness routines, reflection on past performance, and error

management techniques. In particular, emergency readiness routines
remind operators of the dangers and risks they can face in the work-
place, continuous improvement practices such as after action reviews
encourage critical reflection-on-practice and learning (Baird, Holland
and Deacon, 1999), and error management techniques such as talking
openly about mistakes and fixing problems before they become major
issues fosters a preventative and flexible approach (Cigularov, Chen and
Rosecrance, 2010).

The defend strategy encourages a stability- and prevention-focus.
Defend is best described as an uncertainty reduction control strategy
that concentrates on stability and prevention, whereby drawing atten-
tion to rules and standardized procedures centralizes control over work
systems and achieves reliable and stable operations (Grote, 2015). The
defend control strategy centers on team members and supervisors em-
phasizing standardized rules and procedures around high-risk work
(e.g., ‘Golden Rules’, Safe Work Methods Statements - SWMS), high-
lighting legislated duties and obligations (e.g., safety acts and regula-
tions), carefully monitoring compliance and initiating corrective ac-
tions when expectations aren’t met, and making sources of danger and
risk salient in the work environment.

1.6. Overview of research program

This paper consists of four separate studies conducted across a
period of 12 months. Overall, the studies chart the creation, fine-
tuning, and validation of a new scale of team safety practices that are
theorized to predict different configurations of self-regulation, and in
turn, safety behavior. Study 1 adopts a qualitative methodology,
using interview data from 25 subject matter experts to develop a pool
of survey items. The objective of Study 1 was to lay a firm foundation
for the measurement instrument through extensive consultation with
experts. Subsequent studies adopt a quantitative methodology as we
switched from scale creation to psychometric evaluation and fine-
tuning. Study 2 sought to establish the scale’s construct validity and
develop a shorter, 12-tem version of the survey in line with the re-
search project’s practical requirements (i.e., to develop a short,
evidence-based safety leadership scale). We draw on a large sample
from 30 different organizations for this purpose. Study 3 builds upon
Study 2 by providing validity evidence in a new sample, using the
shorter 12-item scale. Again, a diverse and large sample drawn from
22 companies was used for this purpose. Study 4 provides a final test
of the construct validity of the survey instrument, and an opportunity
to replicate the findings from Study 2 using a new sample.
Throughout the studies, different dependent variables were used in
light of the project’s practical requirements (i.e., provide partici-
pating organizations with measures that could be used to inform
safety improvement initiatives) and to demonstrate a wider range of
relationships to shore up the survey’s construct and criterion valid-
ities.

Table 1
The four LEAD control strategies and underpinning self-regulatory mechanisms through which system control is established.

Promotion and flexibility
Energize

Used in situations where conditions are changing, such as introducing new procedures
or technologies

Practices include consultation, involvement, and training/development centered on
employee growth

Prevention and flexibility
Adapt

Used in situations where an incident is occurring or has occurred (including errors)
and the focus is on learning/improvement.

Practices include reflection on work, effectiveness of emergency routines, and learning
from failure

Promotion and stability
Leverage

Used in situations where conditions are routine and low-risk, and the focus is on
optimizing multiple work goals at once

Perceptions of practices including goal specification, recognition of achievement,
and planning/coordination of work

Prevention and stability
Defend

Used in situations where high-risk work is being undertaken
Perceptions of practices including risk management, driving accountability, and

monitoring performance
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2. Study 1

The objective of Study 1 was to explore the practices that underpin
each of the LEAD control strategies at the operational level (i.e., su-
pervisors and team members) through semi-structured interviews with
subject matter experts. This information was then converted into a pool
of LEAD survey items for psychometric evaluation.

3. Method

3.1. Participants

Through consulting the safety science literature, we recruited sub-
ject matter experts in the areas of safety culture, safety climate, safety
leadership, resilience-engineering, and systems thinking. An initial scan
of the literature identified 28 academics with aligned research interests
and outputs. In addition, the views of practitioners were sought. The
first author broadcast an invitation to participate across the Queensland
health and safety regulator (Workplace Health and Safety Queensland).
As inspectors and advisors interact with a number of different work-
places through their regulatory activities, they were deemed appro-
priate sources of information about safety control strategies. Each of
these personnel had over 12months regulatory experience (and some
with over 20 years). Of the 13 personnel from this subgroup, 11 elected
to participate. Overall, 25 (61%) total number subject matter experts
voluntarily participated in this research.

3.2. Procedure

A semi-structured interview protocol was developed for this study.
Following an initial description of each control strategy and the un-
derpinning theory surrounding self-regulation, participants were asked
to describe specific safety-related practices that they believed would
characterize each of the four control strategies.

The first author acted as interviewer for all participants. Basic in-
terviewing techniques such as use of minimal encouragers and para-
phrasing were used to clarify and probe participants’ answers.
Interviews were scheduled for one hour, and ranged between 20min
and two hours, with most lasting between 30 and 45min. With the
consent of each participant, the interviews were recorded. Thereafter,
the interviews were transcribed by an independent third party and the
written transcripts submitted for analysis.

Regarding the procedures for our analysis of the qualitative data,
the methods outlined by Braun and Clarke (2006) regarding thematic
analysis were consulted. Thematic analysis was deemed appropriate for
this research because it is unbounded by epistemological and theore-
tical approaches (it sits across a range of different approaches and is
essentially constructionist in its philosophy), it offers considerable
flexibility in the identification of themes, and the fact that our intention
was to adopt a more descriptive approach rather than engage in theory
building (where an approach like grounded theory may have been more
appropriate; Braun and Clarke, 2006). In this research we adopted a
‘theoretical’ or deductive approach rather than inductive, whereby the
existing LEAD theoretical propositions described by Casey et al. (2017)

were used as scaffolding to sort, analyze, and interpret the data corpus.
We also adopted a ‘semantic’ approach to identifying themes, which is
more descriptive in nature than an approach that seeks to identify la-
tent constructs. Our procedure for conducting the thematic analysis
closely followed the approach outlined by Braun and Clarke (2006):

(1) Data immersion and familiarization,
(2) Generation of initial codes (done independently by the lead author,

which were later discussed and verified by the whole research
team),

(3) Identification of themes (done independently by the lead author),
(4) Review of themes (done with the entire research team), and,
(5) Defining and naming the themes.

4. Results and discussion

Following descriptive first-cycle coding, codes were then grouped
together into common categories. Within these categories, the data
were also separated into each of the four LEAD control strategies, based
on the answers provided by participants. In total, 155 codes were ex-
tracted for safety practices. Table 2 shows the breakdown of practices
codes per LEAD strategy and participant group (practitioners and aca-
demics).

These categories were then grouped into themes, and the most
prevalent themes were selected for inclusion in the conceptual model—
five practices themes were selected for each strategy. This approach
ensured that only the themes that most closely represented each control
strategy were used to develop scale items. Specific themes falling under
each control strategy are summarized by Table 3. Notably, many
practices that emerged are typical of safety climate surveys, such as
ensuring adequate training and enforcement of safety standards.
However, other practices not typically included in either safety lea-
dership or safety climate measures also emerged, such as integration of
safety with production activities, standardization of work processes,
conducting after action reviews, and collaborative team planning.
These results suggest that the operationalization of existing safety lea-
dership and safety climate measures could be broadened to capture a
wider repertoire of safety-related practices.
Leverage practices. These practices consisted of shared planning

processes to decrease team uncertainty and achieve stability in work
activities. Recognition and reward was also identified as a core practice,
acknowledging workers who meet or exceed safety expectations.
Integration of safety with production activities was also identified as a
core practices, such as integrating safety activities with standard op-
erating activities. Providing workers with skill development across
multiple domains was identified, as was engaging in thorough processes
to understand upcoming workloads and apply mitigating strategies
such as buffering.
Energize practices. Consultation with staff emerged as an important

practice for this control strategy, as did providing workers with au-
tonomy to make decisions about health and safety independent of su-
pervisor oversight or approval. Another related practice was involving
workers using a participative decision-making style. High quality two-
way communication, which is similar to the consultation practice (al-
though the latter focused more on communication prior to major safety
changes being implemented) was also identified. Finally, developing
and communicating a specific team safety vision was a theme.
Adapt practices. Reflecting on past performance and identifying

lessons learned to improve future performance (e.g., after action re-
view) was a core practice identified for the adapt control strategy. A
‘deference to expertise’ theme was identified, meaning that temporary
decision-making structures are employed (i.e., a flattened hierarchy)
during emergency situations. Practicing emergency drills and routines
was also a theme for the adapt control strategy. Finally, high quality
incident investigations and ensuring lessons learned are shared broadly
with all team members were two additional practices identified.

Table 2
Tally of practices codes extracted from the data and allocated to the LEAD
framework.

LEAD Dimension No. Codes No. Academics No. Practitioners

Leverage 37 26 11
Energise 32 16 16
Adapt 31 17 14
Defend 55 36 19
Total 155 95 60
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Defend practices. Regarding defend, enforcement of safety standards
and monitoring of safety performance (i.e., checking for compliance)
were identified as themes. Effective risk management techniques such
as identification and control of hazards was another theme. A theme
relating to standardization of work processes when in the context of
high risk hazards was also identified. Finally, ensuring staff have ade-
quate competence and capability to understand safety procedures and
requirements was identified as a team practice.

These themes and the examples provided by the subject matter
experts were then used to generate a list of 60 items. These items were
provided back to the interview participants for review, and their
feedback used to make further refinements and we shortened the scale
to 24 items.

Consultation with subject matter experts in safety leadership, safety
climate, and safety culture enabled us to identify a list of practices re-
levant to each LEAD control strategy and develop an item pool for
statistical evaluation. We supplemented the ideas put forward by Casey
et al. (2017) with the experience of the recruited experts, combined
with the results of a brief literature scan, to build and refine the draft
item pool down to 24 items. We then undertook a series of quantitative
studies to identify the factor structure of the LEAD scale and collect
evidence of reliability and criterion validity.

5. Study 2

The objective of Study 2 was to evaluate the construct validity of the
draft LEAD measure, and draw on structured techniques to revise the
item pool down further to a short 12-item measure in line with the
practical requirements of this research program. Measures of regulatory
focus at work and uncertainty management were included in this study
to (a) demonstrate evidence of discriminant validity, and (b) explore
associations between the LEAD scale and outcome variables, in line
with methods to establish criterion or predictive validity.

6. Method

6.1. Participants

Study participants were 2,131 workers drawn from across 30 dif-
ferent organizations who participated in a larger project to develop a
LEAD toolkit (Queensland industry). These organizations were spread
across construction, education, health care, transportation, public

administration, manufacturing, and professional services. 51% (1,071)
of the sample reported being employed in their current position for
10 years or longer. A similar number (51%, 1,075) were workers
without supervisory responsibilities.

6.2. Procedure

Workplace Health and Safety Queensland maintains a database of
over 2,000 individuals who have voluntarily signed up to the Safety
Leadership at Work program (SLAW). The SLAW program provides
advice, guidance, resources, and events to members through a free or
low-cost fee structure. The database includes a range of workers and
leaders from multiple industries, with greatest representation from
construction, healthcare and social assistance, manufacturing and
transport, and government-owned organizations.

Following ethical clearance and permission from the regulator, one
of the authors broadcast an invitation out to all 2,000 SLAW members.
The invitation described the research project and outlined how in re-
turn for participating, each organization would receive a customized
results report and debriefing session. A total of 85 organizations re-
sponded to the initial call for participants. Of these, 30 progressed
through to data-collection. Two companies did not complete their data
collection due to competing priorities. Response rates at the company
level ranged from 5% to 100%, and the average response rate was 38%.

After agreeing to participate, each organization was given a ‘toolkit’
that included example communications templates, survey administration
training materials, and a preparation document. Some minor customiza-
tions of item language and demographics was permitted, however, the
extent of these customizations was carefully constrained to enable mea-
surement and structural equivalence across the combined dataset.

Employees completed the survey during work hours and with the
support of the host organizations. Data were collected online in most
cases, with anonymity managed through provision of a generic and
non-identifiable link. A minority of companies required hardcopy sur-
veys to reach parts of their workforce. These were sealed in envelopes
and data-entered by the research team to ensure anonymity of the
participants.

6.3. Analytical approach

Stata version 12 (StataCorp, 2011) was used for all descriptive
statistics, and SPSS version 23 (IBM, 2015) was used for exploratory

Table 3
Summary of organizational practices across the four LEAD factors.

Factor Dimension Description

Leverage Collaboration Shared planning processes. Leaders seek information about work from operators. Support is given to ensure task objectives are met.
Performance recognition Reward and recognition programs that acknowledge workers who show high safety performance.
Integration Safety is integrated with and made a part of production processes.
Multiskilling Investment in workers to develop safety skills across multiple domains.
Preparation Multidisciplinary planning, scheduling, workload modelling, and buffering.

Energize Consultation Interaction with workers at all levels to solicit input and inform safety-related changes.
Local autonomy Workers are permitted to make decisions in the absence of a supervisor’s explicit direction.
Involvement Workers actively participate in safety decision making.
Informed Communication is two-way and regular between workers and leaders.
Safety vision and priority Leaders articulate a clear safety vision that are translated into team-level objectives, and safety is seen as an important work priority.

Adapt After action review Following unsuccessful work operations, workers meet to discuss what went wrong and how to prevent reoccurrence.
Temporary structures During emergency situations, operations and centrally organized, but locally executed.
Emergency routines Well-rehearsed emergency routines and preparatory activities (e.g., drills and practice runs).
Incident investigation Thorough investigations uncover all causes of incidents.
Sharing learnings Sharing of lessons learned with other parts of the business.

Defend Enforcement Non-compliance with safety standards is punished.
Risk management Workers’ implementation of practices to identify and control hazards.
Monitoring performance Performance is constantly checked against safety standards for compliance.
Standardization Work procedures standardize the steps required to safely carry out high risk tasks.
Safety competence Training in procedures and standards is provided to workers.
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factor analysis. Mplus v5.2 (Muthen and Muthen, 1998-2008) was used
to conduct confirmatory factor analyses. The full maximum likelihood
estimator with robust standard errors was used for the analyses. Model
goodness of fit was evaluated with a number of established indices
including the Tucker Lewis Index (TLI > 0.95; Tucker and Lewis,
1973), the comparative fit index (CFI > 0.95; Bentler, 1990), the root
mean square error of approximation (RMSEA =<0.05; Hu and
Bentler, 1999), and the standardized root mean square residual (SRMR
=<0.05).

6.4. Measures

LEAD. The 24-item version of the LEAD scale was used.
Respondents indicated their agreement to each statement using a 5-
point Likert scale (1= Strongly disagree to 5= Strongly agree).
Overall, internal consistency estimates were acceptable; combined scale
α= 0.96, leverage α=0.91, energize α=0.91, adapt α= 0.87, and
defend α=0.89. Items are shown in Table 5.

Regulatory focus at work. The full 12-item scale validated by
Wallace, Johnson and Frazier (2009) and originally developed by
Wallace and Chen (2006) was used for this study. Internal consistency
alphas for both prevention-focus (α=0.90) and promotion-focus
(α= 0.86) were acceptable. An example promotion-focus item is
“Getting my work done no matter what”. An example prevention-focus
item is “Doing my duty at work”.

Uncertainty management. Two three-item subscales were adapted
based on the trait measure originally developed and validated by Greco
and Roger (2001). Internal consistency alphas for flexibility-focus
(α=0.83) and stability-focus (α= 0.81) were acceptable. Further, a
CFA modeling both scales as separate latent factors provided an ac-
ceptable fit to the data. An example flexibility-focus item is “I easily
adapt to change”. An example stability-focus item is “I take steps to
clarify uncertain situations”.

Safety compliance. A short three-item measure of safety com-
pliance was used (Casey and Krauss, 2013). Internal consistency alpha
was acceptable (α= 0.82). An example item reads “Appropriately re-
port all safety incidents”.

Safety proactivity. A four-item measure of safety proactivity was
used based on the scale of ‘initiating safety-related change’ developed
by Hofmann et al. (2003). Proactivity was measured on a six-point
frequency scale (1=Never to 6=Always). Internal consistency alpha
was acceptable (α= 0.91). An example item reads “Try to improve
safety procedures”.

7. Results and discussion

7.1. Descriptive statistics

Table 4 shows the means and standard deviations for all variables
used in Study 2.

7.2. Measurement model

CFAs were conducted to evaluate the measurement model. First, a
one-factor model was run, which was a poor fit to the data;
χ2(2 5 2)= 1970.63, p < .01; RMSEA=0.08, p < .01; CFI= 0.85;
TLI= 0.84; SRMR=0.05. A two-level factor structure with LEAD sub-
dimensions and one overall LEAD superordinate factor provided the
best fit to the data; χ2(2 4 7)= 987.35, p < .01; RMSEA=0.05,
p=0.07; CFI= 0.94; TLI= 0.93; SRMR=0.04. Table 5 shows the
standardized factor loadings from the CFA.

7.3. Correlation analysis

Pairwise correlations showed that the LEAD sub-dimensions and

Table 4
Means and standard deviations for all variables used in Study 2.

Variable Mean SD

Leverage 3.51 0.87
Energize 3.67 0.83
Adapt 3.80 0.76
Defend 3.76 0.81
LEAD 3.73 0.70
Prevention-focus 4.41 0.52
Promotion-focus 3.75 0.68
Flexibility-focus 4.06 0.57
Stability-focus 4.15 0.52
Safety proactivity 3.71 0.95
Safety compliance 4.44 0.69

Table 5
Results of Study 2 confirmatory factor analysis (standardized factor loadings are shown).

Leverage Energize Adapt Defend

After problematic work, our team discusses what happened to prevent similar situations from happening again 0.69
People on this team try to prepare for situations that are out of the ordinary 0.61
When a health or safety incident happens, our direct leader thoroughly investigates the situation 0.73
This team makes sure that information about health and safety incidents is communicated to everyone 0.75
People on this team shares what it learns from health and safety incidents widely 0.81
Within this team, people are encouraged to talk openly about their mistakes and errors 0.74
Compliance with health and safety rules is enforced by our direct leader 0.77
Assessing and managing health and safety risks is an important work priority for this team 0.79
In this team, workers' safety performance is closely monitored and supervised 0.82
This team has a lot of specific steps that should be followed to make sure work is healthy and safe 0.72
This team is thoroughly trained in the specific health and safety rules and standards that apply to our work 0.71
In this team, safety violations are handled fairly 0.71
Our direct leader visits workers on this team to talk directly with them about health and safety 0.77
Experienced workers on this team are encouraged to take control over health and safety in their job 0.72
Workers on this team help each other to understand health and safety hazards and requirements 0.74
Within this team there is a lot of two-way communication about health and safety between leaders and workers 0.84
Our direct leader encourages the team to ask questions and clarify health and safety messages 0.84
Our direct leader appreciates when workers take personal initiative when it comes to health and safety 0.74
Our direct leader gives positive recognition when the team performs tasks safely 0.76
Workers on this team are given opportunities to work in different areas to build health and safety skills 0.65
This team is given experience in different types of work so we can do many tasks safely 0.64
Within this team, people think ahead and plan how we will do our work safely and productively 0.69
Our direct leader sets clear and specific health and safety goals 0.87
Our direct leader focuses on the positive behaviors we need to show to achieve health and safety goals 0.88
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overall LEAD factor were significantly correlated with prevention/
promotion focus, uncertainty management, safety compliance, and
safety proactivity (see Table 6). Of note, the LEAD scales were posi-
tively related to self-regulation variables (as suggested by the theory
proposed by Casey et al., 2017) as well as safety behaviors (proactivity
and compliance). These results provide support for the LEAD scale’s
criterion validity.

Study 1 established preliminary evidence of the LEAD scale’s psy-
chometric properties and criterion validity using cross-sectional data.
Confirmatory analyses showed that a two-level hierarchical structure
best fit the data, with all LEAD sub-dimensions loading onto a combined
overall LEAD factor. LEAD scales and the overall second-order factor
correlated significantly with all hypothesized outcome variables, sup-
porting the utility of the scale in terms of its potential to predict safety
behavior.

8. Study 3

The objective of this study was to evaluate the psychometric prop-
erties of a new shorter version of the LEAD scale incorporating the
findings from Study 2. A new shorter version of the LEAD scale was an
important objective outlined by the Government sponsor of the re-
search program at the outset of this research. Also, a shorter survey tool
may increase its practical utility and reduce sources of response error
induced by survey fatigue. A new sample was used for Study 3 to
provide a more robust replication of our findings from Study 2.

9. Method

9.1. Participants

Participants 2,216 workers who again participated in a larger pro-
ject to develop and trial a LEAD toolkit, representing 22 different
companies. Close to half of the sample reported working in the same
industry for 10 years or more (48%, 560). 41% (4 7 3) were workers
without supervisory responsibilities.

9.2. Procedure

A similar procedure to Study 1 was undertaken for this study. We
broadcast a message to the SLAW database requesting participation the
scale development in exchange for an organizational report and de-
briefing session. 58 companies initially expressed interest in partici-
pating, which converted into 20 that followed through to data-collec-
tion. The average response rate across all companies was 43%, ranging
from 11% to 83%.

To reduce the LEAD scale further, the Stanton et al. (2002) proce-
dure was used, drawing on standardized loadings from the Study 2 CFA,
corrected-item total correlations, research team ratings, and correla-
tions with proximal outcome variables of interest (regulatory focus and
uncertainty management). A total of 12 items were retained through
this scale reduction process.

9.3. Measures

LEAD. A shortened 12-item version of the LEAD scale was used in
this study, with three items per LEAD sub-dimension retained.
Respondents indicated their agreement to each statement using a 5-
point Likert scale (1= Strongly disagree to 5= Strongly agree).
Overall, internal consistency estimates were acceptable; combined scale
α= 0.95, leverage α=0.83, energize α= 0.92, adapt α=0.84, and
defend α=0.83. Items are shown in Table 7.Table 8.

Safety compliance. A 15-item scale developed by Hu’s et al. (2018)
was used to measure safety compliance. Hu’s et al. (2018) scale mea-
sures ‘deep’ compliance (paying close attention to risk and how to apply
procedures effectively. Respondents indicated how true each statement
was in relation to their safety compliance behaviors using a 5-point
Likert scale (1=Not at all true to 5=Very true). The scale internal
consistency alpha was acceptable: deep α=0.92.

Safety proactivity. The same safety proactivity measure used in
Study 2 was used again for this study. Internal consistency alpha was
acceptable (α=0.89). An example item reads “Try to improve safety
procedures”.

10. Results and discussion

10.1. Descriptive statistics

Table 4 shows the descriptive statistics for variables used in this
study.

10.2. Measurement model

A CFA revealed that a two-level factor solution was the best fit to
the data, with one overall superordinate LEAD factor and four
LEAD sub-dimensions; χ2(50)= 230.65, p < .01; RMSEA=0.06;
CFI= 0.97; TLI= 0.96; SRMR=0.03. Alternative models were also

Table 6
Correlation analyses for all variables used in Study 2.

1 2 3 4 5 6 7 8 9 10 11

(1) Leverage 1.00
(2) Energize 0.78 1.00
(3) Adapt 0.66 0.71 1.00
(4) Defend 0.72 0.77 0.70 1.00
(5) LEAD 0.89 0.92 0.85 0.90 1.00
(6) Prevention-focus 0.18 0.17 0.19 0.24 0.22 1.00
(7) Promotion-focus 0.21 0.16 0.16 0.21 0.21 0.43 1.00
(8) Flexibility-focus 0.20 0.21 0.21 0.21 0.23 0.33 0.29 1.00
(9) Stability-focus 0.15 0.15 0.15 0.19 0.18 0.45 0.36 0.37 1.00
(10) Safety proactivity 0.31 0.31 0.27 0.31 0.34 0.26 0.23 0.23 0.22 1.00
(11) Safety compliance 0.27 0.30 0.27 0.35 0.33 0.35 0.15 0.20 0.24 0.51 1.00

Note: All correlations are statistically-significant at the p < .01 level.

Table 7
Means and standard deviations for all variables in Study 3.

Variable Mean SD

Leverage 3.74 0.86
Energize 3.72 0.94
Adapt 3.97 0.82
Defend 3.92 0.83
LEAD 3.83 0.78
Safety proactivity 4.50 0.98
Deep compliance 4.33 0.67
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run, including a one-factor model (χ2 (54)= 513.87, p < .01;
RMSEA=0.09, p < .01; CFI= 0.93; TLI= 0.91; SRMR=0.04)
and a two-factor model (χ2(53)= 398.74, p < .01; RMSEA=0.08,
p < .01; CFI= 0.94; TLI= 0.93; SRMR=0.04); however, both ex-
hibited inferior fit statistics. This replication of the factor structure from
Study 2 supports the LEAD scale’s construct validity.

10.3. Correlation analysis

Correlations between LEAD dimensions and overall scale revealed
significant and meaningful relationships with deep and surface com-
pliance, and safety proactivity behavior. These correlations added fur-
ther evidence of support to our research hypotheses. Table 9 shows the
pairwise correlations between all variables included in Study 3. Speci-
fically, the LEAD scales and the overall measure were significantly re-
lated to both safety proactivity (replicating the results from Study 2)
and deep compliance. The latter result extends the utility of the LEAD
scale to include more nuanced and contemporary constructs related to
safety performance, such as thorough and meaningful consideration of
safety procedures and activities.

11. Study 4

The objective of this study was to replicate the factors structure
identified in Study 3, and as a cross-validation of the results obtained in
Study 2 using a distinct sample of respondents.

12. Method

12.1. Participants

Participants were 497 workers drawn from survey panel data (em-
ployed persons) across a representative sample of Australian industries.
Over half of the sample were employed full-time (59%, 295) and just
under one-third were employed part-time (29%, 146). The remainder
were employed on a casual basis. Respondents worked an average of
32.14 h per week (SD=12.79). Close to half (47%, 236) reported being

employed as a worker without supervisory responsibilities. All
Australian industries were represented, with the highest being:
Education and Training (52, 10%), Health Care and Social Assistance
(51, 10%), Retail Trade (50, 10%), and Other Services (50, 10%). The
lowest industries were: Electricity, Gas, Water, and Waste Services (4,
1%) and Rental, Hiring, and Real Estate Services (9, 2%).

12.2. Procedure

Participants were recruited using a professional survey panel com-
pany located in Australia. The sample was reimbursed a small monetary
reward ($5.00AUD) for participating fully in the survey. The sample
was recruited to inform industry benchmarking data that was being
used in a larger safety culture diagnostic and improvement project in-
itiated by Workplace Health and Safety Queensland. Participants
completed the survey online using the Qualtrics system. Participant
anonymity was maintained by assigning them a deidentified code.

12.3. Analytical strategy

Given the sample size, one complete sample was used for all ana-
lyses. We proceeded straight to CFA to verify the two-level factor
structure, then undertook structural modelling. Mplus v5.2 (Muthen
and Muthen, 1998-2008) was used to conduct all analyses. The full
maximum likelihood estimator with robust standard errors was used.

12.4. Measures

LEAD. The same 12-item scale used in Study 3 was again used in
Study 4, with some minor adjustments to the wording of some items.
These small item changes were used based on feedback from survey
respondents and the organizations that participated in Study 3, and
were designed to improve the overall performance of the LEAD scale.
The Appendix shows the final LEAD scale items.

Regulatory focus. A shortened version of the regulatory focus at
work scale (Wallace et al., 2009) was used in this study. We used three
items each for prevention and promotion focus, using the standardized
factor loadings reported by Wallace et al. (2009) to select items with
the highest loadings. The Appendix shows the final regulatory focus
scales.

Uncertainty management. A revised version of the uncertainty
management scale was used in this study. We changed the response
scale from an agreement format to the same frequency format used by
the regulatory focus scales. The Appendix shows the final uncertainty
management scales.

Safety compliance. A shortened version of Hu’s et al. (2018) deep
compliance scale was used in this study. The items were provided by Hu
(personal communication, 2018) based on confirmatory factor analysis
results. The Appendix shows the final deep compliance scale.

Safety proactivity. The same scales for safety proactivity (initiating

Table 8
Results of Study 3 exploratory factor analysis (standardized factor loadings are shown).

Leverage Energize Adapt Defend

After a problem at work, this team discusses what happened to prevent similar situations from happening again 0.80
This team shares information about health and safety incidents and how to prevent them 0.82
Within this team, people are encouraged to talk openly about their mistakes and errors 0.77
Managing health and safety risks is an important priority for this team 0.77
Our manager closely monitors high risk work and enforces safe work methods 0.84
This team is thoroughly trained in our health and safety duties and obligations 0.74
Our manager talks to people in this team about their health and safety concerns 0.88
Our manager helps workers to develop new health and safety skills 0.89
Within this team, our manager regularly consults with workers about health and safety matters 0.90
Our manager gives positive recognition when this team achieves high safety performance 0.83
Workers in this team help each other to complete routine work quickly and safely 0.66
Our manager sets clear and specific health and safety goals for this team 0.86

Table 9
Correlations between all variables used in Study 3.

1 2 3 4 5 6 7

(1) Leverage 1.00
(2) Energize 0.81 1.00
(3) Adapt 0.71 0.71 1.00
(4) Defend 0.78 0.81 0.73 1.00
(5) LEAD 0.91 0.92 0.87 0.92 1.00
(6) Safety proactivity 0.28 0.32 0.22 0.27 0.30 1.00
(7) Deep compliance 0.34 0.33 0.29 0.33 0.36 0.39 1.00

Note: All correlations are statistically-significant at the p < .01 level.
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safety-related change and safety voice) that were used in Study 3 were
used in Study 4. The Appendix shows the final safety proactivity scales.

Safety incidents. Retrospective involvement in safety incidents and
incident reporting was assessed using three open-text items.
Participants were asked to specify how many incidents they had ex-
perienced at work over the past three months. The three questions
covered near-misses (incidents that could have caused harm or loss),
minor injuries that did not require medical attention, and the number of
reportable incidents that weren’t formally reported to the organization.

13. Results and discussion

13.1. Descriptive analyses

Table 10 shows the means and standard deviations for all variables
included in the analyses. Table 11 shows the pairwise correlations be-
tween all study variables. Of note, LEAD combined scale scores were
significantly and negatively associated with employees’ experiences of
near-miss safety events. LEAD dimensions and the overall combined
scores were also associated with the different types of safety behavior.

A CFA was conducted to replicate the factor structure (LEAD sub-
dimensions with overall LEAD superordinate factor); an excellent so-
lution was obtained; χ2(48)= 150.64, p < .01; RMSEA=0.05,
p=0.02; CFI= 0.96; TLI= 0.95; SRMR=0.03. Alternative models
were also run but these exhibited less favorable fit statistics:
one-factor model – χ2(54)= 277.40, p < .01; RMSEA=0.08,
p < .01; CFI= 0.94; TLI= 0.92; SRMR=0.04; four-factor model – χ2

(50)= 196.46, p < .01; RMSEA=0.07, p < .05; CFI= 0.94;
TLI= 0.93; SRMR=0.04. The repeated verification of the LEAD factor
structure provides compelling evidence of construct validity.

14. Overall discussion

We developed and contributed evidence towards the validation of a
new measure of safety practices to assess four team-centric dimensions,

derived from the theoretical propositions put forward by Casey et al.
(2017). The study is the first empirical investigation of a framework to
articulate specific pathways between safety practices demonstrated by
supervisors and coworkers, self-regulatory states, and safety behavior.
Based on theoretical development by Casey et al. (2017), the frame-
work we tested here indicates that teams can use a range of different
control strategies to achieve safety objectives. The safety practices were
expected to be related to each self-regulatory orientation, which in turn,
were expected to be associated with safety compliance and safety
proactivity. We found support for all of our hypotheses.

Study 1 showed that the theoretical propositions advanced by Casey
et al. (2017) could be operationalized and summarized into an assort-
ment of safety leadership practices. These ‘themes’ were then used to
inform the development of a pool of survey items. Study 2 used a large
and diverse sample to then test these preliminary items, and provided
some emerging evidence for the scale’s internal consistency reliability
and construct validity. Study 3 built on this work by using a new sample
and providing a replication of the scale’s construct validity. A shorter,
12-item LEAD scale was successfully evaluated in this study. Finally,
Study 4 concentrated on evaluating discriminant and criterion validity
by including a range of outcome variables including regulatory focus,
safety compliance, and proactive safety behaviors. The program of
studies provides a robust and comprehensive set of studies that to-
gether, chart the journey from scale concept through to evaluation and
validation using multiple distinct samples drawn from a diverse range
of companies and industry contexts.

To our knowledge, this study is the first systematic and empirical
attempt to integrate self-regulation theories and safety leadership
practices. We outline the theoretical implications of our results below.
We then explore some practical implications of the results and identify
limitations of study that should be addressed in future research in-
vestigating more dynamic approaches to managing safety in work-
places.

The results of our CFAs showed that the four dimensions of the
safety leadership are distinct and load onto an overarching LEAD factor,
with the same factor structure replicated across studies and multiple
companies from a variety of industries. Our studies provide initial
evidence that the LEAD dimensions do form separate factors, although
are best operationalized by one overall LEAD factor. These factors are
highly correlated because people’s perceptions of safety leadership
practices are affected by their perception of the overall value that the
organization places on safety. It may also be the case that teams with
high scores on one dimension are also more likely to demonstrate other
dimensions’ practices – an ‘all or nothing’ approach. Our research
identified high-intercorrelations between the safety leadership dimen-
sions, which we believe represents the need for an overall LEAD factor.

Table 10
Means and standard deviations for all variables in Study 4.

Variable Mean SD

Leverage 3.74 0.86
Energize 3.72 0.94
Adapt 3.97 0.82
Defend 3.92 0.83
LEAD 3.83 0.78
Safety proactivity 4.50 0.98
Deep compliance 4.33 0.67

Table 11
Correlations between variables used in Study 4.

1 2 3 4 5 6 7 8 9 10 11 12 13 14

(1) Leverage 1.00
(2) Energise 0.82 1.00
(3) Adapt 0.69 0.69 1.00
(4) Defend 0.70 0.71 0.74 1.00
(5) LEAD 0.90 0.91 0.87 0.88 1.00
(6) Prevention-focus 0.15 0.12 0.30 0.17 0.21 1.00
(7) Promotion-focus 0.16 0.15 0.18 0.16 0.18 0.53 1.00
(8) Flexibility-focus 0.19 0.21 0.17 0.17 0.21 0.33 0.47 1.00
(9) Stability-focus 0.23 0.20 0.30 0.26 0.27 0.58 0.58 0.63 1.00
(10) Initiating safety change 0.40 0.45 0.35 0.39 0.45 0.12 0.26 0.48 0.36 1.00
(11) Safety voice 0.41 0.45 0.36 0.40 0.46 0.03 0.22 0.43 0.31 0.85 1.00
(12) Deep compliance 0.24 0.26 0.28 0.27 0.29 0.40 0.34 0.40 0.52 0.43 0.34 1.00
(13) Near misses −0.08 −0.10 −0.08 −0.06 −0.09 −0.14 −0.04 −0.05 −0.12 0.00 0.02 −0.07 1.00
(14) Medical treatment cases −0.10 −0.08 −0.07 −0.02 −0.08 −0.14 −0.02 −0.02 −0.05 0.09 0.10 −0.02 0.26 1.00
(15) Minor injuries −0.04 0.00 0.01 0.01 −0.01 −0.08 0.03 0.01 −0.04 0.07 0.07 −0.03 0.20 0.59

Note: Italicized correlations were not statistically-significant at a p < .05 level.
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In practical terms, it may be difficult to explore the differentiated
prediction of safety outcomes at the LEAD sub-dimension level using
the current survey tool and cross-sectional methodology. A more ap-
propriate design would be to conduct a series of experiments that ex-
pose participants to each control strategy, and measure the differential
impact on self-regulation and safety performance. Such experiments
might be conducted by assigning participants randomly to one of four
experimental conditions that represent the four dimensions of the LEAD
model. The participants could then be exposed to one of the control
strategies (i.e., Leverage, Energize, Adapt, and Defend) and the effects
on self-regulation measured pre-post to evaluate the causal effects of
the control strategies on self-regulatory state. A neutral ‘control’ con-
dition could be added as a comparison point. This is a recommended
avenue for future research to more thoroughly test the theoretical fra-
mework outlined by Casey et al. (2017).

14.1. Theoretical implications

An advantage of our framework is the focus on ‘bundles’ of safety
leadership practices rather than homogenous dimensions. In strategic
human resources management, it has been shown that it is useful to
conceptualize groups of aligned practices that exert synergistic and
augmenting effects on organizational performance (Gooderham, Parry
and Ringdal, 2008; Subramony, 2009). Similarly, we propose that the
LEAD model represents bundles of safety leadership practices that to-
gether, may exert synergistic effects on safety behavior over and above
what each practice might contribute individually. Theoretically, this is
a testable proposition as one could design an experiment whereby
singular practices within each LEAD dimension are compared against
bundles shown in combination or simultaneously. Also in-line with
strategic human resources management, the LEAD model represents an
opportunity to create a ‘strong situation’ in which contextual factors
such as safety leadership overpower (and compensate for shortfalls) in
person-level phenomenon such as personality and natural levels of
motivation. The consistent establishment and ‘pairing’ of safety lea-
dership practices with different work situations (e.g., use of Energize in
conditions of change and uncertainty) may help to establish such strong
situations that guide workers in the most appropriate behaviors to use.

Regulatory focus provides a theoretical scaffold that should assist
other scholars operating in the safety science domain to utilize psy-
chological linkages between perceptions of safety management prac-
tices and individual worker performance. From a theoretical perspec-
tive, we add complementary evidence to the growing base of theoretical
development work being undertaken in safety-related disciplines
around proactivity (e.g., Curcuruto et al., 2016) and promotion/pre-
vention foci (e.g., Beus and Taylor, 2017; Wallace and Chen, 2006).
Regarding the proactivity literature, researchers have long touted the
benefits of safety-critical organizations fostering safety initiative, citi-
zenship, and other proactive behaviors. Such behaviors build organi-
zational capability to monitor, anticipate, respond, and learn from
unexpected threats and opportunities (e.g., Hollnagel, 2013). These
capabilities enable organizations to create safer work processes, revise
safety management approaches and strategies, and use resources to
counter or benefit from disruptions (Weick and Sutcliffe, 2011). From a
motivational perspective, proactive role orientations and behaviors
may be elicited through ‘reason to’ motivations (Parker et al., 2010); in
other words, subjective value states directed towards an organization.
Safety leadership may contribute to such ‘reason to’ motivation through
theoretical mechanisms like social exchange and internalized motiva-
tion. Promotion/flexibility-inducing safety practices are likely to en-
hance these effects through providing opportunities for workforce au-
tonomy and involvement (Curcuruto et al., 2016). Thus, further
theoretical integrations that consider multiple psychological mechan-
isms through which different types of safety practices influence beha-
vior, in a holistic fashion, are warranted.

We believe that regulatory focus adds another layer to the safety

management field, specifically by providing workers with more de-
tailed and nuanced information over what types of behavior are re-
warded and valued by the organization (i.e., behaviors that promote the
presence of safety in addition to behaviors that prevent the absence of
safety). In addition to direct effects on behaviors, implicit identification
and clarification of such behaviors through social learning and inter-
action is likely to induce a particular regulatory focus that will enable
operators to achieve the desired safety goal/outcome in the most ef-
fective way. Consequently, our work has theoretical implications for the
field of safety climate. Traditionally, safety climate has been cast or
operationalized primarily in ways that encourage a prevention focus
(Wallace and Chen, 2006). Indeed, if one inspects the wording of var-
ious safety climate scales, there is a predominance of ‘Safety-I’ thinking
such as ‘following rules’, ‘monitoring compliance’, and ‘disciplining
violations’. Such an approach would likely foster prevention-focus
given the emphasis on security and obligation. In contrast, oper-
ationalizing at least some dimensions of safety climate in a promotion-
focused manner (e.g., ‘rewarding high safety performance’, ‘commu-
nicating a safety vision’, ‘growing safety skills’) would add an inter-
esting theoretical perspective on the safety climate construct, and po-
tentially extend its practical utility by empowering organizations to
identify deficient aspects of their climates and working to improve
these elements.

The ideas advanced by our manuscript may also take safety climate
theory into a more dynamic realm, whereby the dynamic nature of
safety climate (Griffin and Curcuruto, 2016) is explored in greater
depth. Theoretically, this dynamic nature of safety climate is under-
specified and has tended to focus on safety climate coherency of
‘strength’ rather than the content domain or dimensions of safety cli-
mate (the level of safety climate dimensions fluctuating over time).
Current theory suggests that greater consistency in espousals versus
enactments of safety leadership practices should result in higher levels
and greater strength of safety climate (Zohar et al., 2015). With the
LEAD model, it becomes relevant to explore how various demonstra-
tions of safety leadership may contribute to different configurations of
safety climate over time, and whether these configurations are mutually
exclusive or compatible. Further theoretical and empirical work is re-
commended to explore these ideas in greater detail.

14.2. Practical implications

The study provides some practical insights for teams seeking to
understand safety practices and their links to safety outcomes via self-
regulatory states. The framework studied here (the ‘LEAD’ model)
provide a useful heuristic for team leaders and supervisors to identify
the most appropriate safety practices given the work situation or de-
sired goals, and use specific safety management and general leadership
practices to induce a corresponding psychological state in workers that
should optimize safety and other important outcomes such as efficiency
and team morale (as a result of greater ‘regulatory fit’; Higgins, 1997).
Workers at the front line might benefit from awareness of practices to
emphasize in different work situations. It may also provide a more
credible and engaging approach to communicating safety concepts to
workers given the notion of ‘safety dilemmas’ or trade-offs and corre-
sponding strategies that seek to maintain health and safety through
complementary, rather than antagonistic, management practices.

We think a more dynamic framework such as the LEAD model can
help supervisors and co-workers to consider the breadth of their safety
practices, particularly those that focus on encouraging a promotion-
focus/flexibility-focus combination and proactivity. The framework
encourages a more holistic approach to health and safety management
that draws together many separate lines of theory and practice into one
integrated framework.

The framework encourages investment in traditional safety man-
agement practices associated with prevention of the absence of safety
(e.g., monitoring and enforcing compliance standards, prioritizing risk
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management tools and processes), and also seeking ways to oper-
ationalize additional practices such as those associated with promotion
of the presence of safety. It is possible that such practices may result in
additional workforce outcomes outside the health and safety domain,
such as affective commitment and proactive, self-starting behaviors like
organizational citizenship through the effect of such practices on
workers.

Post-hoc exploratory analyses at the industry level identified that
participating organizations tended to exhibit stronger and more posi-
tive results for the prevention-related dimensions, and less positive and
less positive results for the promotion-related dimensions. These results
suggest that compliance-driven and top-down control based methods
are apparent in measures of safety leadership. Less prevalent were
perceptions that are likely to induce a promotion-focused way of
framing health and safety, potentially leading to less frequent demon-
strations of safety proactivity among workforces particularly in situa-
tions where changes and routine low-risk work are being undertaken.

Our LEAD model and survey tool could be particularly effective at
enhancing these deficiencies if used as a team-leader/supervisor level
data gathering and feedback tool in a manner similar to the interven-
tion described and evaluated by Zohar and Luria (2003) and Zohar and
Polachek (2014). Specifically, this survey could be used as a ‘pulse’
measure that diagnoses deficiencies in safety practices proactively and
provide useful monitoring feedback for frontline leaders and coworkers
together.

In addition, the Casey et al (2017) framework and concepts could be
embedded into team huddles and ‘pre-starts’ to (a) identify the nature
of upcoming work tasks, (b) proactively identify and encourage specific
practices to manage safety, and (c) surface typically intangible pres-
sures that could induce competing self-regulatory states and identify
misalignment between production and safety systems (e.g., where high
risk work is being undertaken but production-related pressures and
practices are inducing a conflicting promotion-focused self-regulatory
state). Our future program of work will include developing and trialing
these types of interventions.

14.3. Strengths, Limitations, and future research directions

A strength of this study is the size and diversity of the organizations
participating in this research. Studies 2 and 3 had over 50 companies
participating across a range of industrial settings. However, as with all
cross-sectional research this study is limited in the causal inferences
that can be drawn from the reported findings. Also, we made exclusive
use of self-reported measures, which may introduce additional bias such
as positively-inflated ratings. Nevertheless, we employed a stringent
data processing/cleansing procedure and also argue that self-report is
the most appropriate method for the majority of perceptual and atti-
tudinal variables included in this study (Conway and Lance, 2010). An
extension includes testing Casey’s et al (2017) theoretical propositions
in longitudinal and experimental designs. Specifically, there is oppor-
tunity to evaluate whether (a) specific safety practices can be used in a
dynamic fashion, and (b) alignment of specific safety practices dimen-
sions with specific work contexts results in optimal team performance.
Such research would best be conducted using an experiential sampling
technique or similar repeated measures approach.

One significant limitation concepts the operationalization of the
uncertainty management construct in Study 2. Specifically, the mea-
surement scale and item wording used may have tapped into a trait-like
construct rather than an induced state-like construct. However, we
corrected this deficiency in Study 4 so that the measure more accurately

reflects a state-based construct.
A final limitation is that participation in the study was voluntary

and done in exchange for a free safety diagnostic report. This approach
may have biased the sample of companies towards those more positive
on their scores, reducing the total variation in predictors and outcomes
at the between-group level. However, this was addressed in Study 4
with the use of an online survey panel where no report or feedback was
given.

One way to improve and clarify the relationships between the safety
practices dimensions and safety performance outcomes is by using a
more comprehensive taxonomy of safety behaviors. It is possible that
the LEAD safety practices scales will be related to specific safety be-
haviors via the different combinations of self-regulation foci. For ex-
ample, leverage may predict team communication safety behaviors
such as passing on safety messages and coordinating work operations
with colleagues via the inducement of promotion-focus and stability-
focus.

Also important is future research that establishes the potential for
the Casey et al (2017) safety practices dimensions to be improved
through team-level interventions, and the concomitant impact on per-
formance and team culture. An intervention targeting team leader/su-
pervisor safety leadership and focusses on specific practices that can be
implemented in response to specific operating conditions would be
appropriate (e.g., Toolbox Talks, pre-start meetings, safety leadership
training). Given the dearth of evidence-based safety culture, climate,
and leadership interventions in published literature (Lee et al., 2018),
such research would advance the field significantly.

15. Conclusions

Overall, the Casey et al (2017) framework takes safety management
in new theoretical and practical directions. The safety practices di-
mensions were positively associated with safety compliance and
proactivity, as well as to all of the hypothesized intermediatory vari-
ables (regulatory-focus and uncertainty management). Our findings
that promotion, prevention, flexibility, and stability foci were con-
sistently related to safety behavior confirms our central proposition.
Namely, that self-regulation presents an opportunity to exert nuanced
and strategic influence over safety-critical systems, provided the spe-
cific combinations of self-regulation states can be directly induced by
system operators and leaders in response to or anticipation of different
environmental conditions. This integration of safety practices with
systems thinking demonstrates the potential of cross-disciplinary fra-
meworks to advance safety management and performance in the future.
Further, through providing a validated and evidence-based ‘LEAD
toolkit’ freely to industry, it is possible that further gains in safety
performance will be made through equipping organizations with an
innovative, practical, and evidence-based safety management frame-
work that concentrates on practices that can be implemented by su-
pervisors and coworkers.
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Appendix

LEAD Scales

Leverage
Our supervisor works with people on this team to set clear health and safety performance goals
People in this team are recognized when they achieve what is expected around health and safety
In this team, our priority during work is to keep each other informed about what is happening
Energize
Our supervisor inspires us to think about how health and safety changes could benefit us
This team looks favorably on people who use their personal initiative around health and safety
This team is supported to grow new health and safety skills so we can make our work environment safer
Adapt
Our team reflects on problems with work to prevent the same things from happening again
As a team, we expect each other to speak up when we notice something is unsafe
Our supervisor expects this team to confront unexpected problems and minimize their impact
Defend
People in this team expect each other to clearly identify all the risks to health and safety
Our supervisor reacts strongly when people fail to uphold an important health and safety responsibility
When work is critical, this team's compliance with rules and standards is closely monitored
Regulatory Focus at Work (Short-Form)
Prevention-focus
Completing work tasks correctly
My work responsibilities
Fulfilling my work obligations
Promotion-focus
Accomplishing a lot at work
My work accomplishments
Getting a lot of work finished in a short amount of time
Uncertainty Management
Stability-focus
Planning ahead and thinking through my work
Thinking carefully about how I will approach my work
Predicting what could affect my work
Flexibility-focus
Exploring new ideas about how I do my work
Thinking about how the way I work can be changed or improved
Considering how I can do my work differently
Safety Compliance
Deep compliance
I tried to be safe by carrying out each step of the procedure with my full attention
I aimed to be safe by actively scanning for safety hazards in my surroundings
My goal was to ensure safety by making a conscious effort to reduce risks
Surface compliance – effort
I followed the procedure while doing as little work as possible
I completed all the steps even if that meant rushing through them
I put in the minimum effort needed to meet the procedure’s requirements
Surface compliance – show
I put on a show to make it look like I was doing all the right things
I pretended to follow all the required steps
I went through the motions to make it seem like I was following all the steps
Safety Proactivity
Initiating safety-related change
Try to improve health and safety procedures
Try to change the way the job is done to make it safer
Make suggestions to improve the health and safety of work
Safety voice
Speak up and encourage others to get involved in health and safety issues
Express my opinions on health and safety matters even if others disagree
Raise health and safety concerns during team meetings
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