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a b s t r a c t

Multilevel and strategic management theory and research methods are presented and applied to current
issues in occupational health and safety (H&S), the primary goal being to better understand health and
safety management systems (HSMS) from a theoretical and empirical perspective. Through these per-
spectives, a strategic HSMS may be understood as a construct that exists objectively at the strategic level
of the organization—its objective content often distinct from the implemented practices and procedures
within a workgroup and from worker perceptions and interpretations of its content. These nuances high-
light the types of biases that can arise when choosing a level of measurement to assess the HSMS and
techniques that can be used to minimize measurement error and increase the validity of inferences made.
These nuances also illuminate the contingencies important for the success of a strategic organizational
HSMS. The contingencies are discussed from a theoretical perspective and presented in a conceptual
HSMS model.
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1. Introduction

As defined by available system standards (e.g. ANSI/AIHA Z-10;
OHSAS 18001; Responsible Care; ILO-OSH-2001), a health and

safety management system (HSMS) is a set of institutionalized,
interrelated, and interacting strategic H&S management practices
designed to establish and achieve occupational safety and health
goals and objectives. Because of the potential importance of an
HSMS in occupational injury and illnesses prevention, it has
emerged as an important research topic in the H&S academic
community. To date, however, empirical measurement of an
organizational HSMS for the purpose of understanding its effect
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on other important H&S phenomena in research studies has taken
on different forms. Robson et al. (2007) conducted a systematic
review of the empirical literature that explored the effectiveness
of an HSMS and found that common limitations across studies
were a lack of consistency in HSMS measurement techniques and
an underreporting of the potential biases that the technique
introduced.

These limitations are problematic from both a research and pol-
icy perspective. First, the distinct HSMS measurement approaches
used within the H&S academic literature imply very different oper-
ational definitions of the construct. Importantly, valid inferences
about the effect of an HSMS on specific outcomes (e.g., injuries
and illnesses) require that the content of the HSMS in place be
accurately measured. Secondly, given that occupational standard
setting bodies throughout the world (e.g., the United States, ILO,
Canada, Australia, and the European Union) have made and con-
tinue to make efforts toward mandatory HSMS-related standards,
valid empirical research of HSMS effectiveness is increasingly
important.

In what follows, multilevel and strategic management theories
are used to distinguish between a strategic HSMS (a top-down
construct that exists at the level of the organization and is a key
part of its structure), HSMS implementation (the behaviorally exe-
cuted policies and practices that often exist within organizational
workgroups), and worker perceptions and interpretations of the
HSMS. Through these basic lines of delineation, two important
developments related to HSMS theory and research are illumi-
nated. First, the types of biases, measurement error, and construct
validation issues relevant to empirical assessment of an HSMS for
use in research models becomes apparent. Second, contingencies
important to the success of a strategically designed organizational
HSMS can be theoretically developed, providing insight into
important research questions that may be answered in future
studies.

2. Health and safety management systems in practice, theory,
and research

2.1. HSMS in practice

As noted above, an HSMS can be broadly characterized as a set
of institutionalized interrelated and interacting strategic elements
designed to establish and achieve occupational H&S goals and
objectives. Makin and Winder (2008) defined a comprehensive
HSMS as a system that is comprised of purposefully distinct but
complementary H&S management practices. These ideas can be
briefly illustrated through the ANSI/AIHA Z-10 HSMS consensus
standard. ANSI/AIHA Z-10 advocates the following elements: top-
management leadership and employee participation; planning;
implementation and operation; evaluation and corrective action;
and management review. Each of these elements has a distinct
function within the HSMS but all have the same objective: to pre-
vent occupational injuries and illnesses. Numerous policies, prac-
tices, and procedures can be listed under each element and each
of the practices listed under an element fundamentally aligns with
the element’s function. For example, the top-management leader-
ship and employee participation element can include: a written
H&S policy that articulates H&S management commitment,
employee participation in risk management activities, and compli-
ance with applicable laws and regulations; appropriate resource
allocation; defining H&S roles and responsibilities and an accom-
panying accountability system; design of employee feedback
systems; and integrating aspects of employee involvement into
various practices that make up the HSMS (e.g., accident investiga-
tion, H&S inspections and audits, etc.).

From a practical perspective, the decision as to which elements
to include within an HSMS (and practices aligned under those ele-
ments) can be challenging. As an HSMS is a strategically designed,
context-specific organizational asset, there are various activities
that can be administered and a variety of ways that the activities
can be designed. However, consistent with the arguments of
Makin and Winder (2008), the building blocks of an effective HSMS
should include practices related to creating a ‘safe place’ (e.g.,
access/egress, electrical, noise, hazardous substances, preventative
and predictive maintenance, housekeeping, etc.), sustaining ‘safe
people’ (e.g., H&S training, psychosocial risk management, health
surveillance, performance appraisals, etc.), and continuous
improvement (e.g., recordkeeping, management review, etc.).

2.2. HSMS theory and research

Within the H&S academic literature, HSMS have been tradition-
ally conceptualized to exist as an artifact of or manifestation of an
organization’s safety culture (Edwards et al., 2013; Cooper, 2000;
Guldenmund, 2007; Mearns and Flin, 1999). Thus, current HSMS
research work has been shaped by overarching organizational
and safety culture themes. Although, efforts to clarify the distinct
space between them have been made (Edwards et al., 2013;
Guldenmund, 2010; Zohar, 2008), the theoretical development of
HSMS as a safety culture artifact has seemingly created some con-
fusion within the safety research community as to where to draw
the methodological lines between these constructs (Reiman and
Rollenhagen, 2013). It is suspected that this confusion has led, in
part, to a loose operational definition and measurement of an orga-
nizational HSMS in H&S empirical studies.

Table 1 suggests that in H&S empirical investigations, two gen-
eral approaches are commonly used to assess an HSMS in relation
to important organizational and individual level outcomes.

The first approach (Worker Level Measurement) entails asking
individual workers to provide perceptions of the elements and/or
practices used within the HSMS. These gathered observations can
then be aggregated upward to the group level or, as is common
in the existing research, used at the individual level in research
models. The second approach (Manager Level Measurement)
entails asking managers and/or supervisors to supply information
on the organization’s HSMS and using this data to derive estimates
of its effect on important H&S outcomes. As reflected in Table 1, the
first approach suggests that an HSMS is operationally a bottom-up,
worker-derived perceptual construct. Conversely, the second mea-
surement approach suggests that an HSMS is a top-down, manage-
ment derived, structural construct.

As an HSMS is often regarded as a component of safety culture,
and safety culture is considered an emergent construct by many
H&S theorists (Guldenmund, 2007, 2010; Christian et al., 2009),
the bottom-up measurement approach has some appeal. There
are, however, potential limitations when the resulting empirical
inferences are reported to correspond to the practices and policies
as formally specified by top organizational managers. First,
because the responsibility to develop, implement, monitor and
improve the HSMS policies and practices is fundamentally within
the sphere of management, the bottom-up approach may not accu-
rately reflect their actual development and function within an
organization. Second, worker perceptions and interpretations of
an HSMS may not accurately reflect the codified practices devel-
oped through strategic management processes. Perceptions of
HSMS are limited, not only by bounded rationality and important
cognitive, social, and psychological biases (Podsakoff et al., 2003;
Hoyt, 2000), they are often filtered through various contingencies
involved with the sometimes imperfect implementation of the
HSMS. Because of the importance of workgroup supervisors and
an organization’s internal value systems in shaping the perceptions
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