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Abstract

Risks and communication surrounding risks must be interpreted and responded to by
employees in a way that honors the organization’s health and safety (H&S) goals. This
chapter integrates sensemaking theory and organizational risk management processes. In
doing so, information is gleaned about gaps in risk communication messaging and dissem-
ination. This proposed model has the potential to enhance the organizational and commu-
nication processes necessary to support the cognitive, motivation, and social coordination
components in risk communication messaging that underlie H&S decision making.

Keywords: behavior change, decision making, health and safety management systems,
risk communication, risk management, sensemaking

1. Introduction to risk management and communication

Health, safety, and risk management systems are designed to establish and achieve occupational
goals, serving as primary mechanisms to control risks in the workplace [1, 2]. Their effectiveness
in preventing loss and harm, however, depends upon the execution of behaviors necessitated
by this overarching system. Despite the continued emphasis on the importance of organized
action in risk management (RM) activities throughout the plan-do-check-act cycle, research sug-
gests that implementation efforts often fail due to misinterpretation [1, 3, 4]. Although much
effort has been dedicated to the behavioral aspects of RM primarily in the form of leadership/
communication theories [5-10], organizational climate theories [8, 11-13], and knowledge/moti-
vation theories [14-16], as a discipline we lack a framework that provides relevant information
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around RM practices including workplace risk identification, perception, and mitigation. As a
result, cognitive, motivational, and social coordinative components in the workplace cease to
evolve [17]. Mainly, because all employees are responsible for executing strategic health and
safety (H&S) goals, it is challenging to track, troubleshoot, and control the entire system across
managers, workers, shifts, job processes, and changing hazards [18-21]. Also, little theoretical
work has been postulated to help understand the process by which risk practices are behavior-
ally executed throughout a continuous risk cycle [20, 22, 23].

The purpose of this chapter is to build upon an existing framework —sensemaking theory —to
enhance the risk communication surrounding cognitive and motivational fundamentals of
H&S behavior. This chapter makes one of the first attempts to formally integrate sensemak-
ing theory with the cyclical RM process and thereby more formally explains the theoretical
processes that link organizational health and safety management systems theory with behav-
ior-based systems theory. We intentionally design the argument and theoretical application
to be generalizable across high-risk occupations, and as a result, avoid contextualizing this
framework using industry-specific examples. Thus, the goal of this chapter is to provide a
model that can be adapted to integrate sensemaking and the accompanying organizational
and communicative components needed to facilitate risk management within any high-risk
organization to identify and mitigate hazards.

2. Traditional risk management cycle

Five stages are often included in a continuous RM cycle [24-26]. First, risk identification con-
sists of identifying a hazard or acknowledging a risk [27]. Common examples include accident
records, root cause analysis, hazard inspections, and workplace audits [28, 29]. Risk assessment
is the process of determining if the hazard poses an unacceptable risk that could result in
an incident and therefore, needs to be reduced to prevent an incident [1, 27]. Risk mitigation
incorporates the “plan” and “do” of the H&S management cycle via the development and
implementation of previously developed RM strategies (e.g., machine guarding, work flow,
building design, proper/adequate equipment and tools, personal protective equipment) and
includes all those involved in the risk [28-30]. A risk response entails any type of follow-up
effort to mitigate the hazard such as elimination, reporting/placing a work order, or chang-
ing a work task or behavior to minimize the threat [1]. Finally, risk monitoring encompasses
continued observation and awareness of the hazard [27]. Organizations select various sets of
distinct practices aligned with each phase of the RM cycle [28]. Risk management practices
include any action that can help prevent incidents, as well as enhance workplace perceptions
and performance [26, 31].

2.1. The role of communication in managing risks

Risk communication is the “process of exchanging information among interested parties about
the nature, magnitude, significance, or control of a risk” ([32], p. 359). This communication
can entail a formal or informal estimate of whether something poses a high or low threat to
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personal safety and based on that perceived threat, how to respond [33]. Risks are best managed
through consistent dialog between employees and managers [34, 35], and engaging employees
in ongoing risk response and monitoring in order to build knowledge, awareness, and motiva-
tion of workers [36]. Communication is often noted as a basic component of RM, but several
barriers exist that hinder risk communication between two entities within an organization.

2.2. Barriers that inhibit communication throughout the risk management cycle

Several barriers exist that hinder communicating about and executing risk practices to prevent
incidents. One barrier is the varying levels of risk perception that individuals have and the
potential for them to misjudge the potential severity of those hazards [37]. Reason [38] argues
that “the inability of individuals being able to recognize and respect the full extent of opera-
tional hazards can lead to the creation of more and longer-lasting holes in the defensive layers”
(p- 82). For example, previous research has pointed toward optimistic bias and overconfidence
as a challenge in identifying and preventing incidents on site [39, 40]. Specifically, individuals
in both occupational and recreational settings commonly discuss a low perceived likelihood
that something bad will happen to them as a result of a hazard or risk in their space [41].

Another barrier is that everyone has responsibility throughout the RM cycle and, because an
individual’s or group’s practices may be aligned with one phase of RM, it can be difficult for
each person to understand how their role and decisions fit into the process. If such compart-
mentalization occurs, it is more likely that individuals cognitively interpret hazards and risks
in a vacuum. For each individual to be clear about what actions are acceptable and unaccept-
able in preventing incidents [42], risk communication must be understood and responded to
appropriately at all levels within an organization [43].

Last, even if individuals possess a sense of personal responsibility to mitigate risks and feel
comfortable expressing concerns, the communication they receive about such risks must be per-
ceived as important to respond efficiently and safely [44]. Without shared cognition and commu-
nication about these experiences, individuals are more likely to only observe bits and pieces of
risk management with no reference as to how it “works” and fits into a more proactive process.

3. Incorporating sensemaking into risk management

Sensemaking has been applied as a communication tool and organizing framework to exam-
ine threats, risks, and hazards in the context of the healthcare industry [45-47], nuclear power
plants [48], organizational crises and disaster response [49, 50], and gaps in organizational
leadership [51]. Retrospective root cause analyses have also been framed to facilitate sense-
making within organizations in regard to RM activities [52]. Sensemaking is a process that
can improve interpersonal communication when people must make decisions during extreme
events and has been used to mitigate organizational crises [53]. To date, sensemaking has yet
to be theoretically integrated into the RM cycle and remains absent in the literature that dis-
cusses dynamic workplace contexts [45, 53].

13
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3.1. Overview of the sensemaking process

Because sensemaking can help engage workers in organizational RM, we focus on the process
of sensemaking among receivers of messages to better understand how to communicate about
risks and motivate participation in risk mitigation activities. Below, we debrief the four-step
sensemaking process (i.e., ecological change, enactment, selection, and retention) (Figure 1).

First, to initiate sensemaking an event has to occur (ecological change) that is noticed by an
individual, group, or organization. Examples include acknowledging the presence of the
prescribed practices included within an organization’s Hé&S goals, seeing a new workplace
hazard or risk, or a co-worker/personal work-related injury. Enactment occurs when organi-
zational leaders or workers choose to pay attention to the event [54]. After the event is noticed
(enactment), the members of the organization must make sense of it and then do something
about it (selection). At the worker level, selection entails choosing the appropriate behavioral
response in accordance with the perceived meaning behind the H&S practices within the
workplace. From a leadership level, selection entails deciding on the proper policy choice
when responding to a previously unforeseen risk.

If these implemented responses and policy solutions are effective in reducing equivocality,
they will likely be retained for subsequent sensemaking and become engrained into an orga-
nization’s reaction to a situation [54]. Therefore, selection has important implications for long-
term decisions and actions, as these decisions are often used to prevent future incidents or
avoid injuries [55]. Eventually, retention occurs when ways of making decisions, handling
workplace hazards, or preventing risky situations become part of an organization’s policies,
procedures, routines, and methods of organizing [56].

3.2. Risk recognition initiating ecological change

Cognitive recognition that a hazard exists is necessary before sensemaking begins. In the con-
text of occupational health and safety it is the risk intertwined with job and task execution
that must be recognized. This recognition is the beginning of a conscious decision to act upon
what has been noticed. In the context of occupational H&S, however, because hazards inher-
ent to work processes are likely to be encountered daily, both managers and workers can
become used to “seeing” these hazards and in some ways, complacent or unaware of their
presence [45]. Slip, trip, and fall hazards at occupational worksites is a common example.

In response, communication from leadership, situated in the middle of the integrated model
(Figure 2), plays an important role in encouraging situational awareness of ecological changes
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Figure 2. Sensemaking within the risk management cycle.

in the workplace —including the propensity to notice and the motivation to respond to poten-
tial hazards and present risks. From a management perspective, proactive hazard and risk
identification activities are integral to the HSMS (e.g., job hazard analyses, health and safety
audits, system safety studies, etc.). Workers must also be vigilant and seek out unanticipated
hazards and risks that have passed through risk control activities unchecked. Tools such
as pre-task job task briefings, worker self-checking, and stop-think-act-review activities are
examples of practices often incorporated within behavior-based management systems that
empower and engage workers in the first of the four step sensemaking process as well as
planning within their RM processes [58]. This recognition is the beginning of a decision to
act upon a hazard that has been noticed within the organization, initiating the sensemaking
process (ecological change).

3.3. Enacting a plan to assess and mitigate risks

After a hazard has been recognized (ecological change), any practice that can be used to avoid or
minimize risk can be enacted. After workplace risk has been recognized (an ecological change),
they must be assessed and risk control plans that address an organization’s unique hazard
and risk profiles along with the unique behavioral responses necessary to avoid and/or mini-
mize risk must be developed. These assessments consist of gathering and analyzing safety-
relevant information on production processes, machines, equipment, chemicals, workspace
layout, existing personnel, laws and regulations, etc. Assessment results should ultimately
lead to a thorough understanding of all the hardware and human safety risks the organization
is faced with and a plan to help mitigate these risks [57].

3.4. Selecting and executing practices to control risks

At the foundation of ecological change is the recognition that workers who identify Hé&S
hazards are motivated and able to raise their concerns. Tools such as pre-task job briefings,
worker self-checking, and stop-think-act-review activities are RM practices that empower and
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engage workers throughout the sensemaking process [58]. Management, in turn, responds to
and engages workers in planning risk mitigation activities. Given limited resources, imple-
menting all possible risk control options may not be feasible [59]. Thus, organizational leaders
are usually responsible for choosing an appropriate course of action to reduce the risk (i.e.,
selection). Examples include minimizing physical hazards through proper engineering con-
trols, preventative and predictive maintenance, providing proper equipment, worker training
and education, and defining specified patterns of behavior [28].

3.5. Continuous monitoring and retaining outcomes for future risk practices

Finally, the selected action is monitored, assessed, and checked to ensure that the given risk
has been minimized to the point of acceptability. Evaluating such efforts could represent both
proactive (prior to a safety incident) and reactive (after a safety incident) activities designed
to check for workplace hazards and risks that were overlooked or not accurately assessed,
or that emerged because of a breakdown in executing certain activities [18, 59]. Examples
of checking include hazard inspections or audits (proactive checking), and incident investi-
gations (reactive checking) [28]. Risk control practices that successfully reduce uncertainty
warrant retention of the decision for future use. However, if residual risk is unacceptable, the
organization can collectively act to change the initially selected risk control activities. Figure 2
illustrates how sensemaking can occur parsimoniously within the identification, decision-
making, and implementation of the RM cycle.

Figure 2 is depicted to show how the four steps of the sensemaking process can be integrated
with the RM cycle to foster an understanding of how to more completely implement an orga-
nization's risk management system and continually improve upon it. This integration, how-
ever, illuminates the futility of attempts to implement health and safety practices without the
necessary organizational infrastructure to support the complete and ongoing sensemaking
process throughout the cycle. Organizational and RM characteristics should be structured
to support the cognitive, social coordination, and motivational needs that underlie complete
sensemaking throughout the cycle. In the following section we discuss these characteristics
while continuing to provide general examples of practices within high-risk industries (i.e.,
mining and construction).

4. Components that facilitate sensemaking

Sensemaking around a consistent organizational RM framework should facilitate a clearer
understanding of risks and form a collective sense of what is expected of employees on the
job and why. A complete sensemaking process around RM should create a unifying order of
how things typically work within the organization. However, if risk practices are not clear
and the associated values within an organization are not conducive, employees may not be
afforded the opportunity to openly participate in the sensemaking process. The four sense-
making components discussed previously highlight conditions necessary for complete sen-
semaking around health and safety issues in the workplace to occur. Based on how leaders
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deliver specific information or lead activities, the organization can be perceived as having
various procedures, rites and rituals [60]. Without similar commitment to the organization’s
goals, workers may have disparate perceptions [61]. Engaging in complete and ongoing sen-
semaking of H&S risks may help develop and maintain individuals’ cognitive, social coordi-
native, and motivational components needed to accurately perceive and participate in risk
management.

4.1. Risk communication to enhance workers’ cognitive components

Developing and fostering cognitive components are necessary to facilitate workers” consistent
identification of workplace risks, understand the practices necessary to mitigate those risks,
and have the efficacy to execute risk practices [62]. Sensemaking, described as “organizing
through communication” —can be a helpful alignment process ([63], p. 137). Sensemaking has
been shown to help individuals respond to organizational risks or events to prevent work-
place accidents [64], demonstrating support for enhanced worker cognition. According to
Dixon [65] to “make sense” is not to find the right or wrong answer, but to find a pattern that
helps give specific events meaning and direction to the individual, group, or organization.
Engaging workers so they have the ability to perceive and initiate responsibility, regardless of
the risk, is essential to managing a dynamic environment.

4.2. Risk communication to enhance workers” motivational components

Equally crucial to the consistent communication and interpretation of risks, however, are
workers” motivation to execute behaviors needed to prevent an incident. Workers need to
believe that if they carry out the desired, or necessary behaviors by way of certain RM prac-
tices, they will avoid a negative consequence or receive a positive consequence [10, 12, 14].
However, communication alone is not likely to impact everyone’s risk assessment and moti-
vation. In response, a primary task of top-level leadership is to create an organizational culture
that values and rewards assessment and communication pertaining to risk-related events [66].

Organizations can use sensemaking processes to help facilitate a more organized, communi-
cative process that involves the interpretation of events in the environment, social interactions
to interpret those events, and constructing the responses necessary to mitigate a problem or
improve a process [67, 68]. Along these same lines, a social component is necessary regarding,
namely the importance of everyone being on the same page both cognitively and motivation-
ally. More specifically, because risk mitigation often depends on the collective work unit and
because the work is increasingly interdependent, it is important for everyone to establish a
common perception of, agreement about, and response to workplace risks [63].

4.3. Designing risk communication

Based on a review of the organizational psychology and strategic management literature, we
suggest that sensemaking around risk management should be structured so that three inter-
related characteristics are clearly illustrated to employees: (1) Distinctiveness; (2) Consistency;
and (3) Consensus. These three characteristics have been theoretically associated with having

17
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positive effects on the strength of sensemaking primarily by enhancing vertical and horizon-
tal trust within the organization, thereby facilitating the open flow of critical information and
in turn facilitating the implementation of organizational management systems [68-70]. We
argue that these three characteristics are prerequisites of vertical and horizontal trust around
H&S issues. We further suggest that this enhanced sensemaking leads to the consistent execu-
tion of routine H&S behaviors and the ability to manage risks in dynamic and uncertain con-
texts. Figure 3 illustrates this model.

4.3.1. Message distinctiveness

Distinctiveness refers to the features of the practices that facilitate the execution of desired
activities to stand out in the workplace, while capturing the attention and interest of workers
[69]. These authors state that visibility is a “basic prerequisite for interpretation involving
whether a practice and its component parts are disclosed to employees, affording them the
opportunity for sensemaking” (p. 208). Visibility is a fundamental component for how work-
ers attend to and organize risk-based information on the job. Unclear aspects of these prac-
tices could influence what risks workers choose to pay attention to (i.e., enact), and how they
respond (i.e., select). A distinctive system also fosters well-understood values and associated
practices by workers [69]. If workers do not understand particular H&S risk practices, they
will not know which choices (i.e., selections) are shared among the organization and, poten-
tially misunderstand why certain behavioral responses may be desired and how to execute
these practices. Alternatively, conscious and open sensemaking conversations function as a
sense of empowerment for workers, because they can identify and respond to smaller inci-
dents in an effort to prevent larger problems [65].

Features of distinctiveness highlight the importance of communication to increase accuracy
and uniformity in message interpretation. All risk communication should be visible and under-
standable between managers and workers to allow personal experience at both levels to be
incorporated into selecting and retaining best practices [11]. In this regard, risk communication
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Figure 3. Characteristics of risk communication that facilitate sensemaking.
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theories can guide and improve message distinctiveness within organizations to help motivate
appropriate behavioral responses. For example, gain and loss-framed messages can be used
to persuade a desired response, depending on whether or not the group responds better to a
negatively or positively valenced message [71].

4.3.2. Message consistency

Consistency is established over time when the same outcome occurs in response to the same
incident [70]. Sensemaking is also contingent upon what is consistently reinforced, expected,
rewarded, and reprimanded within the organization [71]. Additionally, from a risk communi-
cation perspective, including normative language helps an organization’s survival and strate-
gic adoption to crises over time [70]. Several features of consistency exist. First, instrumentality
encompasses a clear, “perceived cause-effect relationship in reference to the management
systems’ desired content-focused behaviors and associated employee consequences” (p. 210).
Workers’ perception of the organization’s instrumentality is formed by reinforcement and
repetition of messages and outcomes over time [47, 69]. Therefore, reinforcement of desired
H&S practices may be better achieved when an organization has a strong internal communi-
cation system with built-in redundancies [4]. As a result, similar incentives and consequences
associated with workers’ selection, or decision-making within the organization, may improve
workers” motivation to participate in the RM cycle.

Additionally, to foster consistency within the organization, it is important to consider and
communicate the validity of each H&S practice desired by the organization. System practices
must exhibit consistency between what they intend to do and what they actually do [69]. If
an ecological change occurs that is not perceived as relevant, enactment on behalf of an indi-
vidual may not occur. This premise suggests that mandated H&S behaviors incorporated into
activities must be explicitly relevant to actual risk presented by work processes. If workers are
not able to make a cognitive connection between a given H&S practice that they are expected
to perform and the outcomes promised by the organization, then the message to workers is
potentially contradictory and inconsistent with the purpose of the practice. As a result, enact-
ment and selection of what these workers pay attention to may change over time.

Contradictory practices included within an organization’s strategic goals undermine its
structural consistency. Internal alignment and support of RM practices help workers perceive
consistent values of the organization and thus, respond appropriately during an ecological
change. For example, if certain skills are given priority during training of new employees,
these same types of skills should be observed and rewarded on the job so workers understand
and see the importance of transferring these skills to on the job tasks in an effort to mitigate
identified risks during the training.

Finally, the structural characteristic of consistency can be influenced by what the various
organizational decision makers pay attention and respond to each day [55]. In order for the
RM process to be consistent, communication and coordination among various levels of orga-
nizational management is crucial. Heterogeneity across organizational leaders in the rein-
forcement of which types of health and safety behaviors are important undermines HSMS
consistency. Therefore, managers must relay the same message to the workers on each shift

19
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so the organization’s goals and values are consistent, regardless of who is communicating at
the time. Workers” communication is both enabled and constrained by the values that make
up the culture of an organization [4]. For sensemaking to be effective in workplace safety, the
culture of the organization has to be conducive to unimpeded information flow such as the
reporting of near misses and other risky events noticed [72]. Impediments to free-flowing
communication in this case may consist of fear of management reprisal or co-worker judg-
ment [54, 56]. Therefore, fostering an environment free of negative consequences by peers and
managers, is an important feature needed for sensemaking.

4.3.3. Message consensus

Finally, the structural characteristic of consistency can be influenced by what the various
organizational decision-makers pay attention and respond to each day [55]. Consensus is
agreement among workers, as to what H&S practices, and their associated behaviors, lead
to intended organizational outcomes (e.g., reduction in H&S incidents) [69, 70]. Achieving
consensus on an individual and organizational level can be difficult, but is critical for orga-
nizational function [73]. Because sensemaking is best facilitated through a just culture with
strong organizational values, shared values and worker involvement are important to estab-
lishing site-wide consensus. Consensus requires competent leaders who are willing to engage
in open dialog with workers. In response, leaders’ sensegiving should possess intuition, logic,
emotional intelligence, self-awareness, inductive/deductive reasoning, and the ability to look
for and provide strategic evidence to support the RM decisions made [63]. In addition, it is
important to know if workers perceive the organization to be fair and just. Perceived fairness
is associated with workers” attitudes and behaviors as well as influences their acceptance of
the H&S practices, rules, and regulations they are expected to follow [74].

4.4. Bringing it all together

Albeit this theoretical integration appears complex, in practice this process serves to reduce
ambiguity encountered through unexpected, potentially risky events and near misses, which
occur daily by rank-and-file workers in high-risk jobs. Because sensemaking is an active pro-
cess of assigning meaning, it can only occur through human reflection [45]. Within this chap-
ter, we argued that this reflection can occur best if organized and presented through the risk
management process, along with joint participation from hourly workers and their manage-
ment. To put this argument into practice, consider the following example on a job site:

Sensemaking is initially triggered by a situation that creates ambiguity for the worker —take
for example a key piece of machinery experiencing problems that may make it unsafe to oper-
ate. This malfunction occurs while employees have a high work order they are in the process
of filling —with the deadline for shipment fast approaching. This occurrence is likely to cause
a discrepancy between what management expects and what the workers experience. This
breakdown initiates enactment on behalf of the workers, triggering a risk assessment about
whether or not to keep running the machine. In this case, the worker may choose to consult
the job task analysis for the piece of machinery, consult a coworker who is in the maintenance
department, or contact management for next steps. These assessment results should help
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minimize ambiguity and lead to a thorough understanding of the potential risks if the site
keeps operating with the equipment. Based on this information, the workforce can select an
appropriate course of action to minimize the risks —whether it includes providing additional
protection for workers who operate the machine, putting a new engineering control in place,
or stopping production for fix the machine.

Whatever action is selected, the sensemaking process continues with monitoring and assessing
if the risk was controlled appropriately to see if the decision should be retained. Although this
example is hypothetical, we can all glean that stopping production would be the safest, least
risky option for the workforce, even if it means production and delivery obligations temporarily
suffer. This is when the concepts of organizational messaging discussed in the chapter become
critical for reducing ambiguity. If messages received by the workers from their management up
to this point have been distinctive, consistent, and encompass justice and shared values, com-
ing to this decision is expected to be easier by the workers involved in this uncertain situation.

For example, if distinctive communication had been fostered by management, workers should
know how to attend to and organize these unexpected events on the job—meaning they
would interpret the situation as a risk and understand that immediate action was needed.
In response, if management does not actively provide visible priorities to their workers, they
should reassess current modes of communication to ensure that safety is a priority over pro-
duction. This concept flows into the consistency of such messaging as well. Even though some
modes of communication may visibly show this priority, management has to be on board and
consistently say and support this same message. Therefore, if a worker had received praise
for going around a risky situation in the past to meet a production goal, it is likely this worker
would do the same thing (i.e., retained the same action in their last sensemaking for future
use). However, if this action received negative consequences, then a different, safer option
would be selected. Therefore, all managers must support the same actions among their work-
force, not just one. This consistency also helps foster consensus on the job site, establishing the
same health and safety goals for both workers and management [69].

5. Conclusion

This chapter focused on the barriers to RM and potential benefits of both leaders and workers
engaging in sensemaking processes to help deliver, influence, interpret and execute desired
RM practices. This integrated, cyclical system may result in the following: (1) workers may be
more confident in and committed to the organization due to a more accurate interpretation of
their work environment; (2) workers may share the same interpretation of what is important,
expected, and rewarded in that environment; and (3) workers may be more interested in help-
ing the organization achieve its strategic goals [69]. Therefore, sensemaking can be viewed as
a RM process which allows everyone to identify hazards, communicate about the risks, and
respond accordingly. Although the communicators within the system are key players in fos-
tering consensus and fairness in the system, how organizations progress through structural
communication barriers remains a challenge [71]. If we can better identify and understand
tangible behaviors of organizational leaders that are perceived as positive and encourage
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worker engagement, it may be easier to support organizations in improving structural defi-
ciencies and eventually, execute a consistent health and safety management system to predict,
identify, and mitigate risks.
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