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This article examines the relationship between safety climate, risk perception and involvement in safety
management by first-line managers (FLM). Sixty-three FLMs from two French nuclear plants answered a
questionnaire measuring perceived workplace safety climate, perceived risk, and involvement in safety
management. We hypothesized that a positive perception of safety climate would promote substantial
involvement in safety management, and that this effect would be stronger than the perceived-risk effect.
We also expected that safety climate dimensions would have a different impact on involvement in safety
management. Especially, we expected climate dimensions dealing with safety-related exchanges
between managers and their supervisees to be more related to FLMs’ involvement in safety management.
As expected, perceived risk, as well as safety climate, was related to FLMs’ involvement in safety manage-
ment: the more they perceived risks as probable and serious for their supervisees, the more involved they
got in safety management. Similarly, FLMs who perceived a good safety climate in their company
reported getting more involved in safety management than did FLMs who perceived a poor safety cli-
mate. Moreover, the results showed that safety climate was the key variable because it completely
mediated the effect of perceived risk on involvement in safety management. Another important result
showed that immediate supervisor encouragement was more influential than senior management views
on safety. Furthermore, the fact of being called upon by supervisees on safety issues prompted the FLMs
to be more involved in safety management. Possible avenues for improving the involvement of FLMs in
safety management are suggested.

� 2015 Elsevier Ltd. All rights reserved.
1. Introduction

Controlling risk is extremely important in all workplaces, par-
ticularly in ‘‘sensitive’’ or high-risk industries such as nuclear
power. Today it is generally agreed that risk control relies on the
active collaboration and involvement of all individuals in the orga-
nizational system (executives and managers, developers, white-
collar personnel at all levels, workers, etc.). In this hierarchy,
first-line managers (FLMs) — who are in direct contact with opera-
tors exposed to risk and are in charge of implementing safety poli-
cies — play the most important role in keeping the workplace safe.
Yet, these managers play a pivotal role in identifying potentially
risky events and practices, whether involving individuals or
groups, and also in carrying out safety policies and relaying
information to higher levels about situations or conditions likely
to jeopardize worker safety. More specifically, FLMs must ‘‘mediate
various organizational priorities, manage multiple logistics that are
not always compatible (in terms of deadlines, productivity, service
quality), integrate multiple requirements from diverse stakehold-
ers (e.g., from upper management requesting rational operations,
from clients expecting satisfaction, from processing itself which
must be kept running smoothly), take on the function of translat-
ing and summarizing: translating general policies and objectives
into operational terms for work teams’’ (Guillaume and Gillet,
2009, p.13). In sum, FLMs’ effectiveness is highly dependent on
their ability to respond to various requests and expectations from
both their hierarchical supervisors and supervisees, and to spear-
head a group dynamic centered on safety that is consistent with
organizational goals.

We believe that these requests and expectations act as a set of
subjective norms1 (Ajzen, 2001) that can shape FLMs’ attitudes
toward safety. From this angle, studying FLMs’ perceptions of safety
havior.
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could help us understand how committed their supervisors and
supervisees think the FLMs are to safety issues, and how committed
they actually are to their leadership role in safety matters. Indeed,
we think that in order to reinforce FLMs’ involvement in safety-
related actions, it is important to better identify their perceptions
in order to see how those perceptions determine their attitudes
toward managing safety, which is partly under their responsibility.
For example, we know that for middle managers, some of the factors
likely to promote a good safety climate within the organization are
commitment and involvement, priority given to safety, decentraliza-
tion of decision-making, positive interactions with workers, and
management’s humanistic actions and support, etc. (O’Dea and
Flin, 2001). Their position as intermediaries between supervisors
and supervisees requires FLMs to continuously make adjustments
between these two occupational groups.

The present study aims to investigate the factors favoring first-
line managers’ involvement in managing safety issues. It starts
from the idea that this involvement may be related to the percep-
tion that FLMs have of the risks to which their coworkers or super-
visees are exposed, as well as to their perception of the safety
climate that reigns in the organization including their perceptions
of the interactions with their senior management and their super-
visees. To support our assumptions, we describe in the following
paragraphs studies on the relationship between risk perception
and safety behaviors as well as between safety climate and
prevention practices.
2. Perceived risk and safety

Studying the perception of risks by people exposed to them
seems to be gaining traction as a way to promote greater involve-
ment in safety-related actions and increase their effectiveness as
well (Arezes and Miguel, 2008; Gandit et al., 2009; Gyekye,
2006; Ji et al., 2011; Kuttschreuter, 2006; Kouabenan, 1998,
2009; Kouabenan et al., 2007; Rundmo, 2001; Weinstein et al.,
2007; Mbaye and Kouabenan, 2013). Numerous observations and
studies attest the link between risk perception and protective
behavior. Some cases in point are the ‘‘impact on consumption of
food-related fears aroused by perceived risks linked to consump-
tion of certain foods or meats (mad cow, listeria in cheese, dioxins
in chicken, etc.), and the effects of the September 11, 2001 attacks
on air transportation’’ (Kouabenan, 2006, p. 12). In Kuttschreuter’s
(2006) study on the link between two perceived food risks (con-
tamination of chicken with salmonella or dioxin) and the behav-
ioral reactions of 280 Dutch participants, the author noted that
people who avoided consuming contaminated chicken perceived
the risk as very high, saw themselves as quite vulnerable, were
highly concerned emotionally, had a strong need for information,
and had less confidence in food safety. In the same vein, in a study
with 428 American participants, Weinstein et al. (2007) found a
link between the perceived risk of catching the flu and the decision
to get vaccinated. In a study with 118 commercial pilots of the
China Southern Airlines Ltd. on the effect of risk perception and
risk tolerance on safety behaviors, Ji et al. (2011) observed that risk
perception has a direct impact on safety behaviors of airline pilots
since the pilots who have a high risk perception adopt safer behav-
iors than their counterparts with low risk perception. The study
also found that the effect of risk tolerance on prevention behaviors
is moderated by risk perception: «high risk perception reduced the
negative effects of risk tolerance on safety operation behavior,
while medium and low risk perception increased the negative
effects’’ (p. 1415). In a study with a population of 320 Ghanaian
workers, Gyekye (2006) showed that people who were frequent
victims of accidents had a rather negative perception of workplace
safety, safety programs, their supervisory staff, and the
contributions of their coworkers to safety-related actions. What’s
more, they were less satisfied with their jobs and got less involved
in safety-management programs. In a study addressing the link
between perceived risk and behavior among 516 workers from
eight different companies, Arezes and Miguel (2008) showed that
the higher the perceived risk, the more the workers mentioned
wearing hearing protection. In addition, shortly after the nuclear
accident at Chernobyl in Ukraine (about a week), Dolinski et al.
(1987) found that the Polish who perceived themselves as rela-
tively invulnerable to radioactive diseases were less likely to take
precautions than those who felt that they were not more exposed
than others. Similarly, in a meta-analysis encompassing 43 studies
on links between perceived risk and preventive behaviors, Brewer
et al. (2007) showed that perceptions of risk likelihood, as well as
feelings of vulnerability and risk seriousness, were variables that
significantly predicted prevention behaviors. Finally, in a study in
two areas of activity (a chemical factory and a nuclear power
plant), Mbaye and Kouabenan (2013) noted that perception of
invulnerability and ‘‘feeling of control both reduced experience-
based analysis (EBA) motivation for ordinary accidents to a greater
extent than for chemical and radiation-related accidents’’ (p. 310).

These examples of research clearly point out the link between
perceived risk and the adoption of preventive attitudes, intentions,
and behaviors. However, some studies, albeit somewhat limited in
number, show that the results on the relationship between risk
perception and self-protective behavior are rather mitigated (Van
der Pligt, 1996). In their meta-analysis of the relationship between
risk perception and health behavior, Brewer et al. (2007) wrote:
‘‘Although the majority of empirical studies find positive associa-
tions between risk perceptions and behaviors, as many theories
suggest, individual studies report all types of relationships: posi-
tive, negative, and none’’ (p. 136). According to Van der Pligt
(1996) who made a literature review on this point, a number of
results show that an increased risk perception coupled with a
low expectation of success to manage risk, can cause a reaction
of powerlessness and decrease intentions to behave appropriately.
This is what happens when the recommended preventive behav-
iors are credited to be relatively ineffective. Some examples of this
lack of relationship between risk perception and behavior, is pro-
vided about various health problems including smoking cigarette
or wearing seatbelts. Concerning this last problem, Stasson and
Fishbein (1990) noted that the perception of risk is not directly
related to the wearing of seat belts. In addition, Bellrose and
Pilisuk (1991) showed that despite their knowledge of the risks
inherent in their jobs, specialists in protection against radiation
and fire seemed to tolerate them because the management of these
risks gives them a certain professional identity, some satisfaction, a
rewarding public image, etc. Finally, we can mention the study by
Rundmo (2001), which showed that the affective component of
risk perception and risk behavior was found to be independent
variables while the rational component seemed to have a signifi-
cant, however small, effect on behavior. Studies on the relationship
between risk perception and safety behavior are then still needed.

Even though awareness of a risk does not always trigger self-
protective behavior (Bellrose and Pilisuk, 1991; Stasson and
Fishbein, 1990; Van der Pligt, 1996), we can hypothesize that per-
ceived risk is likely to affect risk-related behaviors. Grasping how
risk is perceived by first-line managers therefore seems to be
important in understanding their efforts (or lack thereof) when it
comes to seeing that safety procedures are followed. This study
allows us to confirm the existence of a positive relationship
between risk perception and behavior, based not on the perception
of risk for the self, but the perception of risk to others. Particularly,
and this is one of the original features of this study, we examine
how the perception of risk for their supervisees could affect the
FLMs’ involvement in safety management. One can assume, for
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example, that if FLMs think it highly probable that the operators
they supervise will experience harmful consequences of certain
risks, then these managers will get actively involved in safety man-
agement, whereas if they perceive risks as less probable for their
supervisees, they will be less motivated to take part in preventive
practices. Similarly, one can hypothesize that FLMs’ level of
involvement will be dependent upon the perceived seriousness
of the risk, or even the type of risk. Indeed, as Slovic et al. (1981)
stated, ‘‘Subjective judgements, whether by experts or lay people,
are a major component in any risk assessment. If such judgements
are faulty, risk management efforts are likely to be misdirected’’
(p. 17). We also believe that risk perception and involvement in
safety management may be affected by safety climate prevailing
in the organization.
3. Safety climate, safety performance, and involvement in
preventive practices

Zohar (1980) emphasized the importance of the safety climate
in how safety is managed within organizations. Safety climate
reflects the shared perceptions that have employees of the relative
importance granted to safety issues in their organization. These
perceptions serve as a frame of reference and provide psychologi-
cal guidance for choosing adaptive and appropriate workplace
behaviors. Assessing the safety climate allows one to find out
how workers interpret, evaluate, or judge actions undertaken by
managers on safety issues, as well as the importance and value
accorded to safety in the organization, the acceptable level of risk,
and the attitudes of coworkers toward safety, etc. (Zohar, 1980).
‘‘In a study involving employees from about 20 industrial compa-
nies, Zohar (1980) shows that the two most important dimensions
determining an organization’s safety climate are employees’
perceptions of the attitude of managers toward safety and their
perception of the utility of production-process safety in general.
These perceptions and role expectations are likely to influence
workplace behaviors and affect the success of safety programs’’
(Kouabenan, 2001, p. 337).

The safety climate can be grasped by examining perceptions of
job conditions and characteristics (Philips et al., 2012; Rysdstedt
and Lundh, 2012) and/or by looking at individual attitudes and
characteristics (Oliver et al., 2002; Tomas et al., 2011). It may be
influenced by leadership style (Zohar and Luria, 2010). Indeed,
Zohar and Luria (2010) noted ‘‘that supervisory leaders can act as
gatekeepers, with transformational leaders offering better protec-
tion against potentially harmful organization-level priorities.
Furthermore, transformational supervisors better informed their
members of the organizational priorities as they perceived them,
resulting in a stronger relationship between individual supervisors’
perceptions and members’ organizational climate perceptions’’ p.
647). When the climate is defined by individual characteristics
the term ‘‘psychological climate’’ is used to encompass: (1) per-
ceived support from supervisors, (2) level of stress generated by
one’s position and by disharmonious rapports among coworkers
and work teams, etc., (3) level of challenge and autonomy involved
in the job, and (4) amount of cooperation, friction, and collegiality
among members of the work group (Jones et al., 1979). When the
climate is defined by organizational characteristics, on the other
hand, it is based on structural dimensions of the organization,
including formalization of responsibilities, job activities, standard-
ization of procedures, training, disciplinary systems, etc., as well as
interdependence between departments, decisions, etc., and
centralization of budgetary and policy-related decision-making,
and so on (Jones et al., 1979).

The link between safety climate and safety-related performance
and attitudes has been widely confirmed. Silva et al. (2004) found a
significant relationship between a positive perception of the safety
climate and a low accident frequency, while Cooper and Phillips
(2004), and then Seo (2005), demonstrated a significant link
between positive safety perceptions and pro-safety behaviors
among workers. It has been shown in addition that workers are
more inclined to address safety issues when their supervisors
encourage them to do so, and when their coworkers are also con-
cerned with these issues (Tucker et al., 2008). Workers are also
known to be more likely to report safety problems to their super-
visors when they are convinced of the effectiveness of prevention
programs (Mullen, 2005). Similarly, it has been shown that when
workers perceive little use of the data they report to managers, this
becomes a source of low commitment to accident-analysis proce-
dures (Pransky et al., 1999). In their study, Arezes and Miguel
(2008) noted that the more positively employees viewed the safety
climate (perception of the work environment, personal motivation,
and physical demands of the job), the more they reported wearing
protective hearing gear. Furthermore, Mearns and Yule (2009)
showed that the more the high-level managers were perceived as
uninterested in safety problems or the well-being of employees,
the more the latter tended to take risks and break safety rules.
The reverse was also true: the more the managers were perceived
as getting involved in safety-related actions and as caring about
employees’ well-being, the less the latter tended to take risks or
violate safety rules. In a meta-analysis, Clarke (2010) showed that
‘‘the relationship between safety climate and safety behavior was
partially mediated by work-related attitudes (organizational com-
mitment and job satisfaction), and the relationship between safety
climate and occupational accidents was partially mediated by both
safety behavior and general health’’ (p. 553). The role of attitude
was mentioned also by Tomas et al. (2011) as a mediating variable
between safety climate and accident rate. In another meta-analy-
sis, Beus et al. (2010) stated that ‘‘injuries were more predictive
of organizational safety climate than safety climate was predictive
of injuries’’ (p. 713). They went on to say that ‘‘perceived manage-
ment commitment to safety is the most robust predictor of occupa-
tional injuries’’ (p. 713). In a recent review, Zohar (2010)
recommended to address safety climate from a multi-dimensional
perspective in order to permit examination of potential interac-
tions between its components which incorporates the relative
priorities among the various safety policies, procedures and prac-
tices and their competing domains (e.g. productivity or efficiency)
in their impact on safety performance. In this sense, Bosak et al.
(2013) showed that ‘‘employees’ risk behavior was negatively
related to management commitment to safety and priority of
safety and positively related to pressure for production’’ (p. 256).
In the same vein, Vinodkumar and Bhasi (2010) found that man-
agement commitment and safety rules and procedures predicted
safety compliance directly whereas safety training and safety com-
munication and feedback predicted safety compliance indirectly.
Moreover, they found safety training to be the most important
safety management practice that predicts safety knowledge, safety
motivation, safety compliance and safety participation.

Granted, depending on the approach used, studies on safety cli-
mate do not always find a link between safety climate and safety
performance. For example, in a critical review of various
approaches to safety climate (attitudes, perceptions, etc.), Clarke
(2006a) reported that attitudes toward safety did not significantly
predict safety performance, whereas perceptions of safety pre-
dicted such performance. Moreover, it seems that quantitative
indices, such as accident rates, are only weakly linked to safety cli-
mate (Siu et al., 2004; Zohar, 2000). In this line, several studies
have established a significant link between safety climate and
number of self-reported accidents by participants (Hayes et al.,
1998), and between safety climate and attitudes about safety (par-
ticipation and rule-following), although the link between accident
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frequency and safety climate is sometimes rather weak (Clarke,
2006b; Siu et al., 2004; Zohar, 2000). Finally, Huang et al. (2014)
showed that only employee safety climate perceptions (and not
that of supervisor’s) significantly predicted self-reported safety
behavior (directly) and objective injury outcomes (indirectly).
Despite the inconsistency of the results obtained, owing in part
to differing safety climate measures and indicators (Guldenmund,
2007; Mearns et al., 2003), there is nonetheless sufficient proof
confirming the impact of safety climate on involvement and partic-
ipation in safety-related procedures. For this reason, considering
this dimension seems to us relevant for examining FLMs involve-
ment in safety management. In doing so, we would particularly
be attentive to the nature of the interactions about safety issues
between the management and the workers when designing safety
climate. Referring to the social exchange theory (Blau, 1964 cited
by Hofman and Morgeson (1999)), we also expect that the
exchanges between managers and their supervisees concerning
safety issues could stimulate their involvement in safety. Indeed,
Hofman and Morgeson (1999) showed that exchanges between
leaders and group members regarding safety were significantly
related to safety communication, safety commitment and acci-
dents. For these authors, ‘‘engaging in safety-related communica-
tion should be beneficial to both the organization and the
employee’s leader . . .’’ because ‘‘part of the performance evaluation
of leaders is the safety record of their subordinates’’ (p. 293). In our
case, we would distinguish between safety-related interactions
between FLMS and their immediate supervisors and interactions
with their supervisees. Indeed, because of their intermediate posi-
tion between the executants (workers) and the upper hierarchy,
FLMS hold a strategic position in the effective implementation of
safety on industrial sites. From this we can suppose that FLMs’ per-
ceptions of their supervisees’ attitudes exert as much influence on
how they picture their role and think they should execute it, as do
their perceptions of their supervisors’ attitudes regarding safety.
4. Aims and hypotheses

The study reported in this article set out to examine the effects
of perceived risk and safety climate on involvement in safety man-
agement, and to look at the relative weights of each of these two
variables. First, we postulated that perceived risk could influence
the managerial decisions made by FLMs as well as on the safety-re-
lated actions they initiate or encourage. We hypothesize, for exam-
ple, that if FLMs consider it highly probable that the operators they
supervise will experience harmful consequences of certain risks,
then these FLMs will get actively involved in safety management,
whereas if they perceive risks as less probable for their operators,
they will be less motivated to get involved in preventive measures
(Hypothesis 1). Secondly, in the light of the studies mentioned
above, we assumed that FLMs’ perception of the safety climate at
their industrial workplace would be related to their involvement
in safety management. More specifically, a positive perception of
the safety climate should induce strong involvement in safety
management, whereas a negative perception should favor low
involvement (Hypothesis 2). Moreover, we hypothesized that the
effect of safety climate on involvement in safety management
would be greater than the effect of perceived risk, and that safety
climate would mediate the latter (Hypothesis 3). Finally, we
checked whether the various dimensions of the safety climate scale
affect differently the mediation of the effect of risk perception on
involvement in safety management. In particular, we believed that
these dimensions which reflect differently the safety-related inter-
actions and social exchanges between supervisors and supervisees
may be differently related to the MPLs involvement in safety man-
agement. In this case, we assume that perceived attitude of upper
management toward safety, perceived encouragement from
immediate supervisors and the feeling of being called upon by
supervisees on safety questions would have a different impact on
the mediation of the effect of risk perception on involvement in
safety management (Hypothesis 4).
5. Methodology

5.1. Study sample

The participants were 63 first-line managers (FLMs) of two
nuclear plants belonging to the French nuclear energy company.
They all volunteered to take part in the study and met with
researchers at their workplace. They aged between 26 and 57 with
an average of 44 years. Their mean number of years of seniority
was 20.34, and they supervised 19 operators on average. Among
participants, 83.9% had started at a lower level, that is, they were
operators before being promoted to management, while 16.1%
had been hired directly into a management position. Lastly, all of
the firm’s areas of activity were represented: maintenance
(54.1%), production (21.3%), logistics (8.2%), risk prevention
(8.2%), and services (8.2%). The FLMs in question were foremen of
maintenance sites, heads of logistics teams, and managers of tech-
nical operations. They had technical and managerial duties, and
were required to incorporate safety concerns into their work,
specifically through risk assessment, accident analysis, developing
and issuing safety instructions, and writing accident reports.
5.2. Measures

The study was carried out using a questionnaire made up of
several scales of measurement relating to the various variables.
5.2.1. Measuring safety climate
The safety climate was assessed using 5-point Likert-type scales

ranging from 1 (completely disagree) to 5 (completely agree) with
three sub-dimensions: perceived attitude of upper management
toward safety, FLMs’ feeling of being encouraged by their immedi-
ate supervisors to get involved in risk prevention, and the feeling of
being called upon by supervisees on safety questions. These last
two dimensions reflect the measure of the nature of the interac-
tions or the exchanges as regards safety between managers and
their subordinates.

Perceived attitude of upper management toward safety was
evaluated using a questionnaire by Zohar and Luria (2004) consist-
ing of 15 statements such as ‘‘Our plant’s management reacts
quickly to resolve safety problems when informed of them’’ and
‘‘Our management takes worker safety into account when planning
production pace and work schedules.’’

For the feeling of being encouraged by one’s immediate supervisor,
we designed items that invoked (a) the perceived importance that
one’s immediate supervisor attaches to safety (e.g., ‘‘My supervisor
gives me clear goals on safety issues’’, (b) the feeling of being encour-
aged to get involved (e.g., ‘‘My supervisor urges me to find time to
take charge of safety procedures’’), and (c) perceived support from
one’s supervisor (e.g., ‘‘My supervisor brings in prevention experts
to help me’’).

The items measuring the feeling of being called upon by super-
visees on safety issues were designed on the basis of possible inter-
actions that FLMs might experience with operators placed under
their supervision and that might motivate them to use their leader-
ship role to better promote safety (e.g., ‘‘The operators under my
supervision inform me of their desire to participate in developing cor-
rective actions’’).



Table 1
Means, standard deviations, and reliability of the questionnaire scales.

Variable N
items

M SD a

Perceived risk 34 2.88 1.11 .90
Perceived probability of risks for operators 17 2.69 1.03 .92
Perceived seriousness of risks for operators 17 3.08 1.33 .96
Safety climate 50 3.32 .56 .93
Upper management attitude toward safety 15 3.66 .47 .79
Feeling of being encouraged by immediate

supervisor
19 3.14 .80 .90

Feeling of being called upon by subordinates on
safety issues

16 3.15 .85 .91

Involvement in safety management 28 3.25 .76 .91

N items = total number of the items measuring the scale.
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5.2.2. Measuring perceived risk
We assessed FLMs’ perception of the hazards that their super-

visee’s face. This measure is useful insofar as the FLMs are not
directly exposed to the risks for which they are responsible but
come into contact with them only indirectly, through their super-
visees who battle with these risks on a daily basis. We made use of
a list of 17 significant risks provided in the firm’s Work Health and
Safety Report (fall or slip of even foot, radiological contamination,
hearing impairment, irradiation, fall from height, fire, explosion,
exposure to carcinogens, etc.). First, the FLMs assessed the proba-
bility that each of these risks would happen to their operators,
on a 6-point Likert-type scale ranging from 0 (not applicable) and
1 (not very probable) on up to 5 (very probable). Then they evalu-
ated the seriousness of these same risks for their operators, on
another 6-point scale ranging from 0 (not applicable) and 1 (not
very serious) on up to 5 (very serious).

5.2.3. Measuring involvement in safety management
To measure involvement in safety management, we designed

28 statements about the extent to which FLMs feel they are being
involved in risk-prevention actions by their supervisors or by those
responsible for prevention, or about the preventive actions they
actually undertake themselves (e.g., ‘‘Being involved in accident
analysis done in this department’’, ‘‘Participating in prevention plans
with contractors’’). The FLMs expressed their level of agreement
or disagreement with each of the statements on a 5-point Likert-
type scale.

5.3. Procedure

As stated above, the study was conducted via questionnaire
designed by the authors. Participants were contacted through their
supervisors who planned the appointments with the researcher for
a week on each plant. All first line managers (FLMs) of the two
nuclear plants were concerned by the study, but only 70% actually
participated. The remaining 30% were not able to participate in the
study because they were either asked for an urgent intervention at
the time of scheduled appointment with the researcher or because
they worked the night of the week devoted data collection, or
because the researcher did not obtain the necessary accreditation
to enter the workplace of some FLMs. The questionnaire was filled
out by the FLMs in their office for about 45 min in the presence of
the researcher.
2 These authors proposed three steps for confirming a mediation hypothesis: (1)
he independent variable (IV) significantly predicts the dependent variable (DV) and
e mediating variable (MV). (2) MV significantly predicts DV. (3) When controlling
V, the effect of IV on DV is no longer significant (there is total mediation) or

ecreases while remaining significant (there is partial mediation). If one of the
nditions in steps (1) or (2) is not fulfilled, there is no mediation.
3 In Fig. 1, as in the various mediation diagrams that follow, the value of beta in

arentheses represents the total effect of the IV on the DV, i.e., the effect of IV on DV
hen MV is not controlled.
6. Results

The data were analyzed using SPSS 20.0 software. We first
checked the reliability of our measuring scales (safety climate, per-
ceived risk, involvement in safety management) using a
Chronbach’s Alpha test. Then we check the relations between the
variables using correlation analysis. Lastly, we conducted several
mediation analyses to determine whether the effect of perceived
risk on involvement in safety management was mediated by per-
ceived safety climate.

6.1. Preliminary analyses

All measuring scales obtained a very satisfactory reliability
level. This was true for the overall safety climate (a = .93) and for
its subdimensions as well: perceived attitude of upper manage-
ment toward safety (a = .79), feeling of being encouraged by one’s
immediate supervisor (a = .90), and the feeling of being called
upon by supervisees on safety issues (a = .91). The reliability level
was also very satisfactory for the measure of perceived risk for
operators (a = .90) and for the perceived-risk subdimensions as
well: perceived probability of risk for operators (a = .92) and per-
ceived seriousness of risks for operators (a = .96). Finally, the scale
of involvement in safety management showed good internal con-
sistency (a = .91) (see Table 1).

The correlation analysis between the variables yielded signifi-
cant links between perceived risk and involvement in safety man-
agement (r = .389, p < .01), and also between safety climate and
involvement in safety management (r = .757, p < .01). The same
held true for the subdimensions of safety climate (see Table 2).
The correlation between perceived risk and safety climate was sig-
nificant (r = .333, p < .05). In addition, perceived risk obtained a sig-
nificant link with two subdimensions of safety climate, namely, the
feeling of being encouraged by immediate supervisor (r = .245,
p < .05) and the feeling of being called upon by supervisees on
issues related to safety (r = .471, p < .001).

6.2. Perceived risk, safety climate, and FLM involvement in safety

Here, we looked at whether the overall safety climate and its
subdimensions were mediators of the relationship between per-
ceived risk and involvement in safety management. For this, we
conducted a series of simple linear regression analyses following
the Baron and Kenny method (1986)2, with involvement in safety
management as the predicted variable, perceived risk as the predict-
ing variable, and perceived safety climate and then its subdimen-
sions as mediating variables.

6.2.1. Perceived risk, overall safety climate, and FLM involvement in
safety management

The results showed that perceived overall safety climate totally
mediated the effect of perceived risk on involvement in safety
management.3 Perceived risk significantly predicted a good safety
climate (b = .16, t = 2.75, p = .008, R2 = .11) and substantial involve-
ment in safety management (b = .26, t = 3.29, p = .002, R2 = .15).
This is in line with hypothesis 1. Likewise, safety climate signifi-
cantly predicted substantial involvement in safety management
(b = 1.03, t = 9.03, p < .001, R2 = .57), which is consistent with
hypothesis 2. When safety climate was controlled, the effect of per-
ceived risk on safety-management involvement was no longer sig-
nificant b = .10, t = 1.76, p = .083) (see Fig. 1). This result shows
that even though perceived risk is related to involvement in
T
th
M
d
co

p
w



Table 2
Correlations between measuring scales.

Variable 1 2 3 4 5 6 7

1. Perceived risk
2. Perceived probability of risks for operators .921**

3. Perceived seriousness of risks for operators .953** .761**

4. Safety climate .333* .310 .314
5. Upper management attitude toward safety �.082 �.045 �.101 .541**

6. Feeling of being encouraged by immediate supervisor .245* .215 .242* .906** .447**

7. Feeling of being called upon by subordinates .471** .435** .448** .815** .086 .594**

8. Involvement in safety management .389** .362** .366** .757** .295* .622** .741**

** p < .01.
* p < .05.

Overall safety climate

Perceived risk for 
operators

Involvement in safety 
management 

*p < .05, **p < .01

b = .16** b = 1.03**

(b = .26**) b = .10

Fig. 1. Mediation test of the effect of perceived risk on involvement on involvement
in safety management by overall safety climate.

Feeling of being 
encouraged by one's 

immediate supervisor

Perceived risk for 
operators

Involvement in safety 
management 

*p < .05, **p < .01

b = .17* b = .59**

(b = .26**) b = .17* 

Fig. 2. Mediation test of the effect of perceived risk on involvement in safety
management by the feeling of being encouraged by one’s immediate supervisor.

Feeling of being 
called upon by 

operators

Perceived risk for 
operators

Involvement in safety 
management 

*p < .05, **p < .01

b = .36** b = .66**

(b = .26**) b = .03 

Fig. 3. Mediation test of the effect of perceived risk on involvement in safety
management by the feeling of being called upon by one’s operators.

D.R. Kouabenan et al. / Safety Science 77 (2015) 72–79 77
safety-related behaviors, the effect of safety climate superseded this
effect and became a more powerful determinant. This result con-
firms hypothesis 3.

6.2.2. Perceived risk, perceived attitude of upper management toward
safety, and involvement in safety management

The results of the regression analysis did not indicate mediation
of the effect of perceived risk on involvement in safety manage-
ment by upper management’s perceived attitude toward safety.
Indeed, perceived risk for operators did not significantly predict
perceived attitude of upper management toward safety (b = �.03,
t = �.63, p = .525).

6.2.3. Perceived risk, feeling of being encouraged by one’s immediate
supervisor, and involvement in safety management

The results indicated that perceived encouragement from
immediate supervisors partially mediated the relationship
between perceived risk and involvement in safety management.
Specifically, perceived risk predicted perceived encouragement
by supervisors (b = .17, t = 1.97, p = .05, R = .06), which in turn pre-
dicted substantial involvement in safety management (b = .59,
t = 6.20, p < .001, R2 = .38). When perceived encouragement by
supervisors was controlled, the effect of perceived risk on safety-
management involvement decreased, but remained significant
(b = .17, t = 2.53, p = .014, R2 = .44). In other words, perceived
encouragement from supervisors did not completely cancel out
the effect of perceived risk, which partially explains the involve-
ment of FLMs in safety management (see Fig. 2).

6.2.4. Perceived risk, feeling of being called upon by supervisees, and
involvement in safety management

Here, we introduced the feeling of being called upon by super-
visees on safety questions as the mediator. This variable totally
mediated the effect of perceived risk on involvement in safety
management (see Fig. 3). In this case, perceived risk predicted
the feeling of being called upon by supervisees (b = .36, t = 4.16,
p < .001, R2 = .22), and this feeling in turn predicted substantial
involvement in safety management (b = .66, t = 8.62, p < .001,
R2 = .54). When the feeling of being called upon by supervisees
was controlled, the effect of perceived risk on safety-management
involvement was no longer significant (b = .03, t = .52, p = .602).
These results show that the fact of feeling called upon by operators
they supervise in matters of safety, could motivate FLMs to get
more involved in promoting safety-related practices than did per-
ceived risk. These last results confirm our hypothesis 4.
7. Discussion and conclusion

As expected, the study results confirmed our hypotheses.
Notably, we showed that perceived workplace risk to which first-
line managers’ supervisees were exposed is positively related to
FLMs involvement in safety management. More specifically, the
more FLMs perceived that operators under their supervision were
exposed to frequent and serious risks the more they got involved
in safety management. This first finding corroborates several stud-
ies showing that perceived risk positively related to behavior
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(Arezes and Miguel, 2008; Brewer et al., 2007; Gandit et al., 2009;
Gyekye, 2006; Kouabenan, 1998, 2009; Kuttschreuter, 2006;
Weinstein et al., 2007). It shows that first-line managers’ aware-
ness of their supervisees’ exposure to risk is a triggering element
for their greater concern about safety issues.

In addition, a second main result of our study showed that per-
ception of a good safety climate affected first-line managers’
behaviors in the direction of greater involvement in safety-man-
agement issues. When the FLMs perceived that a good safety cli-
mate prevailed in their workplace, they tended to get more
involved in managing safety procedures than when they worked
in an environment seen as having a rather poor safety climate.
This held true for overall safety climate as well as for each of its
subdimensions. The more FLMs perceived that upper management
at their plant had a positive attitude toward safety, that their
immediate supervisors encouraged them to get involved in preven-
tive actions, and that the operators under their supervision called
upon them regularly about safety questions, the more they got
involved in safety management. These results align with those
observed by various authors (Cooper and Phillips, 2004; Mearns
and Yule, 2009; Seo, 2005).

It should be noted, however, that contrary to Zohar (1980), the
attitude of upper management toward safety had a lesser effect
than did perceived encouragement from immediate supervisor.
Thus, like Tucker et al. (2008), we observed that perceived encour-
agement from immediate supervisors motivated FLMs to get
involved in safety-related actions more than did the simple fact
that upper management had a positive attitude toward safety.
Another important finding comes from the fact that the current
study breaks new ground in the sense that it goes beyond upper
management and executives to take supervisees’ expectations
about the role of FLMs into account in assessing the safety climate.
It turns out that this third dimension was the one with the greatest
relationship with FLMs’ involvement in safety management (lar-
gest effect size: b = .66, t = 8.62, p < .001, R2 = .54). In other words,
the FLMs not only needed to feel supported by their supervisors
on safety matters, but even more importantly, they were sensitive
to being called upon by their supervisees on such matters.

Furthermore, and this is another added value of this study, the
mediation analysis demonstrated that the relationship between
perceived risk and involvement in safety management was com-
pletely mediated by the perceived safety climate. In other words,
safety climate seems to be more important than perceived risk in
terms of motivating FLM involvement in safety-related actions.
Even more interesting is the result showing that being called upon
by their supervisee on safety issues was the only subdimension of
safety climate that completely mediated the relationship between
perceived risk and FLMs’ involvement in safety management. This
last result lends support to the idea that it is useful to introduce
this new dimension into measures of safety climate.

We recognize that our study has some limitations. While the
results are interesting, it is difficult to use them in making general-
izations. Firstly, the sample size was small, but as we indicated in
the procedure, it was difficult to have more in the two nuclear
plants subject of the study (70% of the managers of these industrial
sites took part in the study; what represents an appreciable rate of
participation nevertheless). Further, we worked with a voluntary
sample of first-line managers, not a representative sample of this
group. Also, we agree with Grote (2012) that several factors may
affect the modes of safety management in high-risk industries.
Indeed, our study was conducted at two plants within the nuclear
industry, a sector in which safety questions are typically a major
concern and garner a great deal of attention. It therefore seems
necessary not only to replicate such a study with a larger and more
representative sample of first-line managers, but also to do so in
another industrial or organizational context.
However, the present study breaks new ground in several areas.
To our knowledge, it is one of the first to look at what motivates
FLMs to get involved in safety management, and to hypothesize a
link between both perceived safety climate and perceived risk as
well as to examine the relative weights of each of these two vari-
ables. Another important contribution of this study is to include
in safety-climate measures the impact of having supervisees call
upon FLMs in safety matters. These results shed additional light
on how safety climate affects both general safety conditions in
organizations and onsite prevention behaviors. In particular, they
point to a need to pay attention to a company’s safety climate, to
encourage and support FLMs by offering them resources to imple-
ment the safety procedures they initiate, and by showing them
that supervisors appreciate the efforts that front-line managers
make in matters of safety. Some safe-behavior models, such as
Dejoy’s (1996) sequential model of self-protective behavior, posit
— and rightfully so — that safety climate is one of the pillars of
motivation for triggering the adoption of, and adherence to, safe
behaviors. Moreover, the fact that being called upon by supervisees
on safety issues very strongly related to FLMs involvement in
safety, should provide incentive for organizations to better inform
supervisee workers as to what they can expect of their FLMs, and
also to urge them to ask questions and make suggestions about
safety to their supervisors. This entails creating the conditions for
a free and open communication based on trust relationships,
excluding possibilities of sanctioning for revelations about safety.
Communication and exchange of information seem to be essential
for the development of trust and commitment. Indeed, ‘‘social
exchange builds up feelings of personal obligation, gratitude and
trust among partners, all of which lay a foundation of social soli-
darity’’ (Chinomona and Moloi, 2014, p.304).
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