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Abstract The present paper investigates the potential
benefits of a strong safety culture (SC). Specifically, we
build on the organizational support theory to explore the
direct and indirect effects of SC on firm performance.
Partial least squares method is used to analyze the data
collected from a survey among 251 Canadian plants. The
results show that SC is associated with several performance
indicators all linked to sustainable development (i.e.,
environmental, financial, and safety performance). Impor-
tantly, our findings also suggest that the relationships
between SC and environmental/safety performance are
mediated by the actual level of implemented environmen-
tal/safety practices within plants. We conclude the paper by
highlighting the study’s limitations and contributions as
well as theoretical and managerial implications.

Keywords Sustainable development - Workplace
safety - Environmental management - Safety culture -
Organizational support theory - Survey research

Introduction

During the past three decades, sustainability has become an
important strategic objective for businesses. Based on this
concept, companies should operate in ways that secure their
long-term economic performance by avoiding short-term
behaviors which are socially detrimental or environmentally
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wasteful (Porter and Kramer 2006). The organizations’
growing interest in sustainability can be attributed to the
increasing internal and external pressures (Sarkis et al.
2010) and to the risk of losing sales and even jeopardizing
their survival (Ehrenfeld 2005). In addition, organizations
have realized that they can enjoy cost savings and gain long-
term competitive advantage by being concerned about the
future of people and planet and through the creation of
unique sustainability-oriented processes (Hart 1995).

This paper focuses on the internal dimension of “sus-
tainable operations management” as defined by Kleindorfer
et al. (2005), and how it affects the financial, environmental,
and social performance of the organization. This dimension
consists of (i) the management of human resources, health
and safety at work, and adaptation to change, and (ii) the
management of environmental impacts and natural resour-
ces. Specifically, the emphasis is on environmental man-
agement and workplace safety. Although both of them
became important social responsibility issues during the
1970s, the green movement seems to have gained much
more scholarly attention and despite their similarities, to
date, there has been a lack of research to establish a link
between the two (Cantor 2008). The number of occupational
safety research publications in top operations management
journals has also remained extremely low (Das et al. 2008;
De Koster et al. 2011). There are limited evidences in the
operations management literature to show that managerial
attention to employees’ safety actually leads to improved
performance (Das et al. 2008). Yet the need for improving
workplace safety is pressing. Each year, millions of people
suffer disabling injuries and thousands are killed at the
workplaces throughout the world. In the United States,
nearly 4,690 work-related fatalities and 3.1 million nonfatal
occupational injuries and illnesses have been reported in
2010 (Bureau of Labor Statistics 2010). The Occupational
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Safety and Health Administration (OSHA) estimates that
organizations pay almost $1 billion per week to injured
employees and their medical care providers (Cantor 2008).

In order to fill the gap in the current literature regarding
the conjunction of occupational safety and ecological sus-
tainability, this study attempts to address two major
research questions: “Are the organizations promoting
occupational safety for their employees more likely to join
the green movement?” And, “Does an organization’s
safety culture (SC) have a spillover effect on its environ-
mental endeavors and financial performance?” In doing so,
we draw on the SC literature and organizational support
theory (Eisenberger et al. 1997) to explain how the
employees motivated by organization’s SC and their
management commitment in improving workplace safety,
help the organization enhance its financial performance
and effectively adopt environmental practices (EPR)
and improve its environmental performance. Similar to
McFadden et al.’s (2009) proposed culture—initiative—out-
come model for patient safety in the healthcare industry,
we also suggest that a positive workplace SC encompassing
two critical components, that is, management commitment
and employees’ participation/empowerment, positively
affects its safety performance both directly and indirectly
through implementation of safety practices (SPR). We
examine these issues by applying a survey methodology
and collecting primary data from a sample of 251 Canadian
manufacturing plants.

This paper contributes to the operations management
literature in many ways. First, by linking workplace safety
and financial performance, this study provides a foundation
for future research on making a business case for safety
management. Second, a theoretical model is developed
linking SC to safety and environmental management
practices and performance. More specifically, the model
suggests that a positive SC can improve organization’s
safety and environmental performance both directly and
indirectly through the adoption of related processes and
practices. Third, it highlights the important role of indi-
viduals, both managers and employees, in achieving all
three sustainability objectives, that is, improving social,
environmental, and financial performance. Finally, unlike
other sustainable operations management studies which
focus on the environmental sustainability as the entry point
for operationalizing sustainability, this paper introduces the
commitment to safety and establishing a positive SC as the
starting point toward achieving sustainable development.

In the next section, we integrate two streams of literature
on environmental and safety management and define the
six constructs of interest. We then propose nine hypotheses
building on the organizational support theory, SC litera-
ture, and prior empirical studies in sustainability domain.
After presenting the research methodology and data
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analysis results, we discuss our findings and their theoret-
ical and managerial implications.

Literature Review
Safety Culture

The concept of SC was first coined in the International
Nuclear Safety Advisory Group’s (INSAG) summary
report on the Chernobyl accident, published by the Inter-
national Atomic Energy Agency (IAEA) in 1986. Although
it has been widely used since then, there is no clear cut
definition of the term SC and numerous definitions have
been developed in the academic literature for it (Choudhry
et al. 2007). It is used to describe an organizational culture
in which safety is understood to be, and accepted as, the top
priority (Cooper 2002). Cooper (2000) refers to it as the
observable degree of effort by which all organizational
members direct their attention and actions toward
improving safety on a daily basis, while Richter and Koch
(2004) describe it as the shared and learned meanings,
experiences, and interpretations of work and safety which
guide people’s actions toward risk, accidents, and preven-
tion. In a nutshell, a strong SC is formed when the values
espoused by management are consistent with the behavior
of the employees (Vredenburgh 2002) and when safety is
regarded by everyone as being an issue that concerns
everyone (Choudhry et al. 2007).

Researchers have carried out empirical studies to
determine the indicators which reflect SC (Mearns et al.
2003; Ostrom et al. 1993). Despite several inconsistencies
in the idiosyncratic labeling of SC indicators, two factors—
employees’ participation and management commitment to
safety—appear to be replicated across several studies (Cox
and Cheyne 2000; Fernandez-Muiiz et al. 2007; McFadden
et al. 2009; Vecchio-Sadus and Griffiths 2004). Hence, in
this study, a positive SC is defined as the one in which
managers are committed to and reinforce safety as an
organizational priority and employees adhere to the safety
rules and guidelines and participate in their establishment
and improvement.

Safety Practices

Safety practices are the policies, procedures, and activities
implemented or followed by the management of an orga-
nization targeting safety of their employees (Kirwan 1998).
They are the essential elements permitting an effective
management of safety in the organizations and are
designed to comply with the existing applicable legisla-
tions. Numerous studies have attempted to identify specific
safety management practices that improve safety
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performance in terms of accident and incident rates
(DePasquale and Geller 1999; McFadden et al. 2009;
Shannon et al. 1997). They have revealed that organiza-
tions with lower accident rates are characterized by a few
of the following factors: management active involvement
in safety initiatives; frequent safety training for employees;
hazard identification and assessment; horizontal and verti-
cal communication about safety issues; frequent safety
inspections; safety-oriented reward systems; thorough
investigation and statistical analysis of accidents and
incidents; and empowerment of the workforce. These
practices can be categorized into two mutually exclusive
groups of control and prevention. The former includes
safety-related initiatives which are aimed at reducing the
adverse impacts of accidents/incidents after their occur-
rence. Emergency response plans and actions are among
these practices. The second group, however, includes the
activities that are intended to prevent incidents/accidents
occurrence, such as hazard identification and assessment,
safety training, reporting incidents/accidents and statistical
analysis of the collected data, and system redesign for
improving the workplace safety. The latter type of prac-
tices is of interest in this study. Therefore, we define SPR
as the set of procedures/activities which aim at preventing
incidents/accidents occurrence.

Environmental Practices

Upon the enactment of various environmental regulations
in the 1970s, organizations have allocated significant cap-
ital and operating budgets to control the adverse environ-
mental impact of their products and processes.
Environmental practices encompass the techniques to
reduce, minimize, or eliminate the negative impacts of
organization’s operations, products or services on the nat-
ural environment (Rao and Holt 2005; Shrivastava 1995a).

Fig. 1 Conceptual model

These practices are classified into three categories of pol-
lution prevention, pollution control, and management sys-
tems (Klassen and Whybark 1999a). While all three
categories aim at improving environmental performance,
practices which address pollution at the source are gener-
ally recognized to generate other benefits (Hart 1995). This
type of practices is of interest in this paper. Therefore, we
define EPR as the techniques and procedures that lead to
pollution reduction at the source (Thoumy and Vachon
2012). They include efforts to analyze product life-cycle,
prevent pollution, reduce wastes, or recycle materials.

Organization’s Performance

In line with sustainable development perspective, we define
the organization’s performance along three dimensions:
environmental performance (EPE), safety performance
(SPE), and financial performance (FPE). The concept of
safety performance refers to the extent to which organi-
zations are able to prevent accidents and incidents or
decrease their adverse impacts (De Koster et al. 2011).
Environmental performance is defined as the extent to
which an organization improves its performance in respect
to its environmental responsibilities (Kleindorfer et al.
2005). Financial performance refers to the degree to which
an organization achieves profit-oriented outcomes and
reduces its overall costs.

Conceptual Model and Hypotheses Development

In this section, drawing from safety and sustainability lit-
eratures and organizational support theory, we present our
hypotheses on the interrelationships among six constructs
of interest (see Fig. 1).
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Safety Culture and Financial Performance

Organizational support theory (Eisenberger et al. 1997),
derived from social exchange theory (Blau 1964), assumes
that employees form general beliefs about how much their
organization values their contributions and cares about
their well-being. Central to this theory is the norm of
reciprocity: when one person treats another well, the norm
of reciprocity obliges the return of favorable treatment
(Gouldner 1960). Hence, the employees’ perceived orga-
nizational support increases their willingness to further
contribute to the organization’s success and helping the
organization reach its objectives (Eisenberger et al. 2001).

Applying this theory to the safety context, it can be
posited that a positive SC stemmed from management
commitment has the potential to create a positive exchange
relationship between the organization and its employees.
When employees believe that top management cares about
their personal safety and well-being, they will choose to
reciprocate by developing affective commitment to the
organization (Rhoades et al. 2001), putting forth discre-
tionary effort on behalf of the firm (Piercy et al. 2006), and
involving in more pro-social behaviors like aiding fellow
employees, offering constructive suggestions, and gaining
knowledge and skills that are beneficial to the organization
(Meyer and Herscovitch 2001). They will be more willing
to pursue organizational goals and to remain with the
organization (Meyer et al. 1990) which leads to decreased
absenteeism and turnover rates (Harrison et al. 2006) and
increased productivity and customer satisfaction (Mathieu
et al. 2006; Patterson et al. 2004). They will also feel more
satisfied with their jobs (Rhoades and Eisenberger 2002).
Such employees’ reactions to their perceived organiza-
tional support improve their job performance, which in turn
positively influences the organizational profitability and
financial performance (Ostroff 1992; Podsakoff and Mac-
Kenzie 1997; Subramony 2009; Sun et al. 2007).

H1 The level of an organization’s safety culture is posi-
tively associated with its financial performance.

Safety Culture, Environmental Practices,
and Environmental Performance

The similarities between workplace safety and environ-
mental management are significant enough that they have
been thought of as major components of the overall con-
cept of sustainability in the operations management liter-
ature (Kleindorfer et al. 2005). Activist groups interested in
both environmental and occupational health issues have
recognized the similarities between the two and formed
labor-environmental alliances across the United States
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known as “blue-green coalitions” (Mayer 2009). However,
to date, there has been a lack of research to establish a
direct link between environmental management and
workplace safety.

In this paper, we argue that organizations with a positive
SC are more likely to adopt an environmental sustainability
perspective, implement ecologically friendly practices, and
improve their environmental performance due to a number
of factors. First, a prime component of SC relates to
management commitment to safety and how it is demon-
strated to the employees. The motives and drivers behind
management commitment to safety are quite similar to the
ones for seeking improvements in environmental perfor-
mance (Taubitz 2010). As a result, managers who are
motivated to enhance their organizations’ workplace safety
will also be willing to invest in EPR (Caprar and Neville
2012). According to Corbett and Kleindorfer (2001), these
drivers include enhancing corporate image and reputation
(Vastag 2004), increasing revenue and market share (Del-
mas 2001), seeking regulatory compliance (Snir 2001),
avoiding liability and negligence (Kleindorfer and Saad
2005; Wolf 2001), and improving company’s relations with
local communities and other stakeholders (Rothenberg
et al. 2001). Moreover, by encouraging and committing to
a positive SC, top management can serve as champion of
change and alter the culture of the organization to be more
flexible and responsive to changes (Daily and Huang
2001), hence increasing the chances of EPR success, that
is, improved environmental performance.

Second, it is frequently argued in the environmental
management literature that motivated and empowered
individuals can bring the critical ideas and deliver the
efforts necessary to improve their organizations’ environ-
mental performance (Starik and Rands 1995; Zwetsloot
and Marrewijk 2004). One of the critical components of a
positive SC is employees’ active involvement and partici-
pation in safety-related activities, which results in their
empowerment. Therefore, it is possible to conclude that an
organization with a positive SC will be able to implement
EPR more effectively and improve its environmental per-
formance due to employees’ motivation and active
participation.

Third, workplace accidents are sometimes associated
with environmental problems. For example, air pollution
due to the release of chemicals into the air is not only
undesirable from an environmental point of view, but it
also has an adverse impact on the working conditions of
employees and their safety and well-being (Chandrashekar
et al. 1999). Hence, being committed in eliminating
workplace hazards and risks sometimes requires the orga-
nizations to implement environmental practices to prevent
waste and pollution, which in turn results in improvements
in their environmental performance.
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Finally, both environmental and safety management
domains require large-scale behavior change for a mean-
ingful impact to be realized. For example, the same
mindset that underlies practices to prevent workplace
injuries can be applied in efforts to reduce energy con-
sumption (Cunningham et al. 2010). The organizations
with positive SC are the ones who have successfully
managed to change their managers’ and employees’ atti-
tudes and behaviors to be safety-oriented. Hence, they do
not need to reinvent the wheel to develop successful
interventions for aligning the employees’ behaviors with
environmental sustainability objectives. They can harness
the momentum of the SC and adapt successful behavioral
interventions from the safety domain to achieve improve-
ments in environmental sustainability.

H2 The level of an organization’s safety culture is posi-
tively associated with the degree of investments in envi-
ronmental practices within that organization.

H3 The level of an organization’s safety culture is posi-
tively associated with its environmental performance.

Further, it is expected that adopting the techniques and
procedures which take into account the environmental con-
siderations, namely EPR, reduce the organization’s negative
impacts on the natural environmental (Melnyk et al. 2003;
Sroufe 2003). For example, organizations participating in
emission and energy consumption reduction programs will
reduce their carbon footprint by introducing energy con-
serving operation processes, installing energy efficient
lighting fixtures and conservation-oriented maintenance.
Moreover, with proactive EPR organizations can eliminate
environmentally hazardous production processes, redesign
their existing product systems to reduce life cycle impacts,
and develop new products with lower life cycle costs
(Hart 1995). Likewise, they can analyze and understand the
impacts of their products and processes on the environment
and improve their environmental performance by conduct-
ing life-cycle analysis (Matos and Hall 2007). Several
studies, to date, have provided empirical evidences to sup-
port the positive relationship between EPR and environ-
mental performance in organizations (Klassen and Whybark
1999b; Pullman et al. 2009; Russo and Fouts 1997).

H4 The degree of investments in environmental practices
within an organization is positively associated with its
environmental performance.

Safety Culture, Safety Practices, and Safety
Performance

Developing and maintaining a positive SC is an effective
tool for improving safety-related outcomes at work, such as
decreasing accidents and injuries and increasing safety

compliance and safety knowledge of employees (Hofmann
and Stetzer 1996; Neal et al. 2000; Vecchio-Sadus and
Griffiths 2004). Organization’s SC considerably affects the
employees’ involvement in unsafe behaviors which, based
on the Domino Model of Accident Causation (Heinrich
1931), is one of the major root causes of workplace acci-
dents in different industries (Brown et al. 2000; Mearns
et al. 2003; Oliver et al. 2002). Sulzer-Azaroff (1978)
suggests that employees are ‘“naturally” reinforced to
engage in unsafe practices by taking shortcuts to achieve
immediate positive results (e.g., completing the tasks in
shorter time). Positive SC counteracts this “natural” rein-
forcement by increasing employees’ motivation to comply
with safety rules and also by increasing their awareness of
rules and the importance of following them (safety
knowledge). In their survey study of 551 workers from two
steel plants located in the southeastern US, Brown et al.
(2000) demonstrate that a weak SC increases the presence
of unsafe work behaviors through employees’ perceived
work pressure and perceived barriers to safety. Similar
findings have been reported by other studies such as
Thompson et al. (1998) and Seo (2005).

A few empirical studies in operations management lit-
erature have demonstrated that several aspects of a positive
SC such as the creation of a blame-free environment, a
commitment to be safety-centered, an openness about
errors, and a safety-over-productivity attitude lead to
exceptionally good safety outcomes (De Koster et al. 2011;
McFadden et al. 2009; McFadden and Hosmane 2001). The
frequency and severity of occupational accidents and
incidents are reduced through improved SC in terms of
management commitment and employee participation and
empowerment. Top management commitment has a dual
effect on safety performance (Krause and Weekley 2005).
On the one hand, committed leaders allocate adequate
resources to implement safety initiatives and safety
enhancing systems. On the other hand, they influence
employees’ behaviors simply by demonstrating support for
improving workplace safety. When employees observe
their management commitment, they will be more willing
to co-operate to improve safety performance (Hofmann
et al. 2003). They will try to comply with regulations, to
take the proper safety measures, and to actively participate
in activities designed to promote improvements in their
workplace safety. Therefore, management commitment
enhances employees’ commitment and decreases occupa-
tional injuries (Zacharatos et al. 2005). In addition,
employees’ participation and commitment to safety is
likely to increase not only their personal safety con-
sciousness (De Koster et al. 2011), but also the safety of the
work environment, through actions on safety suggestions
and the encouragement of safe behavior among coworkers
(Michael et al. 2005).
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HS The level of an organization’s safety culture is posi-
tively associated with its safety performance.

A culture which encourages shared vision of a strategy
usually results in an internal drive and passion to develop
new innovation and embrace change (Hamel and Prahalad
2005). According to Shrivastava (1995b), an organization’s
sustainability initiatives and its strategy must be closely
interwoven, rather than being separate programs that are
managed independently of one another. Top management’s
verbal commitment must be supported by their actions to
effectively influence the workplace safety performance. To
be perceived as credible, their words should be supported
by establishing safety-related practices in the organization
and allocating money for safety supplies and initiatives.

H6 The level of an organization’s safety culture is posi-
tively associated with the level of implemented safety
practices within that organization.

The preventive safety programs and practices are
regarded in several studies as the antecedent of the
employees’ perceptions about the importance of safety in
their organization and hence contribute to performing tasks
in a safe manner (DeJoy et al. 2004). Companies that have
better safety initiatives in place and invest more money in
safety management are expected to have better safety
outcomes (Hoonakker et al. 2005). The extent to which
these practices are implemented in an organization affects
the probability, frequency, and severity of the accidents
and incidents. For example, communication of safety
information through either formal training or informal on-
the-job discussions enhances employees’ safety awareness
and consciousness, decreases their involvement in unsafe
behaviors and hence, improves organization’s safety per-
formance (De Koster et al. 2011). It also helps them to
identify the hazards in the workplace, and the procedures
available to prevent, correct or minimize their risks
(Fernandez-Muiiiz et al. 2007). Employees’ involvement in
the hazard identification and risk analysis process is
another behavioral-oriented technique that provides them
with authority, responsibility, and accountability for
required decisions which in turn reduce their involvement
in unsafe acts and consequently, the accidents rate (Cox
and Cheyne 2000; Rundmo 2000; Vredenburgh 2002).

H7 The level of implemented safety practices within an
organization is positively associated with its safety
performance.

Safety, Environmental, and Financial Performance
It is widely believed that there is a trade-off between efforts

in safety and profitability/production, that is, safety pre-
ventive measures require expenses that are not in line with
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production objectives, and consequently have negative
impacts on organization’s profitability and competitiveness
(Carrillo 2005). Conversely, researchers have suggested that
accidents have adverse effects in terms of decreases in pro-
ductivity and quality and deterioration of the firm’s public
image or employee morale, all of which lead to decreased
financial performance (Brown 1996; Rechenthin 2004).
Evidences of both arguments have largely been anecdotal in
nature. Therefore, to make a business case for safety, the
level of invested resources in safety management should be
compared to its impact on the organization’s profitability.

Proactive safety engenders an increase in the organiza-
tion’s costs through areas such as salaries paid for safety
professionals, employees’ training, and protective equip-
ment purchase. On the other hand, investing in safety can
make changes in the organization’s processes and pro-
duction technologies, which in turn can offer benefits in
terms of savings in materials or energy, and hence cutting
the real costs of such investment (Ashford 1997). Lack of
safety, however, can result in direct and indirect costs when
accidents and incidents occur. The direct costs include such
things as medical expenses, disability payments, attorney
fees, and property damage repair costs. The larger indirect
costs with a long-term negative impact on the organiza-
tion’s financial performance include increased insurance
costs, increased operational costs due to disruptions to
work progress, loss or injury of trained and experienced
workers, and loss of production quality due to a non-
experienced employee performing work normally handled
by an experienced employee who has been injured and is
away from work (Brown et al. 2000; Manuele 2011). In
addition, accidents also undermine the organization’s
internal relationships, workers’ morale and motivation or
harm its public image and cause a severe deterioration in
its public relations (Smallman and John 2001). They can
also cause organizations to miss delivery dates causing
financial losses due to the delay itself and due to deterio-
ration in the customers’ perception of the firm (Fernandez-
Muiiiz et al. 2009). Finally, strong safety reputation helps
companies attract and retain higher-quality employees and
reduce the costs of recruiting and training of new
employees (Howard-Grenville et al. 2003).

H8 An organization’s safety performance is positively
associated with its financial performance.

Similarly, many organizations perceive trade-offs
between environmental performance and economic per-
formance. Researchers and practitioners have tried for a
long time to find out whether it “pays” to be green. A large
number of studies have demonstrated that environmental
management efforts and improved environmental perfor-
mance can increase firms’ revenues and lower their overall
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costs (Ambec and Lanoie 2008; Angell and Klassen 1999;
King and Lenox 2002; Melnyk et al. 2003). Improved
environmental performance reduces the amount of waste,
the consumption of various production inputs including
energy and materials, and the number of components in
products (Rothenberg et al. 2001). Elimination of spills and
other environmental damages prevents expenses associated
with lawsuits and legal settlements (Karpoff et al. 2005).
Pollution prevention can also allow a firm to avoid the cost
of installing and operating pollution control devices and to
reuse materials through recycling (Hart 1997; Quazi et al.
2001). Waste reduction, another aspect of improved envi-
ronmental performance, leads to better utilization of natu-
ral resources, improved efficiency and higher productivity
and reduces operation costs. Finally, an organization’s
strong environmental reputation, similar to safety reputa-
tion, results in lower costs for recruiting and training of
new employees (Howard-Grenville et al. 2003).

In addition to its effects on costs, environmental per-
formance can impact revenues either through gains in
existing markets or access to new markets. Firms can
benefit from their improved environmental performance as
a powerful marketing tool which brings about increased
revenue, market share, and new market opportunities
(Klassen and McLaughlin 1996; Rao and Holt 2005).
Examples of new environmentally conscious markets range
from clothing produced with organic materials to hybrid
vehicles. Hence, we expect that improved environmental
performance in terms of lower levels of air emissions,
waste water generation, solid waste disposal, and energy
consumption contributes to better financial performance.

H9 An organization’s environmental performance is
positively associated with its financial performance.

Methodology
Data Collection

Data from a sample of 1,001 Canadian manufacturing
plants located in Ontario and Quebec provinces was col-
lected through a mail survey distributed in April-May
2011, following a procedure inspired by Dillman (2000).
We chose the plant as the level of analysis because it is
generally where many safety and environmental issues are
evaluated and operational decisions are implemented. The
sample was randomly selected utilizing the Canadian
Scott’s Directory and included the plants with more than
100 employees (as it was reported by this database) from
the industries included in the North American Industrial
Classification Systems (NAICS) codes 315-337, excluding
process-based industries such as paper, petroleum, and
chemical products. These codes include leather goods,

textile products, clothing, wood products, furniture, plastic
and rubber products, machinery, transport equipment,
electrical equipment, and fabricated metal industries. A
follow-up phone call was made a couple of weeks after the
mailing to confirm the reception of the questionnaire and to
encourage participation. A total of 251 usable responses
mostly from plant managers were collected from that
effort, that is, a response rate of 25 %.

Survey Questionnaire and Measures

The survey instrument used for this research includes total
of 32 items measured on a seven-point likert-type scale for
the six main constructs (listed in Appendix 1). As noted
earlier, SC construct represents management commitment
to reinforcing safety as organizational priority and
employees’ adherence to the established safety rules and
guidelines and their participation in workplace safety
activities. In this study, SC was measured by seven items
adapted from a previously published safety climate survey
(Sexton et al. 2003). Similar to McFadden et al.’s approach
(2009), we only included seven of the original 19 items
which measured SC at the organizational level and were
most closely aligned with our definition of SC in “Safety
Culture” section. A seven-item scale captured the degree
and level of implementation of seven activities that aim to
improve workplace safety, such as taking input from all
stakeholders on hazard identification/assessment and inci-
dent/accident reduction methods, reporting incidents/acci-
dents without blame, open-ended discussion groups, safety
training for employees, statistical analysis of incidents/
accidents data, and system redesign for safety. These items
were taken from McFadden et al.’s scale (2009) for patient
safety initiatives and modified based on OHSAS 18001
(British Standards Institution 2007) principles of a work-
place safety management system. Safety performance was
also measured by a five-item scale taken from McFadden
et al.’s scale (2009) for safety outcomes. These items were
modified to assess the changes in the workplace safety
performance of the plant over a 2-year period on five dif-
ferent dimensions, that is, severity, frequency, and impact
of incidents/accidents as well as increased awareness and
understanding of incidents/accidents and their root causes.

The extent of EPR was assessed using a five-item scale
which captured the extent to which resources have been
invested in five programs related to environmental man-
agement over the previous 2 years: ISO 14001 certification,
pollution prevention, recycling of materials, life cycle
analysis, and waste reduction. Environmental performance
was measured by a five-item scale, in terms of improvements
in the amount of air emissions, waste water generation, solid
waste disposal, consumption of hazardous/harmful/toxic
materials, and energy consumption over a 2-year period.

@ Springer



270

S. Hajmohammad, S. Vachon

Lastly, financial performance was measured by a three-item
scale, in terms of the level of plant’s average returns on
investment, average profit, and profit growth compared to
the industry average over a 2-year period.

In addition to the variables presented above, we also
examined three control variables to avoid any unjustifiable
influence of alternative factors, other than those included in
our model, on the plant’s performance. First, we controlled
for plant size because the safety, financial and environmental
performance gains or failures we observe may be explained
by this factor as opposed to the mechanisms we model. On
one hand, larger firms may have greater adverse environ-
mental impacts or larger number of accidents/incidents and
consequently be under more external pressure to improve
their performance; on the other hand, they might have larger
resource pools to invest in environmental technologies or
SPR and consequently higher levels of environmental/safety
improvement (Vachon and Klassen 2006a). In our study,
plant size is measured as the number of employees (loga-
rithmized). The second possible confounding effect relates
to the complexity of plant’s internal processes. Plants with a
higher level of complexity could be prone to lower levels of
performance. The number of plant’s product lines is taken as
a proxy for the level of plant complexity. Finally, we con-
trolled for the percentage of unionized shop floor workers, as
it can affect plant’s safety performance.

Post Hoc Tests of Data Appropriateness

We assessed nonresponse bias using f tests to compare the
early and late waves of responses (Armstrong and Overton
1977; Lambert and Harrington 1990). Two groups of 63
surveys were chosen from the first and last waves of sur-
veys received (i.e., the upper and lower quartiles of the
returned surveys), and ¢ tests were performed on the
responses of the two groups on four demographic-related as
well as ten randomly-selected items in the dataset. The
t tests yielded no statistically significant differences, sug-
gesting that nonresponse may not be a problem to the
extent that late respondents represent the opinions of non-
respondents.

To minimize key-informant bias, we contacted each
plant by phone prior to sending the survey to identify the
manager most knowledgeable about the financial, envi-
ronmental and safety issues (Kumar et al. 1993). Although
responses from multiple informants may have been pre-
ferred, we believe that our informants were positioned to
make the assessment asked of them. In addition, we
checked for common method bias to assure that the
observed relationships between variables are not con-
founded by the respondents’ social desirability, leniency,
acquiescence, and other social, psychological, and
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measurement factors. To reduce the likelihood of common
method bias, the dependent variables were placed after the
independent variables in the survey to diminish, if not
avoid, the effects of consistency artifacts (Podsakoff et al.
2003). In addition to this precaution taken during the sur-
vey design, Harman’s single factor post hoc test (Harman
1976) was performed. The exploratory factor analysis
revealed seven factors with eigenvalues greater than 1.0
that accounted for 63.67 % of the total variance. The first
factor only accounted for 29.4 % of the variance. These
results suggested that common method bias was not a
serious problem in our study (Podsakoff et al. 2003).

Finally, in order to establish the validity of the answers
provided by the single respondents and to enhance the rigor
of research, the survey data on environmental performance
were compared to the objective data which is publicly
available from National Pollutant Release Inventory
(NPRI) provided by the federal government of Canada
(Environment Canada 2010). This database contains
information on more than 300 pollutants released and
transferred from individual plants across Canada (air,
water, land, and injected underground and transferred off-
site to disposal, treatment, sewage, energy recovery, and
recycling). Of the 251 plants in our sample, we were able to
identify 56 of them in the NPRI database. In line with our
definition of environmental performance in the survey data
to be the improvement of plant’s environmental impacts
over a 2-year period (i.e., 2008-2010), we took three dif-
ferent measures of change in pollutant release over the
same period from NPRI data of the 56 plants in our sample
(Henri and Journeault 2010). These measures include
changes in onsite air emissions, changes in total onsite
emissions, and changes in total onsite and offsite emis-
sions. Nonparametric Spearman Rank Correlation test
shows positive and significant correlations between the
mean score of environmental performance as provided by
the respondents and each of the abovementioned measures
(correlations of 0.436, 0.406, 0.385; p < 0.01). Hence, the
self-rated improvement in environmental performance is
positively correlated with the improvement in the level of
pollutants released from 2008 to 2010. These results are in
line with Dixon-Fowler et al.’s (2013) meta-analysis find-
ings which indicate that the use of self-report measures of
environmental performance does not result in different
outcomes than the use of archival data.

Given that the majority of the firms in our sample were
privately owned and also because the unit of analysis was
the plant, unfortunately, a meaningful validation of finan-
cial performance data with a third party secondary data
source was not possible. Moreover, manufacturing plants’
accident/incident records were not publicly available and
hence, we could not validate the safety performance data.



Safety Culture

271

Data Analysis

Partial least squares (PLS) method and more specifically
SmartPLS 2.0 (beta) software (Ringle et al. 2005) was
selected as the modeling technique for testing the proposed
conceptual model in this study for a number of reasons
(Peng and Lai 2012). The environmental management and
safety management concepts have seldom been examined
in one single study, and there are no well-established the-
ories that can directly serve as the theoretical foundation of
their hypothesized relationships, making PLS an appro-
priate analysis tool for the exploratory nature of this study.
Second, PLS performs better relative to covariance-based
structural equation modeling (CBSEM) techniques in
testing complex models with small sample sizes. To test
the hypothesized relationships using CBSEM techniques,
the minimum required sample size would be 350 cases,
while the minimum sample size of 60 cases is enough for
PLS analysis (Chin and Newsted 1999; Tanaka 1987).
Finally, unlike CBSEM, PLS does not assume multivariate
normality in the data, making it useful where observations
do not fit with this restriction. Kolmogorov—Smirnov and
Shapiro—Wilk tests show that the variables in this study are
not normally distributed (statistics: 0.113-0.354 and
0.711-0.941; p < 0.01). Multivariate kurtosis of 136.803
with critical ratio value of 23.231 further confirms the
data’s departure from multivariate normality requirement
for using CBSEM techniques (Byrne 2010).

As stated earlier, the items related to SC, practices, and
performance constructs were adopted from McFadden
et al.’s (2009) study with a healthcare context and applied
to a manufacturing context in this study. Therefore, con-
structs’ unidimensionality was tested prior to PLS data
analysis to purify the measurement scales. The sample of
251 cases was randomly split in half for unidimensionality
pre-test (Sample 1) and data analysis (Sample 2) to avoid
the problem of capitalization on chance due to specification
searches and model modifications aiming at improving the
measurement models (MacCallum et al. 1992).

Unidimensionality of Constructs

Unidimensionality refers to existence of a single concept
underlying a group of measures (Gerbing and Anderson
1988). Following Kim et al. (2012), unidimensionality of
the six constructs was assessed through confirmatory factor
analysis (CFA) employing IBM SPSS Amos 19 (Arbuckle
2010) software.

The measurement model for each construct was esti-
mated first. Then, the constructs were combined into pairs
and each pair was estimated separately. The measurement
model including all constructs was estimated last. At each
step, we assessed whether or not the model fit the data, by

examining the ¢ values, standardized residuals, modifica-
tion indices, and a number of goodness-of-fit indices. These
indices are reported for pair-wise and total measurement
models in Table 1.

During this stage, six items were dropped due to their low
loadings or high cross-loadings to establish unidimension-
ality of all six constructs (SPR-3, SC-5,6, EPR-1,2 and
EPE-3). A comparison of the goodness-of-fit statistics to the
recommended values of these fit indices reveals an adequate
fit of the modified measurement models to the data.

Estimation of Measurement Model

After establishing the unidimensionality of the constructs
and identifying their measurement models’ structure, the
next step is to test the measurement models in PLS and
assess reliability, convergent, and discriminant validity of
the constructs (Fornell and Larcker 1981). The reliability
study indicates the degree of internal consistency between
the multiple variables that make up the scale, in other
words, the extent to which the indicators or items of the
scale are measuring the same concepts. In PLS, alternative
ways of judging multiple-item consistency, rather than
Cronbach’s o, are used. The methods look at (1) the reli-
ability of the individual items that make up the measure,
and (2) the composite reliability of the items as a group
(comparable to Cronbach’s o). Individual item reliability is
assessed using the item’s loading on the construct. A
common rule of thumb is to accept items with more
explanatory power than error variance (Carmines and
Zeller 1979), that is, with loadings greater than 0.7 (Fornell
and Larcker 1981). Of the 26 items in the various scales,
four of them were below this threshold with minimum
loading of 0.57, which were kept in the measurement
model to retain the content validity of their underlying
constructs. All factor loadings were also statistically sig-
nificant (p < 0.01). Further, composite reliability assesses
the inter-item consistency, which should also have a min-
imum value of 0.7. All of the scales demonstrated
acceptable performance on this basis (see Table 2).

The standard for acceptable convergent validity is that
the construct’s average variance extracted (AVE) should
exceed 0.5, indicating that the items share at least half of
their variance with the construct (on average). Again, as
depicted in Table 2, all scales performed acceptably on this
basis.

Discriminant validity addresses the potential problem of
having measures for one construct overlap the conceptual
territory of another construct. To test the discriminant
validity, we ran a series of nested measurement model
comparisons in which we constrained the covariance
between each pair of constructs to one (Bagozzi and Yi
1988) employing IBM SPSS Amos 19 software. The y>
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Table 1 Fit indices for pair-wise and total measurement models (CFA)

Model % (df) y2rdf GFI CFI NFI RMR RMSEA
(1) SC and SPR 56.618 (42) 1.348 0.925 0.983 0.938 0.066 0.054
(2) SC and SPE 43.869 (33) 1.329 0.935 0.984 0.939 0.044 0.052
(3) SC and EPR 20.844 (29) 1.097 0.959 0.995 0.950 0.083 0.028
(4) SC and EPE 31.474 (26) 1.211 0.945 0.984 0.918 0.072 0.042
(5) SC and FPE 18.421 (19) 0.970 0.965 1.000 0.967 0.055 0.000
(6) SPR and SPE 56.943 (41) 1.389 0918 0.983 0.942 0.062 0.057
(7) SPR and EPR 32.988 (24) 1.374 0.946 0.986 0.951 0.077 0.056
(8) SPR and EPE 59.466 (33) 1.802 0.916 0.956 0.908 0.105 0.081
(9) SPR and FPE 31.588 (25) 1.264 0.947 0.992 0.961 0.081 0.047
(10) SPE and EPR 13.584 (18) 0.755 0.973 1.000 0.972 0.060 0.000
(11) SPE and EPE 45.638 (25) 1.826 0.924 0.955 0.907 0.055 0.083
(12) SPE and FPE 16.733 (18) 0.930 0.967 1.000 0.974 0.035 0.000
(13) EPR and EPE 13.632 (12) 1.136 0.970 0.991 0.933 0.067 0.034
(14) EPR and FPE 15.995 (8) 1.999 0.959 0.979 0.960 0.105 0.091
(15) EPE and FPE 18.380 (13) 1.414 0.957 0.984 0.950 0.051 0.058
Measurement Model 310.697 (280) 1.110 0.844 0.983 0.852 0.092 0.030
Recommended value <3.0 >0.9 >0.9 >0.9 <0.07 <0.08
cT:r?vl:r:erEe\izlijéﬂgfy and Items Loadings Composite reliability AVE Items Loadings Composite reliability AVE
SPR 0.89 0.57 SC 0.89 0.61
SPR-1 0.81 SC-1 0.86
SPR-2  0.78 SC-2  0.86
SPR-4 0.71 SC-3 0.83
SPR-5 0.78 SC-4 075
SPR-6  0.66 SC-7 057
SPR-7  0.79
SPE 0.91 0.68 EPE 0.80 0.50
SPE-1 0.79 EPE-1 0.71
SPE-2 0.76 EPE-2 0.72
SPE-3  0.90 EPE-4 0.73
SPE-4 0.84 EPE-5 0.67
SPE-5 0.83
EPR 0.85 0.65 FPE 0.93 0.81
EPR-3 0.68 FPE-1 0.88
EPR-4 0.87 FPE-2 0.92
EPR-5 0.86 FPE-3 0.90

difference tests for all pairs of constructs were statistically
significant at p value of 0.05 (Table 3). In addition, the
square roots of the AVE for all constructs were greater than
all of the inter-construct correlations (Table 4), which is
the evidence of sufficient discriminant validity (Chin
1998). Lastly, the examination of items’ cross-loadings
table revealed that each item loading in the table was
higher on its assigned construct than on the other con-
structs, supporting adequate convergent and discriminant
validity (Table 5).
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In conclusion, analysis of measurement models shows
that the underlying items have sound measurement
properties.

Estimation of Structural Model

The PLS structural model was assessed using bootstrapping
procedure (Efron and Tibshirani 1993) with 250, 500 and
1,000 times of resampling. The magnitude and statistical
significance of the structural paths were consistent across
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Table 3 Discriminant validity

Constructs SC SPR  SPE EPR EPE
Safety practices 8.2%

Safety performance 223 10.9

Environmental practices 11.5 6.0 13.7

Environmental performance  45.4 39.7 447 233
Financial performance 40.9 296 372 242 303

a Xz differences between each constrained model and unconstrained
model. Difference in degree of freedom = 1. All of the differences on
pair-wise comparisons of the scales were significant at p value of 0.05

the three rounds of bootstrapping. Figure 2 and Table 6
show the path coefficients and the explained construct
variances.

The R? values of 0.25, 0.21, and 0.06 indicate that the
model explains a fair amount of variance for environ-
mental, safety, and financial performance, respectively. As
demonstrated in Fig. 2, the links between SC and financial
performance, EPR, and SPR are significant (¢ values equal
to 2.03, 4.12, and 12.68, respectively) offering evidence for
hypotheses H1, H2, and H6. Environmental practices are
also significantly related to environmental performance
(t = 4.57), providing statistical support for H4. The sig-
nificant SC-safety performance and SPR-safety perfor-
mance paths provide support for hypotheses HS and H7
(t = 1.77 and ¢ = 2.32). Sobel test (Preacher and Hayes
2004) further demonstrates that the former relationship is
partially mediated by SPR (Sobel = 2.28; p < 0.05).
Similarly, the significant SC—environmental performance
path provides support for hypothesis H3 (r = 2.04) and
Sobel test confirms that this relationship is partially med-
iated by EPR (Sobel = 3.06; p < 0.01). As to hypotheses
HS8 and H9, Fig. 2 and Table 6 show that the safety and

Table 4 Correlation matrix

environmental performance do not significantly relate to
financial performance. With regards to the three control
variables included in the model, only plant size can sig-
nificantly affect environmental performance.

Overall, the conceptual model that we originally pro-
posed gained adequate support from the data. The SC
proved to be related to the environmental, safety, and
financial performance through direct and indirect paths
defined in the model.

Discussion

The significant results for the direct and indirect relation-
ships between SC and all three dimensions of organiza-
tional performance (i.e., financial, environmental, and
safety performance) lend support for the concept of reci-
procity norm and organizational support theory in work-
place safety context. Organizational support theory
(Eisenberger et al. 1997) is built upon the underlying
concept that employees’ perceived organizational support
stimulates their felt obligation to return the profitable
treatment they receive from their organization by caring
about the organization’s success and helping the organi-
zation reach its objectives. Our results suggest that orga-
nizations with a positive SC, where (i) top management is
concerned about employees’ safety and well-being and (ii)
employees are empowered and actively involve and par-
ticipate in safety-related activities, are more likely to gain
better financial, environmental, and safety outcomes as a
result of their increased employees’ commitment in pur-
suing organization goals and objectives. These results are
also in accord with total quality management literature
(Curkovic et al. 2000; Kaynak 2003; Nair 2006; Samson
and Terziovski 1999) as well as human resource manage-
ment literature (Huselid et al. 1997; Jayaram et al. 1999;

SC SPR SPE EPR EPE FPE PS PC PU
Safety culture 0.782
Safety practices 0.644 0.760
Safety performance 0.375 0.421 0.826
Environmental practices 0.327 0.355 0.291 0.806
Environmental performance 0.270 0.267 0.333 0.405 0.709
Financial performance 0.223 0.0926 0.131 0.062 0.053 0.900
Plant size (PS) 0.143 0.208 0.146 0.010 0.253 -0.018 -
Plant complexity (PC) 0.064 0.126 0.104 0.083 0.106 0.041 0.035 -
Plant unionization (PU) -0.179 —-0.010 0.059 -0.114 0.082 -0.118 0.257 -0.016 -

The diagonal elements are the square roots of the average variance extracted (AVEs); the off-diagonal elements are the inter-construct

correlations
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Table 5 Items’ loadings and

cross loadings sC SPR SPE EPR EPE FPE
SC-1 0.86 0.57 0.33 0.20 0.19 0.23
SC-2 0.86 0.64 0.40 0.30 0.26 0.19
SC-3 0.83 0.52 0.27 0.37 0.18 0.21
SC-4 0.75 0.40 0.25 0.19 0.26 0.09
SC-7 0.57 0.30 0.14 0.19 0.15 0.11
SPR-1 0.50 0.81 0.41 0.30 0.28 0.11
SPR-2 0.47 0.78 0.37 0.29 0.32 0.02
SPR-4 0.43 0.71 033 0.30 0.25 0.05
SPR-5 0.58 0.78 0.28 0.28 0.12 0.11
SPR-6 0.35 0.66 0.18 0.25 0.14 0.07
SPR-7 0.55 0.79 0.30 0.20 0.10 0.05
SPE-1 0.25 0.28 0.79 0.15 0.27 0.07
SPE-2 0.23 0.27 0.76 0.23 0.17 0.01
SPE-3 0.35 0.39 0.90 0.29 0.29 0.10
SPE-4 0.40 0.42 0.84 0.32 0.35 0.19
SPE-5 0.28 0.34 0.83 0.19 0.25 0.12
EPR-3 0.01 0.04 0.06 0.68 0.25 ~0.03
EPR-4 0.36 0.36 0.28 0.87 0.38 0.09
EPR-5 0.28 0.33 0.28 0.85 0.32 0.04
EPE-1 0.23 0.24 0.22 0.22 0.71 ~0.01
EPE-2 0.24 0.13 0.21 0.32 0.72 ~0.03
EPE-4 0.18 0.17 0.28 031 0.73 0.06
EPE-5 0.12 0.22 0.22 0.30 0.67 0.13
FPE-1 0.20 0.12 0.14 0.05 0.02 0.88
The values in bold font FPE-2 0.18 0.03 0.10 0.02 0.01 0.92
highlight the items” loadings on  ppg_3 0.22 0.09 0.11 0.09 0.10 0.90

their intended constructs

Subramony 2009) pointing out the beneficial effects of
management commitment and employee empowerment on
organizational performance.

Our results also contribute to the workplace safety,
sustainability, and operations management research in
several ways. This is the first study to provide empirical
evidence for the relationship between safety, environmen-
tal, and financial dimensions of sustainable development in
one model. Prior research and managerial practices
regarding sustainability in operations management
emphasize on the environmental issues as the entry point
for operationalizing sustainability. Our results, however,
suggest that commitment to safety and establishing a
positive SC as the starting point toward achieving a sus-
tainable business can yield great benefits not only in terms
of improved safety performance, but also with regards to
improvements in firm’s environmental and financial
outcomes.

Our results also reaffirm the proposed safety chain
concept put forth by McFadden et al. (2009) for patient
safety in healthcare industry as we provide empirical evi-
dence for their SC-initiative—outcome model in a
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manufacturing context. More specifically, this study dem-
onstrates that a culture of safety within the workplace is
tied to the successful implementation of SPR, and ulti-
mately to improved safety performance in terms of
reduction in the frequency, severity, and impact of inci-
dents/accidents as well as heightened awareness and
understanding of incidents/accidents and their root causes.
We have also extended their model and explored the con-
nections among safety chain variables with financial per-
formance and ecological sustainability. More specifically,
given the similarities between a safety-oriented and an
environmental-friendly culture, our theoretical model and
empirical results suggest that McFadden et al.’s model can
be extended to the environmental management domain. In
other words, a strong SC directly relates to the successful
implementation of green practices and improved green
performance of the firm.

Our study is also consistent with a recent stream of
studies in corporate social responsibility (CSR) domain
which focuses on the details of CSR activities and on how
firms can maximize the beneficial effects of CSR on their
financial outcomes (Basu and Palazzo 2008; Houghton
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Fig. 2 Operational model with path coefficients

Table 6 PLS structural model

results

# p < 0.01; * p <0.05; '

p <0.10

Standardized Coefficient t value

Safety culture — Financial performance 0.188 2.028%
Safety performance — Financial performance 0.071 0.071
Environmental performance — Financial performance —0.009 0.086
Plant size — Financial performance —0.034 0.385
Plant complexity — Financial performance 0.022 0.183
Plant unionization — Financial performance —0.078 0.815
Safety culture — Safety performance 0.205 1.770F
Safety practices — Safety performance 0.275 2.317*
Plant size — Safety performance 0.036 0.439
Plant complexity — Safety performance 0.056 0.858
Plant unionization — Safety performance 0.087 0.974
Safety culture — Environmental performance 0.134 2.039*
Environmental practices — Environmental Performance 0.365 4.571%*
Plant size — Environmental performance 0.203 2.218%
Plant complexity — Environmental performance 0.062 0.978
Plant unionization — Environmental performance —0.096 1.048
Safety culture — Safety practices 0.644 12.684**
Safety culture — Environmental practices 0.327 4.119%*
Variance explained in the endogenous variables

Financial performance R* = 0.061 Safety practices R*> = 0415

Safety performance R* = 0.209 Environmental Practices R* = 0.107

Environmental performance R* = 0.250
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et al. 2009; Kim et al. 2010; Margolis and Walsh 2003;
Tang et al. 2012). Specifically, our findings provide partial
support for Tang et al.’s (2012) study, suggesting that two
“CSR engagement strategies” can increase the overall
CSR benefits to the firm: (i) pursuing an “internal CSR”
activity (in our case, SC) as the entry point of CSR
engagement rather than an “external CSR” activity, and
(i1) engaging in other “related” CSR dimensions with
similar resources, skills, and knowledge requirements
(in our case, environmental management) at the next steps.

Unfortunately, the research reported here is of a purely
cross-sectional snapshot and we are unable to test and
account for the lags between the development of the SC
and the existence of practices and performance changes,
which is a limitation of all such studies. Therefore, we
suggest that two further streams of field research are nee-
ded. The first is to conduct in-depth case studies to detail
the impact of SC and improvement initiatives on the per-
formance dimensions internally used by the firms, to
determine the rich fabric of how the culture and these
initiatives lead to performance changes. Secondly, to
increase the rigor of the study, a set of longitudinal studies
are required to measure the extent of safety-oriented cul-
ture and the implementation level of SPR and EPR and
their impact on organizational performance across a
3-to-5-year period, examining the relationships and their
development through time. These studies can collect sec-
ondary panel data for companies whose CSR and perfor-
mance information are available on databases such as
Compustat and Environmental, Social and Governance
factors (ESG) in addition to gathering primary survey data
from the same companies regarding their organizational
culture and specific practices.

Lastly, the surprising findings of no significant rela-
tionship between safety/environmental performance and
financial performance merit some discussion. One reason
for the lack of such effects could well lie in a possible
lagged relationship between these performance constructs,
as suggested by Hart and Ahuja (1996). Their results pro-
vide some evidence that it may pay firms to be green, but
only after a time lag. Specifically, they found that it takes
up to 2 years for improved environmental performance in
terms of emission reduction to improve accounting profit-
ability measures such as return on sales (ROS), return on
assets (ROA), and return on equity (ROE). Therefore, our
somewhat-puzzling findings might not be surprising after
all. Moreover, this lagged effect could be due to reputation
considerations. For example, a firm that is sued in time
period t may experience an immediate stock price reaction
(Klassen and McLaughlin 1996; Konar and Cohen 2001),
but the accounting returns may only be affected several
years later if the litigation results in substantial legal or
compliance costs. Similarly, although a firm may emit
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toxic chemicals, this information is only released to the
public with at least a 1-year lag, which in turn takes one
more year for it to affect the firm’s revenue and profit.
Unfortunately, as we did not perform a longitudinal study
and cannot empirically investigate this suggestion and have
to leave it for subsequent research.

We must also acknowledge some other limitations of
our study. First, reliance on single-respondent perceptual
data is a potential shortcoming of survey methodology,
creating grounds for bias. While any potential bias of this
kind cannot be explicitly ruled out, earlier research sug-
gests no major concerns (Ellis et al. 2010; Gadenne et al.
2009; Hajmohammad et al. 2013; Jiang 2009; Sarkis et al.
2010; Vachon and Klassen 2006b). Moreover, studies
suggest that self-reported data are highly consistent with
more objective measures, especially when the respondents
are at the appropriate level within the organization
(Ketokivi and Schroeder 2004; Miller and Roth 1994).
Besides, validation of our survey data on environmental
performance with NPRI objective measure confirms that
there is no major bias in the single respondent self-reported
data in this study.

Second, the plants included in this study were selected
from a limited range of industries with moderate levels of
safety and environmental risks. Indeed, our findings might
not be completely applicable to industries with lower levels
of workplace hazards/adverse environmental impacts.
Exploring the effect of industry type—with regards to
safety and environmental concerns—on our proposed
model is a fruitful avenue for future research (Baird et al.
2012).

In addition, the findings of this paper suggest other areas
for future research. For example, it would be interesting to
explore the connections between our proposed model and
firm’s competitive advantage. Given that SC is shown here
to be an important driver of sustainability, additional lon-
gitudinal research should examine whether it leads to or is
associated with emergence of an environmental-friendly
culture within the organizations.

Conclusions

This paper addresses Brown (1996) and Cantor’s (2008)
almost-unanswered calls for workplace safety research in
operations and logistics management, and puts the anec-
dotal trade-off between safety and productivity/profitability
into question. The arguments advanced in this paper illu-
minated how two aspects of SC, that is, management
commitment and employee participation could directly
enhance the three dimensions of the organization’s per-
formance, i.e., safety, environmental, and financial per-
formance. Specifically, we demonstrated that SC influences
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safety performance indirectly through the mediating effect =~ Table 7 Survey items
of. SPR. We also showed tha.t orgamz‘at'lons with a safety- o i scale items® Mean  SD
oriented culture were more likely to join the green move-
ment, adopt green technologies and successfully implement ~ Safety culture (SO
. . . . To what extent does your plant exhibit each of the
green practlces, and SUbsequently’ 1mprove their environ- following organizational characteristics? (1 = not at all,
mental performance. 7 = great extent)
This study is distinct from previous works in the CSR SC-1: Senior management listens to and cares about 6.24 0.89
and sustainability fields in that it looks into the inter-rela- employees” safety concerns
tionships between safety and environmental management SC-2: The plant’s managem‘entlls driving the workforce to  6.16 0.88
. ) be a safety-centered organization
COIlStI‘l:lCtS, 'al"ld Sugge'Sts u'SI‘ng Safety as an' enFry point for SC-3: The plant’s management acts upon the employees’ 5.93 0.99
operationalizing sustainability for an organization. Further, suggestions regarding safety matters
it emphasizes on both the human benefits (safety perfor— SC-4: The plant’s employees encourage each other to report  5.19 1.33
mance) and the business case (environmental and financial any safety concerns they might have
. . S SC-5: Employees’ safety i tantly rei d Dropped
performance) of achieving this broader conceptualization p”.o”.t'cp oyees” sajety s constantly reinforced as a roppe
of sustainability. It also uses survey data from validated SC-6: The plant’s management knowingly compromise Dropped
and reliable scales specifically designed to measure the safety concerns for productivity
defined constructs rather than the standard MSCI ESG (also SC-7: The plant’s employees adhere to the established 5.26 0.99
known as KLD) data which is often the source of proxy safety rules and guidelines
. . . Safety practices (SPR)
variables for CSR-related constructs in CSR literature. } ]
. . To what extent has your plant implemented the following
On the practical level, the proposed model provides the practices as a means to reducing safety incidents/
organizations’ managers a path for designing or rethinking accidents? (1 = not at all, 7 = great extent)
their approaches toward sustainability and a guideline for SPR-1: Taking input from all stakeholders on hazard 5.59 112
. . . . identification and assessment
making the best out of their established environmental and o o
. SPR-2: Taking input from all stakeholders on incident/ 5.52 1.16
safety management systems. To keep up with the world- accident reduction methods
wide queSt for SUStaiHability in various industries, many SPR-3: Reporting incidents/accidents without blame Dropped
organizations have sought to become environment-oriented SPR-4: Open-ended discussion groups (discuss openly 5.39 133
and establish environmental management systems such as about incidents/accidents)
ISO 14001, after becoming customer-oriented and imple- SPR-5: Safety training for employees 375 111
mentation of quality management systems such as ISO SPR-6: Statistical analysis of incidents/accidents data 5.18 1.59
. . . SPR-7: System redesign for safety (restructuring th 5.71 112
9001 during late twentieth and early twenty-first centuries. PR-7: System redesign for safety (restructuring the
; . o . functioning of equipment, technology, procedures, etc.)
This study provides empirical support that both financial g, ionmental practices (EPR)
and environmental outcomes are tied to the SC» suggesting Over the last 2 years, to what extent has your plant invested
that organizations desiring to make environmental and resources (money, time, and people) in programs in the
Lo . . . followi ? (1 = not at all, 7 = great extent
financial improvements need to focus their attention to this ollowing areas? (I = not at a great extent)
. . . EPR-1: 1SO 14001 certification Dropped
infrastructural issue as the first step and emphasize on the i )
i tant role of the individuals’ commitment, empower EPR=2: Pollution prevention bropped
impor -
porta d L. ) o 1 h ’ p EPR-3: Recycling of materials 4.88 1.55
ment, an 'par.t1c1pat1f)n. ur'resu ts suggest that managers EPR.4: Life cycle analysis 268 Léa
interested in improving environmental and safety perfor- EPR-5: Waste reduction 457 159
mance of their plants in parallel to their financial gains gty performance (SPE)
should follow a systematic approach in creating a culture of Over the last 2 years, to what extent have the following
safety prior to pursuing ecological sustainability. Once safety performance indicators changed? (1 = much
s .. worse, 7 = much better)
employees’ safety becomes a priority and employees par-
.. . [ . SPE-1: Frequency of incidents/accidents 5.21 1.08
ticipate in building a safe workplace environment, orga- o )
izafi R f th ined t " SPE-2: Severity of incidents/accidents 5.26 1.15
nizations —can rans 'CI‘ ¢ sgame momen um 0 SPE-3: Understanding of incidents/accidents 5.39 0.98
successfully adopt énwronm.ental teChnO.IOgleS and 1rr'1ple— SPE-4: Awareness of possible incidents/accidents 5.56 0.90
ment SPR and ultimately improve their safety/environ- SPE-5: Impact of incidents/accidents 527 1.05
mental performance. Environmental performance (EPE)
Over the last 2 years, to what extent has your plant’s
environmental performance changed in the following
areas? (1 = much worse, 7 = much better)
. EPE-1: Air emissions 4.63 0.89
Appendix 1: Survey Items I EmISIons
EPE-2: Waste water generation 4.65 1.01
EPE-3: Solid waste disposal Dropped

See Table 7.
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Table 7 continued

Constructs and their scale items® Mean SD
EPE-4: Consumption of hazardous/harmful/toxic material ~ 4.78 1.04
EPE-5: Energy consumption 5.04 1.07

Financial performance (FPE)

Rate the following plant’s performance over the last 2 years

against the industry average (1 = well below, 7 = well

above)
FPE-1: Average returns on investments 4.57 1.15
FPE-2: Average profits 4.39 1.33
FPE-3: Profit growth 4.40 1.25

% The items in italic font have been dropped during confirmatory factor analysis
(CFA)
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