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Abstract

Purpose — This paper aims to analyse the extent to which health and safety action controls, results
controls and informal controls affect the integration of health and safety issues into management actions,
which in turn leads to improve health and safety performance. It also investigates the extent to which those
health and safety control mechanisms contribute complementarily to the integration of health and safety
issues.

Design/methodology/approach — A survey of 108 Italian non-listed firms tests a set of hypotheses based on
complementarity theory and object of control framework.

Findings — Not all the health and safety control mechanisms positively influence the integration of health and
safety issues into business practices and external stakeholder relations. Complementarity between health and
safety control mechanisms is significant only for higher health and safety performance companies, indicating
that the health and safety control mechanisms operate as a package.

Research limitations/implications — The health and safety performance measure could be replaced in
future research by improved inter-subjectively testable information, although collecting health and safety
quantitative data is difficult. An additional limitation is the response rate.

Practical implications — The findings encourage companies to design and use a comprehensive set of health
and safety control mechanisms to promote a healthy workplace.

Originality/value — The paper contributes to the management control, sustainability management control
and health and safety accounting literature. The paper provides an in-depth interdisciplinary analysis of the
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effectiveness of different control mechanisms in the context of health and safety that hitherto has rarely been
investigated despite the multiple importance of the topic.

Keywords Action controls, Results controls, Informal controls, Complementarity, Health and safety,
Management control
Paper type Research paper

1. Introduction

The global health emergency related to the COVID-19 (SARS-CoV-2) pandemic has
reemphasised the importance of proactive management of employee health and safety (H&S)
issues for the proper functioning of societies, organisations and economies. Given the new
goals, rules and behaviours that will emerge in society and organisations to assure H&S in
everyday life, it is crucial to extend the discussion of H&S in management control and
accounting studies, adopting interdisciplinary perspectives to show the synergies between
control measures and the management of H&S (Bouten and Hoozée, 2016; Caicedo and
Martensson, 2010; O'Neill ef al, 2013). Moreover, the topic is relevant to the study given that 340
million work-related injuries occur every year, of which 2.3 million are fatal (O'Neill et al, 2015).

Different interrelated choices exist to promote the integration of H&S issues in the
workplace. In this research, H&S issues are defined as the different aspects entailing practices,
decisions or actions concerned with the safety, health and welfare of people in the workplace
(Barnett-Schuster, 2008). The establishment of both safety culture and safety climate that
include hazard reporting, active communication, management commitment and leadership,
employee participation and training, making everyone accountable for safety are meaningful
ways to integrate H&S issues (Fernandez-Muniz et al, 2007; Guldenmund, 2010; Zohar, 2010).
Also, the use of appropriate equipment and tools for the job and the promotion of independent
audits are critical choices to integrate H&S issues (Sadiq, 2012). Finally, the design and use of
dedicated control mechanisms are an additional way to promote healthy workplaces (Bouten
and Hoozée, 2016). However, even though H&S control mechanisms are important nowadays in
organisations, their analysis is still under-researched and under-theorised.

H&S control mechanisms to create safer work environments are an extension of
management control (Bouten and Hoozée, 2016; Caicedo and Martensson, 2010; O'Neill et al,
2015b; O'Neill and Wolfe, 2017). They are formal and informal procedures, routines, processes
and practices, which make it possible to self-regulate, guide and continuously assess H&S
performance at both strategic and operational levels. They support the definition of H&S
organisational goals, responsibilities, internal communication and resource allocation at the
strategic level. At the operational level, they support the H&S task definition, protect staff and
workers and help to minimise H&S risks. Their design and use can promote the integration of
H&S issues, that is the act or process of combining two or more elements so that they work
together (Hornby, 2000) to implement successful analyses that spread H&S principles into a
variety of organisational activities (Casey et al, 2017; Frey et al, 2014; Loeppke et al., 2015).

The topic of H&S control mechanisms is also related to management control literature,
and in particular, to the discussion of a package of controls. The management control
package of an organisation comprises “the complete set of control practices in place”
(Grabner and Moers, 2013, p. 408). A stream of literature has argued that controls should be
complementary, operating as a system, because no stand-alone control is sufficient to foster
integration and achieve better performance (Bedford and Malmi, 2015; Grabner and Moers,
2013). A different view argues that control mechanisms are not interdependent, and
companies develop autonomous types of control for different aspects, designing a package
approach to management control (Malmi and Brown, 2008; Otley, 2016).

The study of management control as a package requires further discussion as the literature
presents mixed findings (Demartini and Otley, 2019; Matéjka et al, 2020; Mundy, 2010). Despite
their incidence “informal control is not an area that has been extensively or explicitly



considered in management control research, yet a failure to more explicitly identify how
informal control operates within organisations constitutes a fundamental impediment to the
further development of management control [...] and particularly in investigations of
management control as a package” (Tucker, 2019, p. 220). While numerous calls to study
informal controls exist (Cardinal et al, 2017; Otley, 2016; Tucker, 2019), they have not been
analysed as much as formal accounting control mechanisms (Braumann et al, 2020; Friis ef al,
2015; Henri and Wouters, 2019). A risk is to provide “serious model under-specification” as
failing to recognise the potential link between various control mechanisms may lead to
mistaken conclusions about the types of controls developed by organisations and their effects
(Chenhall, 2003, p. 131). As a consequence, the internal consistency between formal and
informal control mechanisms have not yet been analysed sufficiently even though it is a pivotal
topic to deepen the understanding of management control package functioning. The analysis of
H&S control mechanisms is also relevant for the analysis of the under-investigated social
dimension of sustainability (Bebbington and Thomson, 2013; Bebbington and Unerman, 2018).

To help fill these gaps, this paper analyses the extent to which H&S action controls, results
controls and informal controls affect the integration of H&S issues into two different
management actions, i.e. business practices and external stakeholder relations. The latter, in
turn, leads to H&S performance. The paper also investigates the extent to which the H&S
control mechanisms contribute complementarily to affect the integration of H&S issues. The
paper is one of the first interdisciplinary studies in the accounting literature that offers an in-
depth analysis of the effectiveness of different control mechanisms in the context of H&S.

A set of hypotheses is developed following complementarity theory (De Jong et al, 2014;
Turner and Makhija, 2006; Kreutzer et al,, 2016) and Merchant and Van der Stede’s (2007)
object of control framework. It makes it possible to consider both formal (action and results)
and informal (softer social) management control mechanisms. The hypotheses predict a set of
relationships between H&S control mechanisms, management actions and H&S
performance. Survey data from a sample of 108 Italian non-listed companies was used to
test the hypotheses. The empirical results, based on partial least squares structural equation
modelling (PLS-SEM), support a sub-set of the hypotheses developed. The paper makes three
main interdisciplinary contributions concerning management control, sustainability
management control and H&S accounting literature.

The next section defines the conceptual aspects and presents a literature review. Section 3
presents the hypotheses. Section 4 sets out the research methodology. Section 5 presents the
findings and Section 6 discussion and contributions to the literature. The final section
provides conclusions.

2. Control mechanisms and H&S

Different management control frameworks have been proposed in the literature. They
include Simons’ (1994) levers of control, the balanced scorecard (Kaplan and Norton, 1996),
the sustainability balanced scorecard (Hansen and Schaltegger, 2016) and Adler and Borys’
(1996) enabling and coercive models of control. Other frameworks that have been suggested
are Ferreira and Otley’s (2009) performance management system, Broadbent and Laughlin’s
(2009) performance management systems model, Malmi and Brown’s (2008) management
control package, Tessier and Otley’s (2012) model of Simons’ levers of control and Merchant
and Van der Stede’s (2007) object of control.

This research relies on the object of control framework, which classifies control
mechanisms according to their focus. The object of control framework is well-grounded in a
long line of empirical research that builds on Ouchi’s (1977; 1979) seminal classification of
organisational controls. It makes it possible to identify the full extent of independent
organisational control mechanisms (Goebel and WeiBenberger, 2017). It includes informal
controls, while other frameworks focus exclusively on formal control mechanisms (Adler and
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Borys, 1996; Simons, 1994). It is sufficiently comprehensive for the analysis of a package of
controls, but it is also parsimonious. Compared with the balanced scorecard (but the same
analysis can be made for Simons’ levers of control), which focuses on competitive aspects and
which has been widely investigated (Sundin ef al,, 2010), the object of control framework is a
relatively new framework that has been investigated very little (Goebel and WeiBenberger,
2017; Sandelin, 2008; Pfister and Lukka, 2019; Van der Kolk et al., 2019). Other frameworks are
broader and more difficult to test empirically, at least in survey analysis (Broadbent and
Laughlin, 2009; Ferreira and Otley, 2009; Tessier and Otley, 2012). The framework proposed
by Malmi and Brown (2008) includes a variety of formal controls and informal control
mechanisms, but there is a potential overlap between the mechanisms identified.

A package approach indicates a (complete) set of control mechanisms in place, regardless of
whether the functioning of control mechanisms is interdependent or the design choices take
interdependencies into account (Demartini and Otley, 2019; Grabner and Moers, 2013). From this
perspective, organisations “constitute a package of distinct control mechanisms that have
been separately designed and implemented without an overall intention or coordination, but
where each element aims to facilitate the attainment of different aspects of organisational goals”
(Otley, 2016, p. 53). In a package approach, the control mechanisms operate independently.

Formal controls include action and results controls (Merchant and Van der Stede, 2007).
Action controls include the appropriate behaviours, specific procedures, rules, responsibilities
and job descriptions that employees must engage with to achieve organisational goals (Turner
and Makhija, 2006). They are useful when managers know what actions are (un)desirable and
can ensure that (un)desirable actions (do not) occur (Merchant, 1998). They are conceptually
coherent with the integration of H&S issues, which requires the definition and communication
of actions, responsibilities and employee accountability.

Results controls define performance outputs, standards and goals and monitor and
evaluate performance at the individual and organisational levels (Sihag and Rijsdijk, 2019).
H&S issues that are to be integrated with management actions require the planning of key
performance metrics that can be used to measure the effectiveness of strategies and
programmes and determine their value for the organisation and external stakeholders
(Bouten and Hoozée, 2016; Gunarathne et al., 2016).

Informal controls are “the unplanned, spontaneous and noncodified information-based
routines, procedures and practices that collectively generate and transmit information
through vertical and lateral interpersonal relationships prevailing within an organisation to
influence, maintain, or alter patterns in organisational activities” (Tucker, 2019, p. 230). They
describe a range of unwritten but collectively accepted organisational values, norms and
beliefs that guide employees’ choices and actions (Cardinal ef al., 2010). Informal discussions
and sharing of experience between employees and managers at different organisational
levels are necessary to integrate H&S issues into management actions because they help
create a safe work environment (Bouten and Hoozée, 2016; De Jong ef al, 2014).

The characteristics of the object of control framework make it possible to discuss whether
a system approach or a package approach to management control and the related question
concerning the internal consistency between formal and informal control mechanisms, is
more effective (Grabner and Moers, 2013; Malmi and Brown, 2008; Tucker, 2019). The aim is
to understand whether the performance effect of a control mechanism depends on the
presence of other controls (Demartini and Otley, 2019).

The control mechanisms operate as a system —i.e. they are interdependent— when the
performance effect generated by the combination of control mechanisms is significant and
higher than the sum of the parts. In such a case, the combination of control mechanisms
operates in a complementary manner. Conversely, if the effect of one control mechanism
decreases when another control mechanism is present, the performance effect is less than the
sum of the parts and control mechanisms operate as substitutes (De Jong et al., 2014).



The distinction between system and package approach implies that a control package can
be composed of a set of controls that operate as a system or of a set of independent control
mechanisms addressing unrelated control problems (Grabner and Moers, 2013).
Understanding the single performance effect of control mechanisms, as well as their joint
effects (if any), helps in the discussion of management control package functioning.

The choice of these three types of control mechanisms also resonates with the H&S
accounting literature that addresses control problems. O'Neill and Wolfe (2017, p. 17) identify
three broad types of H&S control (i.e. technical, governance and cultural) that can integrate
H&S issues into an organisation’s business strategy and operations, considering specific
mechanisms such as motivation, employee behaviours, sharing of information and resource
allocation. The authors also argue the importance of empirically validating and refining the
broad types of H&S control in order to assess the effect and effectiveness of various control
mechanisms in the context of H&S (O'Neill et al, 2015b).

The H&S accounting literature has paid attention to the analysis of why and how
companies develop accounting tools that inform accident analysis and H&S decision making
(Passetti and Battaglia, 2020; Tappura et al., 2015). Cooper et al. (2011), for example, argue the
importance of accounting for all the money spent by companies to prevent H&S accidents,
improve H&S management systems and inform internal and external stakeholders about
H&S company decisions. Gunarathne et al (2016) show the use of a set of key safety
performance indicators as technical control mechanisms. Other studies investigate the
characteristics of H&S external reporting and H&S disclosure (Amernic and Craig, 2017;
Christ ef al, 2019; Evangelinos et al., 2018; O'Neill et al.,, 2015a, 2016) and the functioning of
human resource accounting (Flamholtz et al, 2020). The sustainability management control
literature provides many relevant studies of control mechanisms coordination, integration
and performance effects. It mainly focuses on accounting and management control
mechanisms for environmental issues (e.g. Burritt and Schaltegger, 2010; Lisi, 2015; Qian
et al, 2011; Passetti et al., 2018; Pondeville ef al,, 2013).

Instances of H&S issues have been provided. Ditillo and Lisi (2016) report that H&S issues
are monitored, evaluated and integrated using results controls such as H&S targets and the
budget for safety investments. Also, some types of action controls are implemented in terms of
H&S responsibility and regular and formal H&S meetings. Arjalies and Mundy (2013) report
that H&S performance is linked to incentive systems. Passetti et al (2014) show that
companies use traditional indicators of severity and frequency of accidents to assess H&S
performance. The use of indicators of severity and frequency of accidents to assess H&S
performance is criticised by O'Neill et al. (2013). It is argued that such indicators, such as
measures of time lost through injury, are neither valid nor reliable measures of injury (or
safety), and therefore, inappropriate for informing the H&S decisions of managers, boards and
external stakeholders. Sundin et al (2010) report that the balanced scorecard is used to balance
multiple competing objectives arising from various stakeholder groups. Conflicts could arise
between customer service and employee safety, or financial and safety performances. Safety
indicators are used to balance the tensions between conflicting objectives because “safety was
[. . .]seen as something that must be secured because the company does not want anybody to
die at work (p. 231)”. Bouten and Hoozée (2016), using a case study, indicate that H&S control
mechanisms were used in a complementary manner, calling for more studies to assess the
topic. They underlined that to embed H&S throughout the entire company, different types of
controls are required, as well as symbols, rituals and ceremonies.

The present literature review indicates a significant gap in the analysis, as H&S control
mechanisms have not yet been analysed systematically in sustainability management control
and H&S accounting studies. The studies analysed, mainly based on qualitative analysis,
provide a frame but lack in-depth and cross-sectional studies, in particular of the effects of a
comprehensive set of H&S control mechanisms on the integration of H&S issues. Figure 1
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Figure 1.
Path model
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summarises the conceptual paths among the different concepts. The H&S control mechanisms
(Le. action, results and informal) affect the integration of H&S issues on two different
management actions, ie. business practices and external stakeholder relations. Following
Schaltegger and Burritt's (2010) twin-track approach to sustainability accounting, the two
categories of management actions consider both internal and external aspects and provide a
comprehensive analysis of what is related to the integration of H&S issues. The final component
(H&S performance) reflects the influence of management actions on desired H&S performance.

3. Hypotheses development

This section presents the development of the different hypotheses (Figure 1). It explains the
association between H&S action controls, results controls and informal controls and
management actions, and in turn, the association between the latter and H&S performance.
This section also details the complementarity hypotheses between the H&S control
mechanisms. Eleven hypotheses are discussed.

3.1 The relationships between H&S control mechanisms and management actions (HI-H3)

The integration of H&S issues into business practices can be supported by the development of
action controls (Rasmussen, 1997). The analysis of H&S issues is a prerequisite for business
excellence and must be considered alongside cost, innovation, quality, flexibility and delivery
(Brown, 1996). However, H&S issues and business aspects may be managed as separate and
unequal silos leading to inefficiency, accidents and injuries. The use of H&S action controls
may align H&S and business objectives, avoiding organisational silos (Pagell et al., 2104; 2015).
The definition of rules and responsibilities, as well as a precise distribution of tasks, generates
pressure on employees to perform operational tasks in a safer way, enabling the integration of
H&S issues into business practices. Action controls may operate as a signal of both H&S
normative pressure and company proactivity since employees recognise safety as a core
element of the organisational mission and culture. The implementation of action controls may



limit individual behaviour to actions considered safe and productive, holding employees
accountable for the actions they take and encouraging integration (Reason et al, 1998). Action
controls may also prompt managers and employees to understand H&S information better
and identify novel and potential H&S friendly solutions in business practices (Gomez-Conde
et al., 2019). This leads to the following hypothesis:

HI. H&S action controls are positively associated with the integration of H&S issues into
business practices.

H&S results controls make it possible to define a safe working environment where employees are
rewarded for achieving specific H&S targets and integrating H&S issues with business practices.
The planned system increases employee alignment with H&S standards, their commitment
and involvement, motivating them to achieve the results organisations reward (Merchant, 1998).
Companies may streamline organisational H&S goals by integrating H&S issues in their
business practices and identifying the appropriate H&S results that are actively fostered.

By defining the company’s H&S strategic vision for both top-line managers and
operations using results controls, companies show that H&S management is a clear and
salient organisational goal, and managers ensure that employees understand how their roles
and responsibilities align with the H&S organisation’s goals. It is even more critical where
higher productivity and efficiency may increase H&S risks. Therefore, H&S results controls
may be essential for the integration of H&S issues into operational and strategic actions,
securing organisational coordination and controllability (Merchant, 1998). Based on these
considerations, the following hypothesis is formulated:

H2. H&S results controls are positively associated with the integration of H&S issues
into business practices.

New and unpredictable H&S risks may occur and require reactions that are not always
prescribed by the formal controls (Casey et al., 2017). In addition to H&S action and H&S results
controls, companies should also develop informal H&S controls to support the integration of
H&S issues into daily operations and business practices. They can facilitate shared values,
beliefs and understandings, embedding H&S principles into the organisation (Testa et al, 2020).
Informal controls are linked to the concepts of safety culture and safety climate. They promote
proactive behaviour by strengthening employees’ competence, improving their motivation and
guiding employees’ decisions in risky situations (Curcurato et al, 2015; Neal and Griffin, 2006;
Zohar, 2010). Informal feedback between managers and employees can enhance safety
participation, increasing the ability of employees to comply with formal instructions, reducing
injuries and improving overall performance. Informal controls may disseminate H&S values
across the broader organisation, leading to an increased collective awareness of hazards in
work areas and of the importance of safety commitments. Protecting, enhancing and
integrating H&S issues through informal controls improves the relevance of safety attention
and prevention as core organisational value supporting operational aspects, local resilience and
H&S alignment at different company levels and leads to the following hypothesis:

H3. H&S informal controls are positively associated with the integration of H&S issues
into business practices.

3.2 The relationships between H&S control mechanisms and stakeholder velations (H4—H6)

Empirical and theoretical analyses make clear that the long-term survival and success of a
company are determined by its ability to establish and maintain relationships with a broad
set of external stakeholders in order to satisfy their requirements (Freeman et al., 2010; O’Neill
et al, 2015a, 2016). Pressures from government bodies and national and international
agencies may push companies to implement effective H&S management practices (Battaglia

Employee
health and
safety control
mechanisms

1601




AAA]
337

1602

et al., 2015; Horisch et al.,, 2017). Labour unions may also demand actions to minimise risks
and reduce accidents and injuries (Passetti ef al, 2014). However, companies may face
technical, organisational and behavioural barriers that prevent the integration of
stakeholders’ concerns (Battaglia et al., 2016). The management of external stakeholder
relations may increase the time and cost related to the (mis)allocation of economic resources
and the time required for interacting with them and prioritising their requests in the absence
of specific control mechanisms (Bridoux and Stoelhorst, 2014; Rodrigue et al.,, 2013). Further,
conflicts may arise with stakeholders about the actions implemented and the performance
achieved by companies if they are not monitored (Reynolds ef al., 2006). Also, companies tend
to discriminate between primary and secondary stakeholders based on their different
impacts on company performance (Harrison et al., 2009).

As H&S commitment and the related stakeholders’ demands can be considered a critical
organisational objective, companies should develop different H&S control mechanisms that
favour proactive monitoring and assessment of such external stakeholder relations. Control
mechanisms not only internalise stakeholders’ requests, but they also guide the organisation
towards managing them (Arjalies and Mundy, 2013; Rodrigue et al, 2013).

Action controls and results controls can support the recognition of primary external
stakeholders and help to align the firm’s H&S targets and choices with stakeholders’ H&S
requirements (Narayanan and Boyce, 2019; Wijethilake ef al,, 2017). H&S action controls may
underline the importance of stakeholder relations to employees, offering guidelines that
support stakeholder management. Action controls may formalise and define appropriate and
specific procedures, rules and responsibilities for engaging with external stakeholders. Given
the complexity of managing stakeholder relations, clear action plans can increase
organisational congruence and awareness of the topic (Narayanan and Boyce, 2019). H&S
results controls may support measures that consistently direct managers’ and employees’
attention to external stakeholders, generating information and supporting feedback (Crilly
and Sloan, 2013). Results controls may also support the communication of H&S performance
to external stakeholders, providing information that may be included in external reports.
Finally, the presence of results controls that formally addresses stakeholder needs during the
planning process may help integration of H&S issues, as results controls can signal the
importance of external stakeholders in the organisational structure.

To summarise, by the development and use of action controls and results controls,
companies may enable proactive monitoring and assessment of stakeholders’ needs,
avoiding the superficial adoption of practices intended to improve external legitimacy
(Gomez-Conde et al,, 2019). These considerations lead to the formulation of the following
hypotheses:

H4. H&S action controls are positively associated with the integration of H&S issues into
external stakeholder relations.

H5. H&S results controls are positively associated with the integration of H&S issues
into external stakeholder relations.

H&S informal controls may also have a crucial role in translating external stakeholders’
perspectives into tangible managerial actions (Norris and O’'Dwyer, 2004). The aim is to
increase awareness of the ties between specific external stakeholders’ concerns and H&S
performance (Rae and Alexander, 2017; Testa ef al., 2020). An organisation may define
policies concerning external stakeholder relationships, but translating them into a specific
situation and action will depend on collaboration and information sharing between
employees, which informal controls can enhance and sustain (Falkenberg and Herremans,
1995). Informal controls may also support the management of conflict with an external
stakeholder, as developing all the necessary formal policies and procedures to identify



appropriate behaviour in external relationships is challenging for companies (Falkenberg
and Herremans, 1995). For these reasons, the attention and commitment of employees on
H&S issues promoted by H&S informal controls may become a factor driving companies’
responses to external stakeholders’ demands. Thus, the following hypothesis is proposed:

H6. H&S informal controls are positively associated with the integration of H&S issues
into external stakeholder relations.

3.3 The relationship between external stakeholder relations and business practices (H7)
Business practices may guide the integration of H&S issues into productivity, operations and
innovation. However, the integration of H&S issues into business practices depends on more
than the internal design process carried out by management. It may also be influenced by
external requests such as customer requirements for product safety or by national and
international H&S regulations (Passetti ef al, 2014). In the absence of specific mandatory
regulations or where there are weak regulations, the pressure from external stakeholders may
lead to partial responses related to H&S issues that are detached from companies’ internal
business practices. In such cases, H&S issues may be only used to project a legitimate image
for the organisation, but with no substantial integration or impact on the overall H&S
performance (O'Neill et al, 2016). While a ceremonial response is theoretically possible, it is
short term, myopic and may be counterproductive, considering the severe individual and
societal issues related to H&S (Frey et al, 2014). Integrating H&S issues into business
practices through the pressure coming by external stakeholders can, therefore, help to avoid
economic, social and legal problems and increase awareness of H&S in the organisations
(Ditillo and Lisi, 2016). For these reasons, achieving integration of H&S issues is likely to
require substantial business practices that are shaped by external stakeholder relations. This
leads to the formulation of the following hypothesis:

H7 The integration of H&S issues into external stakeholder relationships positively
influences the integration of H&S issues into business practices.

3.4 Interdependence between H&S control mechanisms (HS—H9)

A complementarity perspective is taken to examine the relationship between H&S action
controls, results controls and informal controls. Interdependence is hypothesised in relation
to the effect of H&S control mechanisms on the integration of H&S issues into business
practices and external stakeholder relations. The notion of complementarity addresses issues
related to control mechanisms as a system because it addresses how an organisational
decision-maker can maximise performance by simultaneously making decisions about many
control mechanisms in order to achieve a better control (Grabner and Moers, 2013).

A report of the HSE indicates that “Whatever the cause, situations that should have been
identified are often missed because a systematic approach has not been used. It is difficult to
incorporate the changes required to deal with the late identification of hazards after the
design process has begun, and more difficult and expensive to make such changes later in the
life of the control system” (2003, p. 4). The report underlines the importance of proactive and
system integration of H&S issues into different technical production aspects in order to
reduce the number of accidents and injuries.

H&S action controls and informal control mechanisms may complement each other,
promoting the integration of H&S issues. Informal controls may help create a work
environment that facilitates the acquisition of bottom-up information needed to make action
controls work more effectively, and bring about the integration of H&S into business
practices. Action controls require information to define and communicate H&S objectives and
targets, which may be acquired merging top-down analysis with informal suggestions.
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Operational employees and unit-level managers may use informal controls for integrating
H&S issues in operational improvement, working practices innovation and productivity
analysis, facilitating multidimensional analysis, comprehensive communication and the
sharing of multiple experiences. While informal controls are useful, they may not be sufficient
if the aim is to fully integrate H&S issues in business practices and go beyond a compliance
approach. They must be supported by H&S action controls, which define specific H&S
management responsibilities at different organisational units and levels, fostering goal
congruence and H&S organisational commitment on H&S. From the above discussion, the
following hypothesis is developed:

HB8a. H&S action and H&S informal controls strengthen each of their effects on the
integration of H&S issues into business practices.

The joint use of action controls and informal controls may also support the integration of
H&S issues into external stakeholder relations. Their joint use may prompt the identification,
communication, implementation and achievement of H&S objectives, targets, actions and
information sharing related to external stakeholders. While action controls define formal
activities such as committee meetings, complementing these with informal controls enables
them to share also better information, experience, and stories that further enhance attention
to external stakeholders and related H&S issues. Informal controls serve, therefore, to
legitimate and integrate the formal actions defined by the management and to reinforce them.
It provides management with a broader range of up-to-date information that guides timely
formal decisions and actions aimed at integrating H&S issues with external stakeholder
relationships (Kreutzer ef al., 2016). The following hypothesis is proposed:

H8b. H&S action and H&S informal controls strengthen each of their effects on the
integration of H&S issues into external stakeholder relations.

Also, H&S results controls and H&S informal controls may complement each other
supporting the integration of H&S issues into business practices. The relevance of formal
objectives and resources allocation defined in the results controls may be valorised and
reinforced by informal discussion, feedback and communication. The joint use of these
control mechanisms may reduce uncertainties about which are the most relevant aspects and
how to integrate H&S issues into operational improvement, working practices and
productivity analysis. Employees and managers need to discuss performance also
informally, and this activity is supported by informal controls (Das et al, 2009; Turner and
Makhija, 2006). Informal controls may also inform the future H&S targets, helping to
integrate H&S issues into different business practices and related resource allocation
processes. The formal support of H&S result controls for the integration of H&S issues into
business practices may enhance safety commitment across the entire organisation and
coordination between the different units, and this is reinforced by H&S informal controls that
operate at a local level to share the importance of H&S objectives and targets. Consequently,
the following hypothesis is developed:

H9a. H&S results and H&S informal controls strengthen each of their effects on the
integration of H&S issues into business practices.

Integration of H&S issues with external stakeholder relationships may be enhanced by a
complementarity effect between H&S results controls and H&S informal controls. The results
controls make it possible to plan stakeholder relationships, alongside resource allocation and
performance measurement. Informal controls support the planning system and the
organisational objectives related to external stakeholders, contributing towards a safety
culture and safety climate (Bouten and Hoozée, 2016). Informal controls may support
information sharing about how to deal with external stakeholders and also inform critical



H&S issues and performance measurement (Parker and Chung, 2018). Together with results
controls, they support a work environment that legitimates the importance of H&S issues,
reinforcing their priority in different organisational units.

The joint use of the two H&S control mechanisms may also resolve potential conflicts with
external stakeholder expectations about H&S issues. For example, labour unions are
interested in issues of employee H&S, while customers are more interested in product safety
issues (Sundin et al, 2010). A complementarity use of controls may help to identify and
prioritise the most critical H&S issues for each external stakeholders, and support
integration. The following hypothesis is proposed:

H9b. H&S results and H&S informal controls strengthen each of their effects on the
integration of H&S issues into external stakeholder relations.

3.5 The relationships between management actions and H&S performance (H10-H11)
Improving H&S performance is crucial for companies because it reduces near-misses and the
frequency and gravity of employee accidents. The integration of H&S issues into business
practices may enhance H&S performance. It may foster a safety culture and safety climate
and enable alignment of individual worker beliefs and values with the organisation’s mission,
practices and production processes, generating motivation and commitment and avoiding
simple compliance with H&S regulations (De Koster ef al, 2011; Pagell ef al., 2015). Through
the integration of H&S issues, workforce well-being is improved, and worker engagement
encouraged, leading to better H&S performance. The integration of H&S issues makes it
easier to perform operational tasks and remove safety hazards, allowing workers to be more
productive as they operate in a safer work environment (Pagell et al, 2014, 2015).
Accordingly, a positive relationship between the integration of H&S issues in business
practices and H&S performance is desirable, leading to the following hypothesis:

HI10. The integration of H&S issues into business practices is positively associated with
H&S performance.

Also, the integration of H&S issues into external stakeholder relationships may enhance
H&S performance. Stakeholder criticism may be translated into knowledge and
understanding of the most relevant H&S issues facing a company. Integration may
influence an organisational unit’s tasks, employee behaviour and attitudes, supporting
both safety culture and safety climate and ensuring better H&S performance (Zhao ef al,
2016). The integration may also support H&S related risk management since it can provide
additional information on the most critical H&S risks a company faces. The processes of
receiving, documenting and responding to external stakeholders may be supported and
incentivised focusing attention on H&S issues and H&S performance improvement (Boesso
et al., 2013; Gunarathne et al, 2016). As some external stakeholder relationships are vital,
the company’s objectives for H&S will be emphasised, and H&S performance will be
monitored further in order to satisfy their requirements. All these aspects improve H&S
performance, as the company gives them more attention. From the above arguments, the
following hypothesis is proposed:

HI11. The integration of H&S issues into external stakeholder relations is positively
associated with H&S performance.

4. Method
The sample, data collection and measurement of constructs are considered in the following
sub-sections.
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4.1 Sample and data collection

A survey targeted at a sample of Italian companies operating in a variety of industries is used
to collect the data and test the hypotheses. A non-random purposive sampling strategy is
applied to identify the appropriate set of companies. Purposive sampling is a non-probability
method. The elements to include are chosen by the researcher to meet their specific purpose,
which results in saving time and money. It is applied in order to maximise “the likelihood that
the resulting sample exhibits the variation in the independent variable(s) necessary to
examine the hypotheses with sufficient power” (Van der Stede et al, 2006, p. 463).
Management control literature uses it for sampling companies (Van der Stede et al., 2006). It
also fits with the general aim of the study, namely testing hypotheses and not generalising
sample characteristics to a population (Speklé and Widener, 2018).

Fernandez-Muniz et al. (2014) find that companies with fewer than 50 employees are more
reluctant to participate in H&S survey research. In order to ensure that organisations are
large enough for the analysis of the different variables and that control mechanisms are
sufficiently developed, the sample includes non-listed companies with at least 100 employees
(Lisi, 2018). Firms reporting revenues of over €500 million are excluded, as surveying one
person about organisational practices in companies with high revenues may be problematic
because he or she may not fully know the overall practices and mechanisms implemented
(Widener, 2007). The sample is selected from the Who’s Who database and consists of 1,500
companies operating in different manufacturing and service industries. All were autonomous
entities. The banking and insurance sectors are excluded as they have a low level of H&S risk,
according to the Italian National Institute for Insurance against Accidents at Work
(Istat, 2014).

Respondents were asked to complete the questionnaire on-line. They were H&S managers
or the person responsible for H&S management in the company. As highlighted by
Ferndndez-Muniz ef al (2014, p. 298), H&S managers, “occupy an intermediate position
between the management and the workers, and since the authors required information from
both parties they considered that the information that this manager could give would be less
biased and more accurate. This manager is also responsible for carrying out risk control and
safety activities, so they are the organisation member with the most information about the
specific practices and procedures being carried out in the firm. They also have access to all
types of information concerning harm to workers’ health”.

Other scholars have widely used the choice of a single-informant approach both in H&S
management (Fernandez-Muniz ef al, 2009, 2014) and management control (Bedford and
Malmi, 2015; Lisi, 2018). It is used in this paper because, first, the H&S managers are called to
manage different and critical H&S issues that may cause severe economic, social and legal
problems. They are accountable to different internal and external stakeholders for the topic(s)
discussed, and should be less influenced by social desirability bias. Second, the use of
multiple methods of measurement and reliance on more than one respondent per observation,
even if desirable, is not always feasible, and does not necessarily solve the problem of
desirability bias (Speklé and Widener, 2018). The choice of H&S manager made it possible
also to avoid informant bias [1].

Following Dillman (2000), an initial email was sent in the spring of 2016 to alert the
respondents to the study. It was followed by an email containing a link to the web
questionnaire. There were two further follow-up emails between May and June 2016. The
name of each respondent and company were confidential. A total of 113 companies (7.53%)
returned the questionnaires. Five were eliminated because they were incomplete. The
complete dataset has 108 responses with a final response rate of 7.20%. Previous studies on
H&S management have higher response rates, although they are based on mail
questionnaires (Fernandez-Muniz et al, 2007). According to Fan and Yan (2010), internet-
based questionnaires have an approximately 10% lower rate than mail questionnaires, as in



this survey. In the management control literature, response rates vary from 10% (Pondeville
et al., 2013) to around 30% (Lisi, 2018). As statistical sampling was not necessary for the
study, the response rate was not significant per se. However, it may affect the validity of the
respondent sample and the interpretation of the related findings due to possible bias (Speklé
and Widener, 2018).

The validity of the data was therefore analysed by testing for non-response bias. A #-test
comparison between the respondent and the initial sample and late respondent companies’
profiles, respectively, ie., size and industry, did not reveal any significant differences
(Table 1). Response bias was also explored by splitting the sample into early and late
respondents. A second f-test of the size and average experience does not reveal any
significant difference (p < not significant). These results indicate that non-response bias was
not a significant concern for this sample. The average experience of 11 years of the
respondents indicates adequate knowledge and understanding to respond to the
questionnaire.

4.2 Measurement of the constructs

H&S Action controls, Results controls and Informal controls were each measured by items
adapted from previous literature and were available for details (Table Al). Previous
quantitative management control does not consider H&S issues, and therefore, a survey
protocol was not available. The H&S (accounting) literature does not explicitly address the
topic of action controls, results controls and informal controls in previous surveys. Previous
items that express the indicated control mechanisms were adapted to the H&S context,
inserting an explicit mention of H&S whenever possible. It was made clear to respondents
that the focus was on H&S issues and the related use of control mechanisms in organisations.
A new item (one of four) was added in the case of H&S result controls to underline the role of
budget and critical performance in the context of H&S. All the items concerning H&S action
and informal controls were adapted from the previous instruments available.

Action controls measure a set of mechanisms that define the actions that are desirable and
can ensure that managers and employees pay attention to H&S. The construct of Results
controls was measured as the extent to which the company and its managers rely on and
follow up H&S planning activities and performance assessment at different stages of
analysis. Informal controls measured managers’ and employees’ participation and
collaboration in informal discussion and promotion of H&S issues at different levels.

Initial sample Early respondents Late respondents
Respondents (2. 108) (2. 1,500) (first quartile) (last quartile)
Company average  Mean value: 649 Mean value: 732 Mean value: 636 Mean value: 700
size (n. employees)
Background 65% degree or Not available 69% degree or 64% degree or
respondents higher 35% high higher 31% high higher 36% high
school diploma school diploma school diploma
Average 11 years Not available 13 years 9.6 years
experience
Respondents’ 90% H&S manager  85% H&S 92% H&S manager  87% H&S manager
position 10% HR manager manager 15% 8% HR manager 13% HR manager
HR manager
% Industries SIC ~ 40.2% (20-39) 41.9% (20-39) 43.1% (20-39) 38.5% (20-39)
code) 47.8% (40-49) 43.8% (40-49) 45.7% (40-49) 49.2% (40-49)
12% (50-59) 14.3% (50-59) 11.2% (50-59) 12.3% (50-59)

Note(s): 20-39 manufacturing; 4049 transportation and utilities; 50-59 wholesale and retail
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To test for complementarity, and related internal consistency between management control
mechanisms may use either a demand function or a pay-off function (Grabner and Moers,
2013). Pay-off functions are used to assess if the performance effect of a control mechanism
depends on the use of (some) other control mechanisms and vice versa. Estimating pay-off
functions is suitable “when it involves relatively new practices and technologies that require
experimentation” (Masschelein and Moers, 2020, p. 2) as is the case for H&S control
mechanisms. In a path model, pay-off functions can be estimated using a product approach
with mean centred variables. The interdependence between the H&S control package
mechanisms is modelled as a product term between H&S actions controls and H&S informal
controls and between H&S results control and H&S informal controls, respectively, in order
to test whether a system approach to management control is present (Miller-Stewens ef al,
2020; Gerdin and Greve, 2008).

As there is no dedicated instrument in the literature for examining the integration of H&S
issues, the items used to measure Business practices and External stakeholder relations were
developed and adapted from the literature (Table Al). The construct of business practices
was measured across four items, which addressed innovation, integration, operational
improvement and productivity. It was developed from Koufteros ef al’s (2014) measurement
of operational capability in order to explicitly address how the integration of H&S issues
within different business practices takes place. Some modifications to the wording and set-up
of the question were made to ensure a proper fit with H&S issues and with respondents’
organisational contexts and frames of reference.

For a similar reason, the instrument about external stakeholder relations, which indicates
whether H&S issues are integrated with external stakeholder relations, was developed,
taking into consideration previous literature. An explicit indication of H&S importance in the
context of different stakeholder relations was underlined. Given the multitude of external
stakeholders, the focus was on those that best fit with H&S. Three new stakeholder items
were created, while two items were taken from previous literature. Five-items composed the
final instrument. Details are reported in Table Al.

There is no explicit agreement about the content of H&S performance because it is a
multidimensional concept. O'Neill ef @l (2013; 2015) criticise “lost time injury” measures,
considering them neither valid nor reliable measures of safety, and therefore, inappropriate
for informing managers, boards and external stakeholders. They suggest that indicators
should be developed that focus more on employee issues and not only on those institutional
H&S issues that are required by norms (see also Cooper et al., 2011 for a similar discussion).
Accordingly, this study defines H&S performance as the capacity to increase both employee
safety and the related organisational aspects and focuses on different and multiples aspects
that meet and even exceed the multiple expectations concerning H&S. This broad definition
considers both company and employee issues, viewing them as mutually developing and
interrelated.

Additionally, as Fernandez-Muniz et al (2007; 2009) pointed out, measuring H&S
performance requires certain assumptions. Objective data is problematic because it is
sensitive, its accuracy may be dubious, it is retrospective and it tends to ignore risk exposure
and to be very unstable over time. The construct was measured using self-reported data,
following the literature. A measurement instrument of five items was developed. Three items
were taken from the previous literature, while two new items were added in order to develop a
complete understanding of H&S performance (Table Al). The respondents indicated the
extent to which their organisation achieved a set of H&S performance levels over the previous
three years (from 1: not at all, to 7; to a very great extent).

The control variables employed were Size, Industry and H&S Investments. Size may
influence organisational choices, as larger companies are more likely to adopt sophisticated
control mechanisms (Lisi, 2018). The natural logarithm of the number of employees was used



to measure company size. The industry may influence management control mechanisms
choices. The industry was measured with a dummy variable, with manufacturing = 1 and
non-manufacturing = 0, following Lisi (2018). A key determinant of corporate social
performance is the Investments (Testa ef al,, 2016). The level of resources (time, people and
percentage of budget) dedicated to H&S management in the previous three years was
measured using a categorical variable (0 if decreased; 1 if stable; 2 if increased). A list of eleven
types of investment was provided to give a complete set of H&S investments (Table A2). The
mean aggregate was used as a proxy for the variable in the path model.

An Italian Foundation specialising in H&S management, two academic experts in
management control, one academic expert in H&S management and two H&S managers were
involved in pre-testing the survey to reduce the vagueness, complexity and social desirability
of all items. This check resulted in minor changes in the wording of some items and some
changes to the measurement scale of two questions. The full questionnaire is shown in
Table A2.

The psychometric properties of the measurement scales were assessed before including
them in the PLS measurement model. The Bartlett test of sphericity showed a significance
level of 0.000 for all the variables indicating the absence of non-zero correlations. The
Kaiser-Meyer-Olkin test was above 0.91. Its value close to 1 indicates that sample adequacy
of the data that are to be used in PLS-SEM factor analysis is fine. The ex-ante and ex-post
analyses carried out to assess common method variance bias showed the absence of specific
biases [2].

5. Findings

The data was analysed using PLS-SEM and SmartPLS 3 for easy access (Hair ef al., 2017).
Power tests were conducted before testing the measurement and structural models to assess
whether the sample size was sufficiently large to conduct reliable PLS-SEM analyses (Cohen,
1992; Faul et al, 2007; Green, 1991). The tests indicate that the sample size enables a sufficient
power to estimate the model in PLS [3]. The distribution of each variable based on kurtosis
and skewness, along with visual inspections, showed a normal distribution. The descriptive
statistics are given in Table 2.

5.1 Measurement model: assessing psychometrics of the multi-item variables
The psychometric properties of the proposed measurement model were tested. Convergent
validity (outer loading and average variance extracted), internal consistency validity
(composite reliability and Cronbach’s Alpha), and discriminant validity (Heterotraid-
Monotrait-ratio, HTMT), met the recommended values (Hair ef al, 2017, 2018), as indicated
in Table 3.

The root square of AVE was in line with those indicated in the literature (Hair et al, 2017) [4].
The analysis of cross-loadings (Table 4), which further tests discriminant validity, reported

Variable Mean Median Standard deviation Min Max Range
H&S action control 4.70 5.00 1.35 2.00 7.00 5.00
H&S informal control 4.60 4.00 142 150 7.00 5.50
H&S results controls 423 4.00 1.52 2.00 7.00 5.00
H&S performance 3.86 5.00 1.49 1.60 6.60 5.00
Business practices 410 4.00 1.35 2.25 7.00 475
External stakeholder relations 401 4.00 1.35 2.00 7.00 5.00

Employee
health and
safety control
mechanisms

1609

Table 2.
Descriptive
statistics (n = 108)
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Main constructs
theoretical validity

Table 3.



H&S H&S External H&S
action informal H&S Business stakeholder results
controls controls performance practices decisions control
Formal channels 0.830 0.520 0.448 0.503 0.621 0.539
communication
Plans and manuals 0.836 0.519 0.503 0493 0.638 0.483
Managerial 0.866 0.541 0488 0499 0.614 0.522
responsibilities
Workers 0.628 0.889 0.505 0.698 0.593 0.577
suggestions
Staff units 0.686 0.931 0.508 0.684 0.673 0.564
suggestion
Informal discussion 0.500 0.725 0.270 0433 0.379 0.342
Managers 0.521 0.740 0.352 0.522 0.532 0414
autonomy
Employee injuries 0416 0.387 0.757 0.395 0482 0414
Risks assessment 0.589 0471 0.827 0.542 0.586 0.556
Normative 0.390 0.378 0.838 0422 0.509 0.467
violations
Material damage 0477 0.444 0.876 0.504 0.551 0435
Employees 0.489 0.429 0827 0439 0.531 0441
absenteeism and
lost time reduction
Working practices 0572 0.614 0.464 0.928 0.591 0.630
innovation
Integrated solutions 0.601 0.615 0453 0.925 0.603 0.636
Operational 0.673 0.719 0.589 0.931 0.666 0.716
improvements
Employees safety at 0.665 0.707 0.544 0911 0.658 0.644
operational level
Suppliers 0.586 0.553 0.556 0.674 0.769 0.571
Local community 0.595 0.506 0474 0.605 0.891 0.577
Labour unions 0.455 0.526 0416 0.526 0.787 0432
National 0.488 0431 0419 0.542 0.882 0479
institutions
Supervisory 0.443 0.390 0.424 0572 0.805 0.355
organisms
Incentive system 0.585 0432 0.446 0.394 0.450 0.776
related to targets
Performance 0.632 0.493 0.564 0.533 0478 0.873
evaluation and
monitoring
Objectives within 0.674 0.582 0.588 0.696 0.553 0.869
the planning system
Critical 0.622 0.675 0.495 0.567 0457 0.753

performances and
budget process
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Table 4.

Primary constructs
discriminant validity
assessment (Cross-
loadings analysis)

reliable results as each indicator’s outer loading on the associated construct was higher than any
of its cross-loadings (its correlation) on other constructs (Hair ef al, 2017). A confirmatory tetrad
analysis (CTS) was run to test the validity of the measurement model further, and in particular,
of the reflective constructs (see Hair et al, 2018). The results (not tabulated due to maximum
article length possible) indicate that each tetrad (a tetrad being the difference between the
product of one pair of covariances and the product of another) vanished. The related upper and
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lower bounds of the 90% bias-corrected and Bonferroni-adjusted intervals were zero for the
confidence intervals of all tetrads, indicating the validity of the reflective measurement model
specification (Hair ef al, 2018) [5].

5.2 Structural model: hypotheses tests

A PLS structural model was estimated to test the hypotheses using Consistent PLS
Algorithms within Smart PLS-SEM (Hair et @/, 2017). The proposed model (Model I) showed
appropriate goodness of fit indices and can be considered satisfactory. The model I did not
consider complementarity analysis for testing H8a, b and H9a, b. The VIF values for all the
predictor constructs were below the threshold value of 5, suggesting that collinearity among
the constructs does not threaten the robustness of the findings. The R? value measures the
model’s predictive power focusing on endogenous variables. The findings indicate that H&S
Performance (0.412), and External stakeholder relations (0.430) have values close to the
moderate level while Business practices (0.682) has a moderate-substantial value. The Q?
value reveals the predictive relevance of the model. All of the values are greater than zero,
confirming the predictive validity of the model. Table 6 shows the results of @ and the path
coefficients with their significance levels.

The researchers used the Consistent PLS Bootstrapping procedure with 5,000 samples to
assess the significance of the path coefficients (Table 5). Hypothesis 1, which predicted a
positive influence of H&S Action controls on Business practices, is rejected. In contrast with
that, Hypothesis 2, which predicted a positive influence of H&S Results controls on Business
practices, is supported with p < 0.05. Hypothesis 3 is also statistically supported, indicating
that H&S Informal controls are significantly and positively linked to Business practices with
p < 0.01. H&S Action controls influenced External stakeholder relations with p < 0.05,
confirming Hypotheses 4. However, Hypothesis 5 is rejected because H&S Results controls did
not positively influence External stakeholder relations. Hypotheses 6, concerning the
influence of H&S Informal controls on External stakeholder relations, is confirmed with
p < 0.05 [6]. The positive influence of External stakeholder relations on Business practices
(Hypotheses 7) is confirmed with p < 0.01. Moreover, Hypotheses 10 is confirmed, as Business
practices positively influence H&S Performance with p < 0.05. Finally, Hypotheses 11 is
confirmed. External stakeholder relations, even if weakly, positively influenced H&S
Performance with p < 0.10. Among the control variables, Investments had a positive influence
on H&S Performance, as did Sector but not Size. The Sector also had a positive influence on
H&S Action controls, H&S Results controls and H&S Performance. Differences, therefore,
exist between the manufacturing and the non-manufacturing sectors concerning the
development of H&S control mechanisms.

Model Il tested the above hypotheses together with the complementarity analysis between
the different H&S control mechanisms. The findings were the same; the significant
hypotheses remained significant while the others were still rejected. Only the variable
Investments were no longer associated with H&S Performance. Because of the limited space,
only the data about complementarity has been reported. The complementarity effects (HS8a, b
and H9a, b) are all rejected because there was not any significant fit between H&S Action and
H&S Informal controls or between H&S Results and H&S Informal controls in shaping
Business practices and External Stakeholder relations. These findings suggest that H&S
control mechanisms at the sample level operate as a package and not a system due to the lack
of interdependence effects [7].

The multi-group analysis (PLS-MGA) makes it possible to test if pre-defined data groups
have significant differences in their group-specific parameter estimates (e.g. outer weights,
outer loadings and path coefficients), and to understand if some hypotheses give different
findings when the main sample is dividend into sub-groups. The analysis has been conducted



Model I. Without
complementarity
analysis

The path from
(hypothesis
number)

Path to
H&S
action
controls

H&S
results
controls

H&S
informal
controls

External
stakeholder
relations

H&S
performance

Business
practices

H&S action controls (0.088)ns
(H1 and H4)

H&S results
controls (H2 and H5)
H&S informal
controls (H3 and H6)
External
stakeholder
relations (H7 and
H11)

Business practices
(H10)

Size

Sector

Investments

(0.303)+
(0176 (0.177)ns
0349y (0,273
(0.342) (0.218)*

(0.260)*

(0.268)ns
(0.203)%**

0.193)ns
(0.231)**

(0.106)ns
0.119)ns

(0.150)ns
(0.184)ns

0.114)ns
~0.031)ns

0.122)ns

(0.290)**
(0.234)*+
0475
0.266

0.739
0.566

0538
0.296

Stone-Geisser’s Q° - - -
Model II. Focus on
complementarity
analysis

H&S action
controls X H&S
informal controls
(H8a)

H&S action
controls X H&S
informal controls
(H8b)

H&S results
controls X H&S
informal controls
(H9a)

H&S results
controls X H&S
informal controls
(H9b)

Note(s): N = 108; the coefficient is significant at the * p < 0.1; **p < 0.05; ***p < 0.01 using a two-tailed test;
ns = no significant; Italic style denotes control paths

(-0.076)ns

(0.067)ns

(0.114)ns

(0.055)ns
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Table 5.

PLS structural model:

path coefficients, t-
statistics, R and

taking into consideration two variables to split the 108 respondents companies: size and H&S
performance. The PLS-MGA based on size (large vs small) does not show any significant
difference between the groups. The PLS-MGA based on H&S performance, comparing
companies with higher H&S performance (that were less than half of the whole sample) with
the whole sample, produced different and novel findings. Three complementarity effects were
detected, indicating a positive and significant association, while the other relationships
remained not significant. First, the H&S Action controls, combined with H&S Informal
controls, had a positive (weak) effect on Business practices with p < 0.10. Second, the
interdependence between H&S Results controls and H&S Informal controls lead to higher
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Table 6.
Summary of the
hypotheses

Hypothesis Association
H1: H&S action controls — Business practices Not confirmed
H2: H&S results controls — Business practices Confirmed
H3: H&S informal controls — Business practices Confirmed
H4: H&S action controls — External stakeholder relations Confirmed
H5: H&S results controls — External stakeholder relations Not confirmed
H6: H&S informal controls — External stakeholder relations Confirmed
H7: External stakeholder relationships — Business practices Confirmed
H8a: H&S action controls x H&S informal controls — Business practices Not confirmed
H8b: H&S action controls x H&S informal controls — External stakeholder relations Not confirmed
H9a: H&S results controls x H&S informal controls — Business practices Not confirmed
H9b: H&S results controls x H&S informal controls — External stakeholder relations Not confirmed
H10: Business practices — H&S Performance Confirmed
H11: External stakeholder relationships — H&S Performance Confirmed

Business practices with p < 0.01. Finally, H&S Results controls and H&S Action controls lead
to higher Business practices with p < 0.01. These three positive effects indicate that, at least
for a sub-sample of companies, some complementarity effects and internal consistency
between the formal and informal control mechanisms were present. The positive effects of
H&S Action controls drove these effects controls on Business practices with p < 0.01 (at
sample level the same Hypothesis 1 was rejected) and also by the effect of H&S Results
controls on Business practices with p < 0.01 (at sample level p < 0.05). These findings indicate
that higher performance companies implement their H&S control mechanisms more
effectively, which produces a more substantial effect on the integration of H&S issues into
business practices, but not in external stakeholder relationships. In this specific case, the H&S
control mechanisms, at least partially, followed a system approach.

The model was also run three times after removing H&S Action controls, H&S Results
controls and H&S Informal controls, respectively. Some specific findings changed. The most
important was that the influence of H&S Results controls on Business practices was
significant with p < 0.05, and the influence of H&S Action controls on Business practices was
significant with p < 0.01 in the absence of H&S Informal control in the model. The omission of
H&S Informal controls leads, therefore, to a misspecification of the entire framework of
control and biased findings. Additional analyses were conducted to test the hypotheses, and
the initial findings were confirmed [8].

6. Discussion

The analysis shows that H&S action controls, results controls and informal control
mechanisms, to varying extents, affect the integration of H&S issues in two management
actions that, in turn, influence H&S performance (Table 4). Among them, H&S results
controls do not influence external stakeholder relations. A possible explanation may be the
lack of control of the relations by the companies and the changing nature of the relationship
itself. Also, the lack of influence of H&S action controls on business practices needs future
insights. Indeed, the lack of influence reported means that adopting H&S procedures and
communication, as well as establishing specific roles and responsibilities in managing H&S,
creates no stimulus to the innovation of working practices nor improvement to employees’
operational safety. Action controls may be less critical in those organisations with high H&S
performance (that is zero accidents and very low H&S risks) since H&S has become a critical
success factor for the organisations. However, this does not seem to be the case for the sample
of companies analysed in which H&S performance showed a low-medium level. The H&S



action controls were, therefore, partially unable to drive the integration of issues for most of
the companies analysed.

The paper offers three main interdisciplinary contributions to management control,
sustainability management control and H&S accounting literature. The first is the
importance of the informal control mechanisms in the management control package. The
paper shows that H&S informal control mechanisms are the only mechanism able to influence
both business practices and external stakeholder relations, adding empirical evidence to
Tucker’s (2019) and Otley’s (2016) argumentation concerning critical informal controls
importance. The empirical pieces of evidence have revealed that without informal controls
analysis, the understanding of the management control package is partial and may lead to
incomplete and potentially biased assessments.

These findings add to management control literature that has started to analyse informal
controls in the control package (Gerdin ef al, 2019; Laguir et al, 2019; Van der Kolk et al,
2019). They revealed the importance of comprehensive management control design if the aim
is to understand the functioning of the management control package fully, its several effects,
implications and also the issue of internal consistency between formal and informal control
mechanisms (Chenhall, 2003; Otley, 2016; Tucker, 2019) (see Table 6).

This paper extends the previous sustainability management control literature, directly
responding to several calls for in-depth H&S control mechanisms analysis (Bouten and
Hoozée, 2016; Caicedo and Martensson, 2010). It presents a more comprehensive analysis of
which kind of control mechanisms companies use to integrate H&S issues, as previous
literature does not explicitly recognise differences between types of control, e.g. action, results
and informal controls, to the extent found in this paper.

As the findings revealed, companies used different H&S control mechanisms to both
proactively search the alignment with external stakeholders’ issues in addition to internalise
their instances and to integrate H&S issues into business practices. Both business practices
and external stakeholder relations enhance H&S performance, indicating that H&S
performance improvement depends on both internal and external aspects. The paper
completes the previous literature focused on H&S external reporting adding an internal
perspective of analysis that has been largely neglected (Amernic and Craig, 2017,
Evangelinos et al., 2018; O'Neill et al, 2015a, 2016).

The second main contribution concerns the analysis of system vs package approach to
management control and the related issue of internal consistency between formal and
informal control mechanisms, focusing on a specific sustainability issue. The finding adds to
several calls concerning the analysis of system vs package approach between sustainability
management control mechanisms showing two main things (Casey et al., 2017; Crutzen et al.,
2017; Ditillo and Lisi, 2014; Durden, 2008). At the sample level, the companies do not follow a
systematic approach in designing H&S control mechanisms. Only companies with higher
H&S performance show some interdependence among H&S control mechanisms. These two
things contribute to the discussion advanced by Bouten and Hoozée (2016), revealing that a
system approach to H&S control is a requisite for only the best companies. The findings
extend previous H&S control studies that did not provide a precise analysis of the topic
(Bouten and Hoozée, 2016; Caicedo and Martensson, 2010).

It may be possible to explain why, in most companies, the internal consistency between
H&S control mechanisms is not present, and therefore of why companies follow a package
approach. Despite the potential synergies hypothesised, the design and implementation of
different H&S control mechanisms take time and effort, hindering complementarity. H&S is
influenced by individual, organisational and also institutional aspects, and in turn, influences
physical, cognitive and behavioural aspects. Such complexity may create challenges for
companies when they define H&S targets, measure performance, align employees behaviour
and disseminate information through organisational units because, given the complexity to
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the topic, they cannot control them entirely, and this may hinder the development of
complementarity. The lack of complementarity may also be caused by disagreements
between companies and employees about H&S choices, and by the responses of employees to
the top-down design choices (Das et al.,, 2009).

Additionally, it may be caused by the use of informal controls as a protection mechanism
rather than as an alignment mechanism with other control mechanisms in most of the
companies. Employees may not report, in some circumstances, minor injuries, hazards or
near misses, using informal control mechanisms as a type of self-protection in order to
avoid penalties or sanctions. Control mechanisms may be designed and implemented by
different people, in different parts of an organisation, at different times, hindering a
rationale and system design upon which complementarity is based (Demartini and Otley,
2019). Despite such potential barriers, the internal consistency between formal and informal
controls and the related complementarity effects was partially present in a subset of
companies.

The third main contribution concerns H&S accounting literature, which has mainly
examined technical and accounting control mechanisms as a way to prompt H&S integration
(Fernandez-Muniz et al., 2007, Gunarathne et al., 2016; Heras-Saizarbitoria et al., 2019; Passetti
and Battaglia, 2020; Tappura et al, 2015). The present paper brings together different
technical, organisational and behavioural aspects of control mechanisms and H&S making it
possible to test the broader O'Neill and Wolfe’s (2017) model empirically for the first time. By
incorporating in the model, action controls and results control (left side concerning technical
and governance controls) and informal controls (right side concerning cultural controls), the
paper has extended it, also providing a detailed analysis of different H&S control
mechanisms effects and effectiveness.

The design and use of a comprehensive set of controls, not only related to technical safety
aspects to prompt the integration of H&S issues and related performance, seem to be an
essential choice by the organisations. The centrality of H&S informal controls provides
evidence that supports previous claims in the H&S literature concerning the relevance of both
safety culture mechanisms and safety climate mechanisms in shaping the integration of H&S
issues and H&S performance (Guldenmund, 2010; Schneider et al, 1996; Zohar, 2010).

7. Conclusions

This paper provides an in-depth interdisciplinary analysis of the effectiveness of different
control mechanisms in the context of H&S. This topic has received little prior investigation,
despite the importance of H&S control mechanisms for safer work environments and the
sustainability of societies, organisations and the economy. The study shows that analysis of
informal controls, in addition to results controls and action controls, as well as internal
consistency between formal and informal control mechanisms, are necessary for a complete
understanding of a management control package.

This paper provides practical implications for managers and policymakers. For
managers, it suggests the control mechanisms, the specific types of management actions
and the related relationships that may enhance the integration of H&S issues and improve
performance. Managers may consider that while a single control mechanism does not
adequately protect workers and affect the integration of H&S issues, the development of a set
of different formal and informal controls appears to be necessary conditions for control of
healthy workplaces. The relevance of H&S issues is also destined to increase, given the
imperative to develop safer work environments related to potential pandemic threats.
Managing complexity in healthy crises, such as that of the COVID-19, requires H&S formal
and informal controls that can support and affect a prompt, shared and effective
organisational response to an emergency.



For policymakers who aim to foster efficient and effective H&S policies, these findings
point to the need to design balanced policy measures to stimulate the adoption of a correct
mix of formal and informal controls in businesses. It should result in the integration of H&S
issues into different business practices, taking into consideration external stakeholder
relations and H&S performance.

This study has some limitations. The H&S performance measure could be replaced in
future research by improved inter-subjectively testable information, although collecting H&S
quantitative data is difficult. An additional limitation is the low response rate. The analysis of
management actions could be further explored, with new or refined typologies. More specific
control mechanisms could be analysed in the future to test complementarity effects. The
analysis of different control mechanisms, including informal controls, requires additional
analysis in order to deepen the issue of system vs package approaches and internal
consistency between formal and informal control mechanisms. It could be useful to analyse
H&S uncertainty, H&S strategy, H&S risk level and the types of H&S risk an organisation
faces in order to link them with the design and functioning of an H&S control mechanism
package (system). Future studies may investigate how companies develop and use their
control mechanisms to embed H&S into decision making aspects using case analysis to
confirm or disconfirm the present findings. The relationship between H&S control
mechanisms and external disclosure could also be examined to discover synergies and
trade-offs between internal management and the external communication of H&S
information. In addition to employees’ H&S issues, product H&S issues could also be
investigated. Finally, the potential ambiguity that may surround H&S objectives, targets and
performance assessment could be analysed.

Notes

1. Informant bias is the potential error that occurs when subjects report on others or on events at which
they were not present. It occurs when the respondent is not an expert on the topic.

Details about ex-ante and ex-post analyses are available from the authors upon request.
Details about sample size power are available from the authors.
Details about the root square of AVE are available from the authors.

Details about confirmatory tetrad analysis are available from the authors.

S

The direct relationships between the three H&S control mechanisms and H&S performance were also
tested, even though it does not appeared in no hypotheses. The only significant positive finding was the
influence of H&S Results controls on H&S Performance with p < 0.05 and a path coefficient of 0.317.

7. The analysis of interdependence between H&S Action and H&S Results controls and their influence
on Business practices and External stakeholder relations was also conducted. The findings indicate
a non-significant statistical relationship in both the cases (path coefficient of 0.007 and —0.011,
respectively), confirming that H&S control mechanisms tend to operate as a package.

8. Details are available from the authors upon request.
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Appendix

Variable Items References Taken by the construct
H&S action controls  Formal channels Adapted from Formal EMCS
communication Pondeville ef al. (2013)
Plans and manuals Adapted from Formal EMCS
Pondeville ef al. (2013)
Managerial responsibilities Adapted from Formal EMCS
Pondeville et al. (2013)
H&S informal Workers suggestions Adapted from Informal EMCS
controls Pondeville ef al. (2013)
Staff units’ suggestion Adapted from Informal EMCS
Pondeville ef al. (2013)
Informal discussion Adapted from Informal EMCS
Pondeville et al. (2013)
Managers autonomy Adapted from Informal EMCS
Pondeville ef al. (2013)
H&S performance Employee injuries Fernandez-Muniz et al. H&S performance

Business practices

External
stakeholder
relations

H&S results
controls

Risks assessment
Normative violations
Material damage

Employees absenteeism and
lost time reduction
Working practices innovation

Integrated solutions
Operational improvements

Employees safety at an
operational level
Suppliers

Local community

Labour unions

National institutions
Supervisory organisms
Incentive system related to
targets

Performance evaluation and
monitoring

Objectives within the
planning system

Critical performances and
budget process

(2009)

Developed by Battaglia ef al (2015)
Developed by Battaglia et al (2015)

Fernandez-Muniz et al.
(2009)
Fernandez-Muniz et al.
(2009)

Adapted from Koufteros

et al. (2014)

Adapted from Koufteros

et al. (2014)

Adapted from Koufteros

et al. (2014)

Adapted from Koufteros

et al. (2014)

Adapted from Koufteros

et al (2014)
Adapted from
Journeault (2016)

H&S performance
H&S performance
Operational capability
Operational capability
Operational capability
Operational capability
External stakeholder

relations capability
Stakeholder integration

Developed by Battaglia et al (2015)
Developed by Battaglia ef al. (2015)
Developed by Battaglia et al (2015)

Developed by Arjalies
and Mundy (2013)
Adapted from
Pondeville et al. (2013)
Adapted from
Pondeville et al. (2013)
New item

Formal EMCS

Formal EMCS
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Table Al.
Measurement of the
theoretical constructs
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Table A2.
Survey protocol

The constructs are reflective and measured using multiple items with a seven-point Likert scale ranging from 1
(representing a negative assessment of the trait, e.g. low) to 7 (representing a positive assessment of the trait,
e.g. very high) for almost all the questions. The weight of all the points of the Likert scale was explained in the
questionnaire. Investments variable was based on a scale of 0-2.

To what extent the following mechanisms related to H&S issues are used/present in your company to support and

motivate employees behaviour

(1) Formal communication channels are used to communicate objectives and targets related to H&S

(2) Plans and manuals define H&S procedures and actions within the different areas and units of the
organisation

(3) There are widespread managerial H&S responsibilities at different levels within the organisation

To what extent the following mechanisms related to H&S issues are used/present in your company in order to
monitor and assess H&S results

(1) H&S results are linked with the company incentive system

(2) H&S performance progress is measured and assessed at different levels within the organisation

(3) H&S objectives are defined in the planning system of the organisation

(4) Critical performances and budget process include H&S aspects

To what extent the following informal mechanisms concerning participation and collaboration are present in your
company

(1) Workers are encouraged to make a suggestion for the improvement of H&S management

(2) Staff units are encouraged to make a suggestion for the improvement of H&S management

(3) H&S issues are regularly informally discussed among colleagues

(4) Managers have enough autonomy to manage H&S issues

To what extent H&S issues are integrated within your organisation in order to support the development of the
following internal activities

(1) H&S allows achieving working practice innovation

(2) H&S allows developing integrated solutions

(3) H&S promotes operational improvements

(4) H&S allows increasing employees safety at operational level

To what extent H&S issues are important in the management of the following external stakeholder relations
(1) H&S allows improving supplier relations

(2) H&S allows improving local community relations

(3) H&S allows improving labour union relations

(4) H&S allows improving H&S related national institutions relations

(5) H&S allows improving H&S supervisory organism relations

To what extent the following H&S performance has been improved in your company over the past three years
(1) Employee injuries reduction

(2) H&S risk assessment reduction related to your business

(3) H&S normative violations reduction

4) Reduction of damage to work equipment such as vehicles and plants

(5) Employees absenteeism and lost time reduction

To what extent your company has invested financial resources, time and employees in the following H&S activities
over the past 3 years
(1) increase the number of employees within the H&S office/unit

(2) H&S office/unit education and training activities
(3) Operational employees training
(4) New technology related to H&S management
(5) Personal protective equipment
6) Development of new operational procedures
(7) Development of an information system for H&S
(8) Development of specific and ad-hoc H&S campaigns within organisation
9) Development of new internal communication tools related to H&S
(10) Development of external communication tools related to H&S
(11) Strengthening of internal audit
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