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ARTICLE INFO ABSTRACT

Keywords: Although occupational safety and operations are interrelated domains, they are usually considered separately. A

Safety deeper knowledge and understanding of their interdependences would benefit manufacturing companies. While

IOPeraﬁOT}S industrial decision-makers are responsible for decision-making on interventions implementation, their per-
3;?22‘;”5 spectives are often overlooked. This study analyses 55 safety and operational interventions implemented by 20

Italian manufacturing small and medium enterprises from the perspective of industrial decision-makers, adopting
a qualitative empirical approach. The study argues for a better understanding of the decision-making process for
safety and operational interventions to promote mutual benefits. We call on manufacturing companies to
recognise that decision-makers have bounded rationalities; to go beyond instrumental rationality; to promote
communicative rationality through cooperation and collaboration, integrating the different perspectives of
various stakeholders; and to integrate a more substantive rationality by fostering cultural values associated with
caring for people and nature to achieve deeper improvements. The study further suggests a purpose-driven
participatory decision-making process to foster more holistic and effective intervention outcomes, purpose-
fully bridging safety and operations. Thus, this study builds on previous theoretical indication of the need to open
the black box of industrial decision-makers rationalities.

Decision rationalities

1. Introduction

Occupational safety is a complex field of study that requires contri-
butions from various disciplines within an organisation to improve
workplace safety outcomes (Karanikas and Zerguine, 2024). Occupa-
tional safety promotes social and economic benefits (Kavouras et al.,
2022) that can be realised at company (Bautista-Bernal et al., 2024) and
societal levels (Gaies, 2022). Traditionally, occupational safety has been
considered a trade-off with operations (Hasle et al., 2019), often
focusing on cost, quality, delivery and flexibility (Veltri et al., 2013). In
recent years, however, the link between operational and environmental
outcomes has been increasingly acknowledged (Fan et al., 2014;
Gunasekaran and Irani, 2014). Still, the prevailing mindset suggests that
operations do not consider safety as a primary operational priority and
that safety does not directly influence operational priorities (Hasle et al.,
2021; Veltri et al., 2013). This perspective tends to underestimate the
importance of safety interventions (Pagell et al., 2014b), limiting their
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implementation to interventions aimed solely at ensuring compliance
with regulatory requirements (van Kampen et al., 2023).

The literature has focused on the relationship between safety and
operations, particularly within the manufacturing sector. This sector is
critical for economic development worldwide (Lautier, 2024) and in
Europe specifically (Eurostat, 2023a), accounting for a significant share
of both fatal and non-fatal accidents (Eurostat, 2023b). The initial
debate, largely theoretical, examined the potential trade-off between the
two areas (Zohar, 2000). However, this perspective has been challenged
by empirical studies, e.g., (Berger et al., 2001; Hendrick, 2003), which
demonstrated the numerous safety and operational benefits associated
with safety interventions. Subsequently, the research has explored the
relationship between companies’ operational performance and safety
levels (Fernandez-Muniz et al., 2009) and between safety and opera-
tional excellence (Alguirat et al., 2024). It has also examined the joint
management of production and safety (Pagell et al., 2015), while other
studies have explored the relationship between safety and specific
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aspects such as quality (Kolus et al., 2018; Zare et al., 2016), produc-
tivity (Kirsten, 2010), lean practices (Yusuff and Abdullah, 2016) and
the effectiveness of interventions (Podgorski et al., 2017). Additionally,
models for the cost-benefit analysis of safety interventions have been
developed (Cagno et al., 2013a; Jallon et al., 2011; Tompa et al., 2009).
Despite the progress made in research and the recognition of mutual
positive interdependences between safety and operations, see for
example Kruse et al. (2019) and Lowe et al. (2023), the understanding of
the relationship between safety and operations remains limited and
contrasting (Chen et al., 2024; Hasle et al., 2021).

The current literature largely relies on the analysis of datasets and
surveys, which raises issues regarding the analysis of specific contexts,
the characteristics of the adopted interventions and the related decision-
making process (Pagell et al., 2020). In the decision-making process,
industrial decision-makers play a central role, as they are responsible for
and/or affected by the intervention. These decision-makers base their
decisions on their perception of reality (Cagno et al., 2013b), shaped by
their expertise, background, and beliefs (Cagno et al., 2018), which may
not be rational (Sorrell et al., 2000). Furthermore, small and medium-
sized enterprises (SMEs) often base their decisions on perception
rather than a structured quantitative analysis (Trianni et al., 2019),
which can lead to biased decisions due to the influence of rationalities
(Gonzalez-Perez et al., 2018). Therefore, it is important to gain a better
understanding of how industrial decision-makers perceive the outcomes
of previous interventions, as this can affect decisions regarding future
interventions. The perspective of industrial decision-makers in SMEs is
rarely analysed in the current literature. Despite the recognition of
positive mutual interdependences between safety and operations (Kruse
etal., 2019; Lowe et al., 2023), industrial decision-makers may still view
safety and operations as conflicting aspects. Overall, there is limited and
contrasting understanding of how industrial decision-makers perceive
the relationship between safety and operations (Chen et al., 2024; Hasle
et al., 2021).

Thus, the present study aims to explore the role of personal per-
ceptions in fostering the mutual benefits from the adoption of safety and
operational interventions. More specifically, the study qualitatively
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investigates 55 interventions from 20 Italian manufacturing SMEs,
analysing the obtained safety and operational outcomes from the
perspective of the industrial decision-makers. Overall, the study aims to
understand whether decision rationalities, analysed based on the in-
dustrial decision-makers’ perspective, could provide a missing link in
the understanding of the relationship between safety and operations,
and their related outcomes.

2. Materials and methods

To explore the perspectives of industrial-decision makers on the
mutual benefits of safety and operations, we conducted a qualitative
empirical investigation in manufacturing SMEs. We opted for qualitative
research (Cooper et al., 2006) because it can provide valuable insights
when there is little known about a particular research area, the existing
research is confusing and contradictory, or the topic is highly complex
(Darke and Shanks, 2002). Qualitative research allows us to explore of
how decision-makers construct meaning, justify choices, and respond to
contextual constraints and opportunities. In this study, semi-structured
interviews were used as the primary data collection tool, to enable
in-depth, flexible conversations (Cotta et al., 2022; Elliott and Timulak,
2005) that could reveal the logic and motivations behind organisational
decisions. They also allow for the immediate posing of follow-up ques-
tions when issues arise (Adams, 2015), thus capitalising on the potential
for emergent, free-flowing dialogue (Dicicco-Bloom and Crabtree,
2006). Questions can also be adapted based on the informant’s experi-
ence and knowledge (Bispo Jtnior, 2022).

The investigation focused on manufacturing SMEs due to their
relevance in terms of both economic and safety-related factors. Our
purposive sampling strategy (Acharya et al., 2013; Bispo Junior, 2022)
resulted in the selection of Italian manufacturing SMEs. Purposive
sampling involves identifying and selecting individuals with knowledge
of or experience with the phenomenon of interest who are available and
willing to participate in the research and able to share their experiences
and opinions (Campbell et al., 2020; Palinkas et al., 2015). Potential
SMEs for the study were identified in the AIDA database (aida.bvdinfo.

Table 1
Sampled SMEs. The table provides the following information for each of the sampled SMEs: sector; number of employees and size; turnover; the individuals
interviewed.
SME Sector Employees Turnover (M€) Interviewees
SME1 Cold processing of special steels 100 50 HSE responsible
SME2 Special valves for oil & gas sector 45 8 Owners
SME3 Industrial machinery 130 33 HSE responsible
SME4 Iron and steel pressing 25 4 HSE responsible
SME5 Manufacturing of plasticized and rubberized fabrics 105 20 General manager
Maintenance and HSE manager
SME6 Sports foods and supplements 220 46 Quality manager
Human resources manager
SME7 Production of textiles in women’ clothing 81 18 Owner
SMES8 Manufacture of furniture 91 30 Production manager
Operator
SME9 Production of plastic joints and connectors 47 9 Owner
SME10 Manufacture of steel pipes 42 8 Owner
SME11 Iron and steel pressing 86 28 HSE responsible
SME12 Cold processing of special steels 68 31 Quality manager
SME13 Iron and steel pressing 23 9 Owner
SME14 Manufacture of metal products 106 23 President
SME15 Tool manufacturing 114 50 HSE responsible
SME16 Manufacture of cardboard tubes and cores 179 32 Managing director
SME17 Iron and steel pressing 44 21 Owner
Workers’ representative for safety
SME18 Manufacture of nuts and bolts 170 33 Managing director
HSE responsible
SME19 Manufacture of studs 75 15 Production manager
SME20 Manufacture of windshield wipers and handles 110 27 External safety adviser

Manager

Legend: HSE — Health, Safety and Environment.
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com/) and their willingness to participate in the research was deter-
mined by contacting them by email or phone. Designing a heteroge-
neous sample in terms of manufacturing subsectors improved the
external validity and the robustness of the results (Baskarada, 2014).
The unit of analysis is the single intervention implemented in a specific
SME, with each sampled SME representing an embedded case. The
sample consisted of 20 Italian manufacturing SMEs, the main charac-
teristics of which are summarised in Table 1. The number of SMEs
sampled was carefully selected to ensure an in-depth level of analysis,
with multiple interventions examined within each SME. This sample size
provides a sufficient base for a comprehensive understanding of the
complex relationships examined in this study (Meredith, 1998). Key
informants were identified among the employees of the SMEs (see
Table 1), focusing on individuals with knowledge of safety and/or
operational aspects within each SME. When possible, the authors
interviewed more than one key informant per SME to obtain diverse
perspectives (Cagno et al., 2018).

The interviews lasted between 45 and 90 min. To increase reliability,
the interviews followed an interview guide (see Appendix A)
(Baskarada, 2014; DeJonckheere and Vaughn, 2019). The interview
guide consisted of two sections. The first section covered a general
description of the SME, its products and its processes. The second section
dealt with interventions. It focused on relevant safety and operational
interventions implemented by the SME in recent years that have
impacted safety either positively or negatively. The interventions
addressed in this study are considered as active initiatives (i.e., projects,
programmes or practices) that result from a decision made by an in-
dustrial decision-maker within the company regarding safety and/or
operational objectives (Masi and Cagno, 2015; Pawson et al., 2005; van
Kampen et al., 2023). Secondary data and field notes complemented the
primary data collected through interviews (Cannas et al., 2019).

The interviews were recorded (with the interviewees’ consent),
transcribed (Kohlbacher, 2006) and manually coded. The data was the
triangulated with field notes and other secondary data. The data was
analysed alongside the interviews, and saturation was reached after 20
interviews, in line with previous research recommendations (Hennink
and Kaiser, 2022; Rahimi and Khatooni, 2024; von Kolpinski et al.,
2024). First, we applied open coding, inductively deriving themes from
the data and identifying major aspects and general content. Two re-
searchers conducted the coding independently to reduce bias. To facil-
itate the analysis of the results, the inductive open coding was compared
with a coding system developed based on existing literature to identify a
convergence with existing concepts (Neri et al., 2023). Each interven-
tion was thus described in terms of: (i) field: safety or operations
(Grimani et al., 2018; Pagell et al., 2014a); (ii) type: technical (e.g. an
engineering solution), organisational (e.g. functional coordination of
actions or a new procedure), or tech-organisational (e.g., an engineering
solution combined with a new procedure) (Micheli et al., 2018); (iii)
target: human, the machine or the (work) environment (Yu et al., 2019),
(iv) intentionality: voluntary (interventions with no coercive motiva-
tions) or mandatory (interventions that SMEs must implement to comply
with legislation and norms) (Micheli et al., 2018); and (v) sponsor, i.e.
the key individual driving the adoption of interventions. This broad set
of aspects enables a more holistic description of each intervention to be
built. Central to the investigation were the interviewees’ perceptions of
the outcomes of the interventions (Bondebjerg et al., 2023). These can
be either positive (i.e. benefits) or negative (i.e. disbenefits) (Aust et al.,
2010; Cagno et al., 2019; Pedersen et al., 2012). The content analysis
enabled the identification of the safety and operational benefits and
disbenefits from each intervention. The results of the content analysis
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were analysed in terms of frequency, with illustrative examples drawn
from the interviews. This approach is consistent with that used in pre-
vious studies employing semi-structured interviews as a research
method. It provides an effective means of obtaining a comprehensive
overview of the findings (Adams, 2015; Fallahi et al., 2022; Julkovski
et al., 2022).

Table 2 provides a full list of the analysed interventions, categorised
according to the elements of the of the coding. Examples of interventions
identified during interviews include operators training (interventions
1.1, 6.3, 8.1, 10.2); facility improvements such as roof repairs (in-
terventions 3.2, 16.4); replacing glass windows (intervention 17.1);
renovating the flooring (intervention 18.1); installing an air aspiration
system (interventions 15.4, 20.1); and equipment improvements such as
installing protection cages (interventions 9.1, 13.1). Of the 55 in-
terventions identified from the 20 SMEs, 44 related to safety and 11 to
operational issues. In terms of target, the collected data indicates 4
operator-related, 24 environment-related, and 27 machine-related in-
terventions. In terms of categorization by type, 5 interventions are
organisational, 48 are technical, and 2 are techno-organisational. In
terms of intentionality, this study considers 44 voluntary and 11
mandatory interventions. Most interventions were sponsored by man-
agers (17 interventions) or owners (11 interventions), but other actors
also promoted interventions, including safety responsible (6 in-
terventions), employees (5 interventions), external consultants (4 in-
terventions), supervisors (1 intervention), quality managers (1
intervention), suppliers (1 intervention). Furthermore, 9 interventions
were sponsored by more than one of these actors.

After coding the information, an interpretivist approach was used to
analyse the data and explore nuances regarding the interviewees’ per-
ceptions. This approach is well-suited to the present study, as it enables a
more holistic and context-dependent understanding of a certain phe-
nomenon (Darby et al., 2019). In the context of the present study, this
approach reveals the subjective aspects of the interviews, providing
insights into perceptions of mutual benefits. When employing a quali-
tative approach to empirical investigation, it is important to bear in
mind that informants may introduce biases either voluntarily or invol-
untarily, such as self-selection or response biases due to concerns about
social desirability (Bispo Junior, 2022). Critically evaluating partici-
pants’ perspectives while also acknowledging and analysing biases can
help to gain a deeper understanding of the research topic and the mo-
tivations behind participants’ responses (Bispo Jtnior, 2022). This could
lead, for example, to the identification of common and/or diverse per-
ceptions or experiences providing a deeper interpretation of the results
(Deschenes et al., 2024). To interpret findings deeply rooted in the
perspective of industrial decision-makers, we investigated decision ra-
tionalities (Gonzalez-Perez et al., 2018). Rationality is “a style of
behaviour that is appropriate to the achievement of given goals within the
limits imposed by given conditions and constraints” (Simon, 1972).
Reflecting on this, we analysed rationality as the missing link in influ-
encing perceptions of mutual benefits.

3. Results

This section presents the results of the study, in accordance with the
steps of the data analysis process. The first part of the section provides a
brief description of the interventions and their outcomes, including the
mutual safety and operational benefits (Section 3.1). It provides a gen-
eral description of the data collected from which initial insights into the
role of decision rationalities emerged. Subsequently, the second part of
the section provides a more explicit analysis of the data from the
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Table 2

Overview of the analysed interventions. Each intervention is characterised according to field, target, type and intentionality. Each intervention is linked to the SME where it was implemented, and it is assigned a

univocal code.

SME Intervention Field Target Type Intentionality Sponsor
Code  Name Safety  Operations  Operator  Environment Machine  Organizational = Technical  Techno- Voluntary =~ Mandatory
organizational
SME1 1.1 Training of the operators v v v v Owner
1.2 Changes to the viability of the v v v v Owner
plant
SME2 2.1 Air conditioning v v v 4 Owner
2.2 Safety solutions for the new v v v v Owner
plant
SME3 3.1 Painting booth v v v v Owner; external consultant
3.2 Roof renovation v v v v Owner
SME4 4.1 Furnace loader v v v v Owner
4.2 Force multiplier v v v v Supplier
SMES5 5.1 Packaging automation v v v 4 Management
5.2 Warehouse renovation v v v v Management
5.3 Manipulators v v v 4 Management
SME6 6.1 New productive line v v v v Management
6.2 Warehouse shelving v v v v Operators
replacement
6.3 Training of the operators v v v v Management
6.4 Packaging department v v v v Plant director; quality responsible,
restoration safety management
6.5 Mixing department restoration v v v v Quality manager
SME7 7.1 Ventilation hoods v v v v Management
7.2 Warehouse v v v v Safety responsible; fire brigade
compartmentalization
7.3 Asbestos removal v v v v Employees
SMES8 8.1 Training of the operators v v v v External consultant
8.2 Paint containment tanks v v v v External consultant
SME9 9.1 Protection cages v v v v Safety responsible
9.2 Raw materials change v v v v Owner
SME10  10.1 Layout change v v v v Management
10.2 Training of the operators v v v v Management; external consultant
10.3 Removal of ammonia tank v v v v Management
SME11 11.1 Safety sensors v v v v Owner
11.2 Substitution of illumination v v v v Safety responsible
system
11.3 Training of the operators v v v v Safety responsible
SME12 12.1 Protection cages v v v 4 Owner
12.2 Acid valves repositioning v v v v Safety responsible
SME13 13.1 Protection cages v v v v Owner; Supplier
13.2 Forklift charging area v v v v External consultant
13.3 Pulley v v v v Owner
SME14 14.1 Replacement of internal v v v v Owner
handling systems
14.2 Warehouse fencing and alarms v v v v Employees
SME15 15.1 Fire prevention system v v v v Safety responsible; fire brigade
15.2 Mechanical protections v v v v Safety responsible
15.3 Cooling system v v v v Employees
15.4 Aspiration system v v v v Safety responsible
SME16 16.1 Palletizing robot 4 v v 4 Management
16.2 New machinery v v v v Management
16.3 Movable platform v v v v Management

(continued on next page)
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Table 2 (continued)

Sponsor

Intentionality

Type

Target

Field

Intervention

SME

Voluntary =~ Mandatory

Operator  Environment  Machine  Organizational = Technical  Techno-

Operations

Safety

Name

Code

organizational

Management

Management

Management

Management

Management

Safety responsible; external

consultant

SSSSNSS

5SS SSSS

Roof renovation

16.4

Glass windows substitution

Manipulators

17.1

SME17

17.2
17.3

Loader robot

Flooring renovation

18.1

SME18

Automatic screwdriver

18.2

Safety responsible; external

consultant

S

v

Extraordinary maintenance of
forklifts

18.3

Supervisor

Management

Employees; external consultant
External consultant

Employees

SN S

SSSS

Machinery cover redesign
Protections on grinder
Aspiration system

19.1

SME19

19.2

20.1
20

SME20

Mechanical protections
Automated warehouse

restoration

TOTAL

.2

20.3

11

44

48

27

24

11

44
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perspective of decision rationalities regarding mutual safety and oper-
ational benefits from interventions (Section 3.2).

3.1. Mutual safety and operational outcomes

As a first step, the relationship between safety and operational out-
comes in the analysed interventions was examined through data anal-
ysis. Particular emphasis was placed on how this relationship was
contextualised by the personal perceptions of the interviewees, thereby
integrating the analysis of both objective and subjective factors. Ap-
pendix B provides a summary of the interventions recalled by the in-
terviewees, along with the perceived safety and operational outcomes of
their implementation. The collected data shows that the perceived safety
benefits from implementing safety and operational interventions are
primarily increased safety and comfort for operators, an improved safety
culture and higher morale among workers. Other perceived benefits
include operator training and improvements in work conditions (e.g. air
quality, temperature control, noise and vibration), as well as a reduction
in injuries and near misses. Improved safety culture was frequently
associated with training interventions, reinforcing the perception of the
need to engage workers in creating a safe work environment. For
example, the HSE manager at SME1 referred to their 25 years of expe-
rience, pointing out that the safety training intervention (intervention
1.1) targeted not only workers covered by the mandatory guidelines, but
also other workers involved in activities associated with labour risks.
This helped to nurture a long-term safety culture within the company.

The interviewees also linked safety and operational interventions to
operational outcomes. Most interviewees recalled operational outcomes
relating to improvements in the production process, such as improved
process control and material flow, increased production reliability,
improved operator performance, increased production, shorter process
cycle times, reduced labour requirements and increased productivity.
Other operational outcomes perceived included improved products,
improved environmental performance (reduction of emissions and fuel
use), better facilities (additional space and increased reliability),
improved equipment, reduced costs and customer influence.

The results show that interviewees perceive mutual benefits in terms
of both operations and safety for most interventions, specifically for 35
out of the 55 interventions mentioned. For example, the quality manager
from SME6 reported mutual benefits from the renovation of the pack-
aging department (intervention 6.4). By renewing the flooring, walls
and ceiling, and introducing new operational equipment, the interven-
tion provided operators with a cleaner and more organised work envi-
ronment, improving their comfort, and increased process control.
Interestingly, interviewees also perceived mutual benefits between
safety and environmental performance outcomes. The managing direc-
tor of SME16 reported this synergy, explaining that the increased ther-
mal insulation following the roof renovation (intervention 16.4) not
only improved energy efficiency, but also enhanced operator comfort
and product quality by enabling better atmospheric humidity control.

It is worth noting that 4 interviewees recalled interventions that only
had safety benefits, not operational ones. These were the production
manager and operator from SMES, the quality manager from SME12, the
owner from SME13 and the HSE responsible from SME15. While the
results may depend on the specific interventions, other SMEs identified
operational outcomes from the same interventions (e.g. safety training
in SME1), suggesting that additional factors may have influenced the
results. For example, interviewees from SME12 and SME15 did not have
specific operational knowledge. Conversely, the operational focus of the
interviewees from SME8 may have led them to perceive the described
safety interventions as solely mandatory ones with restricted safety
outcomes. The production manager and operator from SME8 demon-
strated a limited understanding of the organisational culture in relation
to occupational safety. For instance, when asked about safety re-
sponsibility, the production manager focused on fire prevention and first
aid measures instead of considering broader operational safety aspects.
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This limitation could have affected their perception of mutual benefits.
In the case of SME13, the owner’s responses were also generally less
detailed, requiring much more stimulation from the interviewer than in
other interviews. From an interpretivist point of view, this could be a
sign of strong pragmatism on the part of the interviewees, resulting in a
more focused and narrow perspective on each intervention.

Only a few disbenefits were identified by the interviewers. Never-
theless, the HSE manager at SME1 indicated increased energy con-
sumption from intervention 1.2 (changes to the plant’s viability); the
general manager at SME5 pointed out increased maintenance costs from
intervention 5.1 (packaging automation); and the quality manager at
SME1S5 and the owner at SME20 perceived longer process cycle times
from mechanical protection interventions (interventions 15.2 and 20.2).

The data collected during the empirical investigation were based on
the perceptions of individuals who participated as decision-makers in
the interventions to varying degrees. As people tend to be more open
about positive outcomes, the interviews evidently focused on safety and
operational benefits. Consequently, some information on intervention
failures may have been omitted by informants due to self-selection
biases. While interviewing numerous informants in the same company
can address the impact of personal perceptions, this may be difficult in
an SME where human resources are typically limited and very few
people participate in decision-making processes. Therefore, the findings
could have been influenced by a lack of complete information about the
implementation process, or by informants’ greater interest in discussing
aspects more closely related to their personal interests or subjective
responsibilities within the SME. Overall, the personal perceptions
collected provide a valuable insight into a subjective perspective of
safety and operational interventions, which are further explored in
Section 3.2.

3.2. The role of decision rationalities in influencing the perception of
mutual benefits

This section builds on the analysis of mutual safety and operational
outcomes in light of personal perceptions (Section 3.1) by providing a
perspective on the decision rationalities underlying decisions. The
analysis of decision rationalities is an appropriate approach for inter-
preting findings from research deeply rooted in the perspective of the
industrial decision-makers. Our analysis focuses on instrumental, sub-
stantive, bounded and communicative rationalities. Previously proposed
by Bolis et al. (2020), these four rationalities emerged in the present
study as relevant to fostering more effective decisions by acknowledging
the limitations of decision-makers. In the following, we explore how
each of these rationalities emerged to support the perception of mutual
safety and operational benefits, considering also the different elements
according to which the interventions were coded (Section 2).

3.2.1. Instrumental rationality

Instrumental rationality focuses on achieving a specific goal in the
most efficient and practical way, often at the expense of other aspects
(Southgate and Bennett, 2016). In this study, instrumental rationality
was evident in aspects such as the intentionality and sponsorship of
interventions. When interventions were mandatory and sponsored by
individuals highly focused on functional objectives, less mutual benefits
were perceived by interviewees.

Overall, mandatory interventions appear to produce fewer benefits.
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Mandatory interventions can be a sign of instrumental rationality, as
they are driven by compliance with specific regulation or legislation. Of
the 11 mandatory safety interventions analysed (see Appendix B), only 4
brought both safety and operational benefits. Conversely, of the 33
voluntary interventions analysed, 21 resulted in mutual benefits.
Regarding sponsors, fewer benefits were perceived when the sponsor
was solely an external safety consultant or a safety responsible, and
these benefits were predominantly safety-related, possibly because this
is what is expected given their role. In fact, external safety consultants
(without other sponsors) sponsored interventions that led either to
safety benefits or operational disbenefits. Safety officers sponsored 6
interventions, 3 of which resulted in no mutual benefits and 1 resulted in
operational disbenefits. External safety consultants and safety officers
jointly sponsored 2 interventions, which were also not linked to mutual
benefits. Instrumental rationality can also be associated with short-term
and specific goals that motivate a certain intervention. For instance,
specific interviews explicit associated the intervention with the primary
concern of: (i) financial resources — e.g., the managing director of
SMEL16 stating “so, there is the sensibility for safety issues, it is all good, but
the company needs to have also the resources to invest”; (ii) penalties for
non-compliance with certification guidelines — e.g., the owner of SME9
stating “this attention to safety issues is a very careful job, and very
important for us, because once you are certified, of course you face big
penalties [in case of non-compliance]”; or (iii) avoiding serious injuries,
given past experiences of near-misses — e.g., SME17 reported on glass
windows falling from the ceiling on production site due to machinery
vibration combined with old installations at its production site.

3.2.2. Substantive rationality

Substantive rationality prioritises values and ethical principles, as
well as broader implications of actions. This encompasses a wider scope
and vision that goes beyond mere efficiency and practicality (Kalberg,
1980).

In some interviews, the principles of worker health and wellbeing, as
well as and environmental issues, appeared to influence the decision-
making. The analysis of the outcomes of the interventions that
involved these principles generally showed greater perceived positive
mutual benefits. For instance, the owner of SME2 emphasised the
company’s commitment to promote employee health while developing a
profitable business. This attitude was reflected in the significant mutual
safety and operational benefits that characterised the interventions
studied. Similarly, in SME9, the senior manager strongly promoted
caring for the natural environment and worker safety, and the analysed
interventions provided mutual benefits outcomes. This was the main
motivation behind the implementation of intervention 9.2, in which
financial and human resources were employed to change the raw ma-
terial previously used, which was harmful to nature and employees. This
intervention therefore brought mutual benefits in terms of improved air
quality, operational safety, reduced harmful emissions from raw mate-
rials and shorter process cycle times. The HSE Responsible of SME1 also
indicated the need to go beyond mandatory training to change the safety
culture as an ongoing task that requires a deeper understanding of the
shop floor as they stated: “The problem is that you can’t change people’s
minds overnight. So, you can only do it by going to the shop floor every day, in
addition to having completed the training, to give them hands-on experience

)

too”.
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3.2.3. Communicative rationality

Communicative rationality implicates making decisions through a
process of communication between different actors, based on consensus
and cooperation (Habermas, 1984).

Among the SMEs studied, interventions involving more stakeholders
appear to deliver greater safety and operational benefits. For instance, in
SME6, SME11 and SME16, various internal figures at different hierar-
chical levels, as well as external consultants, are responsible for safety.
This, combined with a culture of involving more people in the decision-
making process, may have contributed to the perception of mutual
benefits. In SME13 and SME8 decisions usually involve fewer in-
dividuals, and mutual benefits were not observed. The size of the com-
pany may be a relevant factor in this context, since larger SMEs tend to
involve more people in their decision-making processes.

3.2.4. Bounded rationality

The concept of bounded rationality highlights how individuals make
decisions in contexts of uncertainty and information scarcity, while also
drawing attention to the presence of cognitive limitations (Simon,
1972). Implementing strategies to increase the availability of informa-
tion can potentially lead to better outcomes.

To empirically explore bounded rationality, our study examined
whether the type of intervention could affect the perception of mutual
benefits. Indeed, techno-organisational interventions that consider in-
formation in relation to both technical and organisational aspects
appear to be more closely associated with safety and operational out-
comes, as emphasised by Haghighi et al. (2019), Thonon et al. (2023)
and Vitrano et al. (2023). Seeking competences or information from
specialised external consultants or companies was common among the
investigated SMEs, generating benefits — especially safety-related
(Sadeghi and Goerlandt, 2023; Vitrano et al., 2023). For instance,
SME10 experienced a notable enhancement in safety when the preven-
tion and protection service representative transitioned from an internal
employee to an external provider. According to the interviewee, the
former representative had significant knowledge limitations that pre-
vented more substantial safety and operational improvements. In-
terventions sponsored by external consultants in combination with
company’s leadership (the owner in intervention 3.1 and the manager in
intervention 10.2) both led to mutual benefits. The results demonstrate
the important role of strategic perspectives in fostering mutual benefits.

Another emerging theme from the interviews was the importance of
decision-makers’ professional experience in reducing bounded ratio-
nality. Interviewees referenced their years of experience to demonstrate
their technical competence in safety and operational technical skills. For
instance, the HSE responsible from SME3 mentioned that they had only
dealt with one serious labour injury in their 23 years of experience.
Experiencing a risky event that could have resulted in serious injury also
led to the implementation of safety interventions, such the installation of
manipulators described by SME17 (intervention 17.3). In terms of the
individual, the scope of decision-makers’ roles - whether highly speci-
alised or more comprehensive, appears to have a significant impact on
the consideration of bounded rationality. While technical skills are
necessary to promote interventions, a focus that is too specialised, for
example on safety issues, may hinder the promotion of broader syner-
gistic safety and operational outcomes given decision-makers’ bounded
rationality. Outcomes restricted to safety benefits were associated with
interventions 18.2 and 18.3, both sponsored by an external consultant in
partnership with safety responsible, as well as interventions 12.2, 15.2,
and 15.4, sponsored only by the HSE responsible.
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4. Discussion

The interpretative analysis of the results (Section 3), based on deci-
sion rationalities provides industrial decision-makers with insights into
how to foster mutual benefits from safety and operational interventions.
This section discusses the results and explains how combining different
rationalities could be the missing link in fostering better safety and
operational outcomes from interventions in an industrial context
(Section 4.1). Based on this discussion, the section further offers a
purpose-driven participatory decision-making process (Section 4.2).

4.1. The contribution of decision rationalities to mutual benefits

The following points of discussion emerge from the results obtained.
The intensive use of instrumental rationality, which focuses on specific,
narrowly defined individual or organisational goals, tends to result in
interventions that offer limited operational and safety benefits. The issue
does not appear to be instrumental rationality itself, but rather its iso-
lated application. Organisations that adopt more comprehensive safety
policies, which actively promote the joint creation of both safety and
operational value, are more likely to achieve sustainable mutual bene-
fits. These policies can be introduced by considering the three successive
rationalities. With regard to substantive rationality, the individual
values of decision-makers are an important factor. Indeed, individuals
with strong moral commitments and ethical principles that protect
workers’ health, wellbeing, and the environment are more likely to
make decisions that generate greater mutual benefits. Analysis of
communicative rationality indicates that companies involving a broader
range of stakeholders in their decision-making processes typically have
an organisational culture that values participation and actively en-
courages employee involvement, as Vitrano et al. (2024) have found.
Examining bounded rationality suggests that creating mutual benefits
requires reducing its effect by increasing the availability of relevant
information. At the individual level, this can be achieved by valuing
members’ experience within the organisation and promoting more
comprehensive roles. At the organisational level, strategies should be
introduced to create more comprehensive safety policies.

Overall, our findings suggest that, while the sponsor may support the
adoption of an intervention, involving industrial decision-makers from
operational and safety areas in safety and operational interventions
fostering communicative rationality, can improve their perception of the
mutual benefits. This aligns with previous literature recommending
participatory processes as a preventive measure against adverse out-
comes (Cervai and Polo, 2018; Haslam et al., 2020; Longoni et al.,
2013). Therefore, SMEs should involve their employees in the imple-
mentation of interventions from the outset of the planning process
(Cambraia et al., 2024), as previously recommended in the literature —
for instance, through participatory ergonomics (Neves et al., 2023).
Building upon this recommendation, our study indicates the need for a
participatory decision-making process for safety and operational in-
terventions. The intention is to mitigate limitations of bounded and
instrumental rationalities, and to promote substantive and communi-
cative rationalities to foster mutual benefits. Indeed, encouraging a
more communicative approach to decision-making can reduce the
impact of bounded rationality. Furthermore, practitioners must
acknowledge their bounded rationality to develop a more holistic un-
derstanding of potential outcomes. Decision-makers should complement
this by incorporating more substantive and communicative rationalities,
covering a broad range of factors, including environmental, biome-
chanical, cognitive, and organisational aspects. This broader set of
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Instrumental rationality
(cost-benefit analysis)

Substantive rationality
(ethical values towards people well-being)

Communicative rationality
(cooperation and consensus)

DECISION RATIONALITIES

Bounded rationality
(intrinsic cognitive limitation)

Unawareness Recognition and action

MUTUAL SAFETY AND OPERATIONAL BENEFITS
LOW HIGH
Purpose-driven

participatory
process

* Individual values and experience
* Organisational policies and culture

Fig. 1. Framework of the
making process.

purpose-driven  participatory  decision-

elements provides more arguments to help decide which interventions
should be prioritised from an instrumental rationality perspective.
Indeed, the excessive reliance on instrumental rationality based solely
on economic feasibility studies (or other specific goals) may limit the
implementation of operational interventions that could deliver greater
safety benefits.

4.2. A purpose-driven participatory decision-making process to foster
mutual benefits

Although previous studies have already highlighted the importance
of participatory process in promoting synergy between safety and op-
erations (Neumann and Purdy, 2023; Neves et al., 2023; Zhang and Lin,
2024), our study goes further by providing more specific recommen-
dations for a purpose-driven participatory decision-making process.
Leveraging Miles and Huberman (1994), Fig. 1 proposes a visual rep-
resentation of the purpose-driven participatory decision-making pro-
cess, based on the results obtained from the investigation and the related
discussion. We propose that this process should be motivated by an
awareness of cognitive limitations regarding bounded rationality, as
well as the restrictions of making decisions based solely on a cost-benefit
evaluation using instrumental rationality. At the same time, this
purpose-driven participatory process must also foster cooperation and
consensus, enhancing communicative rationality to promote more
value-based decisions that prioritise people’s well-being utilise sub-
stantive rationality.

The purpose-driven participatory decision-making process should be
guided by two complementary levels: the individual level,
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encompassing the decision-makers, and the organisational level, where
policies and practices impacting the company’s structure are
established.

At the individual level, decision-makers should not be exclusively
bound to an instrumental approach focused solely on achieving specific
objectives and adhering strictly to organisational rules. In a highly
normative work environment, such rigidity may limit the ability to
adapt to the variability inherent in work activities. Adhering to the
principles of ergonomics and the psychodynamics of work, workers must
be active participants (Dejours, 2006; Sznelwar and Hubault, 2015),
capable of performing “living work” (Dejours, 2009), adapting to cir-
cumstances, and proposing innovative solutions. Creating active spaces
for workers can lead to emancipatory processes (Dejours, 2022, 2009;
Guespin-Michel, 2015) and it is essential in enabling broader decisions
that incorporate technical, organizational, ethical and moral aspects.
Having degrees of freedom in task performance and the resulting
decision-making autonomy contributes to the development of substan-
tive rationality and favours mutual benefits between safety and opera-
tions (Bolis et al., 2021). Furthermore, values such as dialogue can
encourage a more communicative decision-making process, thereby
reducing the impact of bounded rationality. A work environment that
promotes autonomy and professional growth generates richer, more
meaningful experiences, strengthening decision-making capacity and
expanding opportunities for mutual benefits. However, this path may be
more challenging for small companies, where organisational structures
tend to be more centralized (Altamimi et al., 2023).

At the organisational level, the focus should be on implementing
comprehensive policies that can generate mutual benefits. Three specific
categories of organisational policies can be proposed. The first category
involves policies that support individuals. Organisations should invest in
creating conditions that value workers’ experience, encourage the
development of individual capacities, and promote ethical values, as
previously discussed. The second category refers to procedural safety
policies. Strategies should be implemented to make these policies more
comprehensive by incorporating continuous improvement practices
focused on worker protection. Broadening the scope of these policies —
even within an instrumental logic, makes it possible to reduce the effects
of bounded rationality and enable more efficient, holistic solutions. This
aligns with the literature, e.g., (Barros, 2010), that advocates imple-
menting structured processes and organisational procedures to assist
with decision-making by providing better access to information. The
third category pertains to policies that address social aspects, particu-
larly the promotion of an organisational culture that prioritises moral
values, supports the generation of mutual benefits, and that emphasises
worker participation. This is crucial, as organisational culture signifi-
cantly influences decision-making processes (Marchisotti et al., 2018).
Therefore, it is essential that the company culture upholds values such as
protecting workers’ health and wellbeing, and environmental sustain-
ability, thereby reinforcing a substantive rationality approach.
Furthermore, encouraging active worker participation strengthens
communicative rationality, making decision-making more democratic
and collaborative. This is in line with the principles promoted by
participatory ergonomics (Burgess-Limerick, 2018).

The proposed purpose-driven participatory decision-making process
does not seek to eradicate bounded and instrumental rationality. Rather,
our study indicates the need to recognise these limitations and pursue
more communicative and substantive rationalities purposefully in de-
cisions related to interventions implementation. Therefore, the purpose-
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driven participatory approach has the potential to improve the safety
and operational outcomes of interventions, given organisational culture
and safety policies, which are affected by individual values and
experiences.

5. Conclusions

This study contributes to the existing knowledge base on the rela-
tionship between safety and operations, focusing on the perspective of
industrial decision-makers. The study corroborates previous indications
of the need for in-depth context-specific qualitative evaluations of in-
terventions in manufacturing companies, especially SMEs. It comple-
ments this by explicitly addressing the specific rationalities of industrial
decision-makers as a crucial mechanism for achieving mutual safety and
operational outcomes. By combining theoretical perspectives with
practical, empirical data, the study highlights the need to recognise the
bounded rationality of decision-makers, to move beyond instrumental
rationality based on a cost-benefit paradigm, to promote communicative
rationality through cooperation and collaboration to integrate different
points of view (e.g., top management and operators, safety and opera-
tions/quality responsible, internal staff and external consultants), and to
integrate a more substantive rationality by fostering cultural values
associated with caring for people and nature. Thus, the novelty of the
study lies in its empirical contribution to previous theoretical in-
dications (Bolis et al., 2017) regarding the need to open the black box of
industrial decision-making (Vitrano et al., 2024) to foster more holistic
and effective interventions outcomes. The value of this study is rein-
forced by the rich data collected from SMEs. Furthermore, the study
proposes a purpose-driven participatory decision-making process that
explicitly connects individual ethical values and technical experiences
with organisational aspects such as culture and safety policies to the
decision rationalities for safety and operational interventions imple-
mentation. Although these aspects have previously been identified in the
literature as affecting safety in manufacturing companies, the present
study reinforces this and goes further by providing more specific detail.

Unlike a positivist approach focused on statistical validity, the pre-
sent study does not aim to identify specific interventions that produce
safety or operational outcomes. Our study was also not designed to
measure the benefits or disbenefits of safety and operational in-
terventions. Our study opens new avenues for future research. We
encourage future studies to further explore the rationalities behind de-
cision-makers’ implementation of interventions. As decision-making
occurs at the organisational level and is shaped by a specific organisa-
tional culture and values, further studies are required to investigate how
rationalities affect or are affected by the organisational context. Future
research could benefit from a larger sample size and supplementary
objective data to complement respondents’ perceptions and identify
common patterns based on contextual factors such as size, sector, and
geographic location. This would address the limitations of this study,
namely the lack of statistically generalisable results and sample bias.
Indeed, SMEs that were willing to participate in the study may have had
higher success rates for their interventions, resulting in a lower
perceived rate of disbenefits. Furthermore, interviewees may have
emphasised the positive outcomes of interventions.

The comprehensive discussion of the findings, together with the
limitations and suggestions for future research, paves the way for
innovative advancements in knowledge based on the results of the
current study. Likewise, the results of the study can be used by practi-
tioners to enhance the structure and design of both safety and
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operational interventions. In addition, policymakers can use the
knowledge gained to develop effective awareness campaigns for man-
agers and to integrate safety aspects. Policymakers’ active role in raising
awareness is essential, supported by effective regulations that are crucial
in promoting interventions.
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Appendix A. Interview guideline

Part 1. Information about the SME.

1. Could you please describe your role in the SME and your
background?

2. Could you please describe your SME, including its sector, number of
employees, turnover, products and processes?

Part 2. Interventions.

We would now like to focus on the relevant interventions imple-
mented by the SME in recent years, whether safety or operational in-
terventions, that had an impact (positive or negative) on safety.

For each intervention:

1. Please describe the intervention, outlining the decision-making
processes that led to its implementation.

2. Why was the intervention implemented? Who or what pushed for its
implementation?

3. What outcomes were obtained from the implementation of the
intervention?

4. Are there any additional considerations you would like to mention?
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Appendix B. Interventions’ outcome description. *Note: B =

benefit; D = disbenefit
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SME1 HSE 1.1 Training of the operators B B B
responsible 1.2 Changes to the viability of the plant B B B D B
2.1 Air conditioning B B B B B B
SME2  Owner 2.2 Safety solutions for the new plant B B B B B
SME3 HSE 3. Painting booth B B B
responsible 3. Roof renovation B B B
HSE 4. Furnace loader B B
SME4 " —
responsible 4. Force multiplier B B B
General 5.1 Packaging automation B B BID
manager
SME5S Maintenance 52 Warehouse renovation B B B
and HSE
manager 5.3 Manipulators B B
Quality 6.1 New productive line X B
manager .2 Warehouse shelving replacement B B
SME6 Human .3 Training of the operators B B B B
resources 4 Packaging department restoration B B B B
manager Mixing department restoration B B B B B
. Ventilation hoods B B B B B B B
SME7 Owner 7. Warehouse compartmentalization B B B
7. Asbestos removal B B X
Production 8.1 Training of the operators B X
SME8 manager
Operator 8.2 Paint containment tanks B B X
9.1 Protection cages B B
SMES Owner 9.2 Raw materials change B B B B
0. Layout change B B B B B
SME10  Owner 0.2 Training of the operators B B B B
0. Removal of ammonia tank B B
HSE 1. Safety sensors B B
SME11 responsible 1.2 Substitution of illumination system B B B
P 11.3  Training of the operators B B B
SME12 Quality 12.1 __ Protection cages B B X
manager 12.2  Acid valves repositioning B B B X
.1 ___Protection cages B X
SME13  Owner .2 Forklift charging area B X
.3 Pulley B X
Replacement of internal handling
SME14  President 141 systems 8 B B
14. Warehouse fencing and alarms B B X
15. Fire prevention system B X
SME15 HSE 15. Mechanical protections B D X
responsible 15. Cooling system B B B X
15.4  Aspiration system B B X
16.1 Palletizing robot B B B
SME16 Managing 16.2 _ New machinery B B
director 16.3 __Movable platform B X
16.4 _ Roof renovation B B B B
Owner 17.1  Glass windows substitution B X
Workers’
SME17 representative 17.2  Manipulators B B
for safety 17.3  Loader robot B B B
Managing 18.1___ Flooring renovation B B B B
SME18 'c-l‘igeé:lor 18.2  Automatic screwdriver B X
responsible 18.3  Extraordinary maintenance of forklifts B X
SMEqg  Froduction 19.1 _ Machinery cover redesign B B
manager 19.2 _ Protections on grinder B X
External safety 20.1 Aspiration system B B X
SME20  adviser 20.2 _Mechanical protections B D X
Manager 20.3 _Automated warehouse restoration B B B
TOTAL 7 13 8 5 4 4 4 3 3 2 2 1 1 31 9 7 6 6 3 2 20

Data availability

The authors do not have permission to share data.

References

Acharya, A.S., Prakash, A., Saxena, P., Nigam, A., 2013. Sampling: why and how of it?
Indian. J. Med. Spec. 4, 330-333. https://doi.org/10.7713/ijms.2013.0032.

Adams, W.C., 2015. Conducting Semi-Structured Interviews, in: Newcomer, K.E., Hatry,
H.P., Wholey, J.S., Newcomer, K.E., Hatry, H.P., Wholey, J.S. (Eds.), Handbook of
Practical Program Evaluation. John Wiley & Sons, Inc., Hoboken, NJ, USA, pp.
492-505. doi: 10.1002/9781119171386.ch19.

10

Alguirat, 1., Lehyani, F., Zouari, A., 2024. Impact of lean management on work safety and
operational excellence within Tunisian companies. Int. J. Lean Six Sigma 15,
588-613. https://doi.org/10.1108/1JLSS-02-2023-0032.

Altamimi, H., Liu, Q., Jimenez, B., 2023. Not too much, not too Little: Centralization,
Decentralization, and Organizational Change. J. Public Adm. Res. Theory 33,
170-185. https://doi.org/10.1093/jopart/muac016.

Aust, B., Rugulies, R., Finken, A., Jensen, C., 2010. When workplace interventions lead to
negative effects: Learning from failures. Scand. J. Public Health 38, 106-119.
https://doi.org/10.1177/1403494809354362.

Barros, G., 2010. Herbert a. Simon and the concept of rationality: boundaries and
procedures. Braz. J. Polit. Econ. 30, 455-472. https://doi.org/10.1590/50101-
31572010000300006.

Baskarada, S., 2014. Qualitative Case Study Guidelines. Qual. Rep. 19, 1-25. https://doi.
org/10.7748/nr2013.05.20.5.28.e327.

Bautista-Bernal, I., Quintana-Garcia, C., Marchante-Lara, M., 2024. Safety culture, safety
performance and financial performance. A Longitudinal Study. Saf. Sci. 172,
106409. https://doi.org/10.1016/j.ssci.2023.106409.


https://doi.org/10.7713/ijms.2013.0032
https://doi.org/10.1108/IJLSS-02-2023-0032
https://doi.org/10.1093/jopart/muac016
https://doi.org/10.1177/1403494809354362
https://doi.org/10.1590/S0101-31572010000300006
https://doi.org/10.1590/S0101-31572010000300006
https://doi.org/10.7748/nr2013.05.20.5.28.e327
https://doi.org/10.7748/nr2013.05.20.5.28.e327
https://doi.org/10.1016/j.ssci.2023.106409

E. Cagno et al.

Berger, M.L., Murray, J.F., Xu, J., Pauly, M., 2001. Alternative Valuations of work loss
and Productivity. J. Occup. Environ. Med. 43, 18-24. https://doi.org/10.1097/
00043764-200101000-00005.

Bispo Jtnior, J.P., 2022. Social desirability bias in qualitative health research. Rev.
Saude Publica 56, 101. https://doi.org/10.11606/51518-8787.2022056004164.

Bolis, 1., Morioka, S.N., Sznelwar, L.I., 2017. Are we making decisions in a sustainable
way? a comprehensive literature review about rationalities for sustainable
development. J. Clean. Prod. 145, 310-322. https://doi.org/10.1016/j.
jclepro.2017.01.025.

Bolis, 1., Morioka, S.N., Brunoro, C.M., Zambroni-de-Souza, P.C., Sznelwar, L.I., 2020.
The centrality of workers to sustainability based on values: Exploring ergonomics to
introduce new rationalities into decision-making processes. Appl. Ergon. 88,
103148. https://doi.org/10.1016/j.apergo.2020.103148.

Bolis, I., Morioka, S.N., Leite, W.K. dos S., Zambroni-de-Souza, P.C., 2021. Sustainability
is all about Values: the challenges of considering Moral and Benefit Values in
Business Model Decisions. Sustainability 13, 664. https://doi.org/10.3390/
sul3020664.

Bondebjerg, A., Filges, T., Pejtersen, J.H., Kildemoes, M.W., Burr, H., Hasle, P.,
Tompa, E., Bengtsen, E., 2023. Occupational health and safety regulatory
interventions to improve the work environment: an evidence and gap map of
effectiveness studies. Campbell Syst. Rev. 19. https://doi.org/10.1002/cl2.1371.

Burgess-Limerick, R., 2018. Participatory ergonomics: evidence and implementation
lessons. Appl. Ergon. 68, 289-293. https://doi.org/10.1016/j.apergo.2017.12.009.

Cagno, E., Micheli, G.J.L., Masi, D., Jacinto, C., 2013a. Economic evaluation of OSH and
its way to SMEs: a constructive review. Saf. Sci. 53, 134-152. https://doi.org/
10.1016/j.ss¢i.2012.08.016.

Cagno, E., Worrell, E., Trianni, A., Pugliese, G., 2013b. A novel approach for barriers to
industrial energy efficiency. Renew. Sustain. Energy Rev. 19, 290-308. https://doi.
org/10.1016/j.rser.2012.11.007.

Cagno, E., Neri, A., Trianni, A., 2018. Broadening to sustainability the perspective of
industrial decision-makers on the energy efficiency measures adoption: some
empirical evidence. Energ. Effi. 11, 1193-1210. https://doi.org/10.1007/s12053-
018-9621-0.

Cagno, E., Moschetta, D., Trianni, A., 2019. Only non-energy benefits from the adoption
of energy efficiency measures? a novel framework. J. Clean. Prod. 212, 1319-1333.
https://doi.org/10.1016/j.jclepro.2018.12.049.

Cambraia, F.B., Saurin, T.A., Bulhoes, L.R., Formoso, C.T., 2024. A knowledge framework
of participation supportive of resilient and safe construction projects: a systematic
review. Saf. Sci. 175, 106494. https://doi.org/10.1016/j.s5¢1.2024.106494.

Campbell, S., Greenwood, M., Prior, S., Shearer, T., Walkem, K., Young, S., Bywaters, D.,
Walker, K., 2020. Purposive sampling: complex or simple? Research case examples.
J. Res. Nurs. 25, 652-661. https://doi.org/10.1177/1744987120927206.

Cannas, V.G., Gosling, J., Pero, M., Rossi, T., 2019. Engineering and production
decoupling configurations: an empirical study in the machinery industry. Int. J.
Prod. Econ. 216, 173-189. https://doi.org/10.1016/j.ijpe.2019.04.025.

Cervai, S., Polo, F., 2018. The impact of a participatory ergonomics intervention: the
value of involvement. Theor. Issues Ergon. Sci. 19, 55-73. https://doi.org/10.1080/
1463922X.2016.1274454.

Chen, Y., Wiengarten, F., Fan, D., Pagell, M., 2024. Complexity and Change: Antecedents
of occupational injuries. Saf. Sci. 176. https://doi.org/10.1016/].s5¢i.2024.106560.

Cooper, D.R., Schindler, P.S., Sun, J., 2006. Business Research Methods. McGraw-Hill,
New York.

Cotta, D., Klink, L., Alten, T., Al Madhoon, B., 2022. How do supply chain managers
perceive the relationship between resilience and sustainability practices? An
exploratory study. Bus. Strategy Environ. doi: 10.1002/bse.3325D.L.T.B.

Darby, J.L., Fugate, B.S., Murray, J.B., 2019. Interpretive research: a complementary
approach to seeking knowledge in supply chain management. Int. J. Logist. Manag.
30, 395-413. https://doi.org/10.1108/1JLM-07-2018-0187.

Darke, P., Shanks, G., 2002. CHAPTER 6 Case study research. Research Methods for
Students. Academics and Professionals. Chandos Publishing.

DeJonckheere, M., Vaughn, L.M., 2019. Semistructured interviewing in primary care
research: a balance of relationship and rigour. Fam. Med. Community Health 7,
e000057. https://doi.org/10.1136/fmch-2018-000057.

Dejours, C., 2006. Subjectivity, work, and Action. Crit. Horiz. 7, 45-62. https://doi.org/
10.1163/156851606779308161.

Dejours, C., 2009. Travail vivant. Payot.

Dejours, C., 2022. Le travail entre aliénation et émancipation, in: Travail e(s)t Liberté ?
Editions Eres, pp. 45-67.

Deschénes, M.-F., Charlin, B., Akremi, H., Lecours, L., Moussa, A., Jobin, V.,
Fernandez, N., 2024. Beliefs and experiences of educators when involved in the
design of a Learning-by-concordance tool: a qualitative interpretative study. J. Prof.
Nurs. 54, 180-188. https://doi.org/10.1016/].profnurs.2024.07.004.

Dicicco-Bloom, B., Crabtree, B.F., 2006. The qualitative research interview. Med. Educ.
40, 314-321. https://doi.org/10.1111/§.1365-2929.2006.02418.x.

Elliott, R., Timulak, L., 2005. Descriptive and interpretive approaches to qualitative
research. In: Gilbert, P., Miles, J. (Eds.), A Handbook of Research Methods for
Clinical and Health Psychology. Oxford University Press, Oxford, pp. 147-159.

Eurostat, 2023a. Businesses in the manufacturing sector [WWW Document]. URL
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Businesses_in_
the_manufacturing_sector (accessed 12.22.23).

Eurostat, 2023b. Accidents at work statistics [WWW Document]. URL https://ec.europa.
eu/eurostat/statistics-explained/index.php?title=Accidents_at_work_
statistics# Number_of accidents (accessed 5.9.24).

Fallahi, S., Mellquist, A., Mogren, O., Listo Zec, E., Algurén, P., Hallquist, L., 2022.
Financing solutions for circular business models: Exploring the role of business

11

Safety Science 194 (2026) 107016

ecosystems and artificial intelligence. Bus. Strategy Environ. Ahead-of-Print 1-16.
https://doi.org/10.1002/bse.3297.

Fan, D., Lo, C.K.Y., Ching, V., Kan, C.W., 2014. Occupational health and safety issues in
operations management: a systematic and citation network analysis review. Int. J.
Prod. Econ. 158, 334-344. https://doi.org/10.1016/j.ijpe.2014.07.025.

Fernandez-Muniz, B., Montes-Pedn, J.M., Vazquez-Ordas, C.J., 2009. Relation between
occupational safety management and firm performance. Saf. Sci. 47, 980-991.
https://doi.org/10.1016/j.ss¢i.2008.10.022.

Gaies, B., 2022. Reassessing the impact of health expenditure on income growth in the
face of the global sanitary crisis: the case of developing countries. Eur. J. Health
Econ. 23, 1415-1436. https://doi.org/10.1007/510198-022-01433-1.

Gonzalez-Perez, M.A., Velez-Ocampo, J., Herrera-Cano, C., 2018. Entrepreneurs’ features
affecting the internationalisation of service SMEs. Entrep. Bus. Econ. Rev. 6, 9-28.
https://doi.org/10.15678/EBER.2018.060201.

Grimani, A., Bergstrom, G., Casallas, M.L.R., Aboagye, E., Jensen, 1., Lohela-Karlsson, M.,
2018. Economic Evaluation of Occupational Safety and Health Interventions from
the Employer Perspective: a Systematic Review. J. Occup. Environ. Med. 60,
147-166. https://doi.org/10.1097/JOM.0000000000001224.

Guespin-Michel, J., 2015. Emancipation et pensée du complexe. Du Croquant.

Gunasekaran, A., Irani, Z., 2014. Sustainable operations management: Design, modelling
and analysis. J. Oper. Res. Soc. 65, 801-805. https://doi.org/10.1057/jors.2014.26.

Habermas, J., 1984. The Theory of Communicative Action., Volume 1. Reason and the
Rationalization of Society. Beacon Presso, Boston.

Haghighi, A., Chinniah, Y., Jocelyn, S., 2019. Literature review on the incentives and
solutions for the bypassing of guards and protective devices on machinery. Saf. Sci.
111, 188-204. https://doi.org/10.1016/j.s5¢i.2018.07.010.

Haslam, C., Kazi, A., Duncan, M., 2020. Process evaluation of a tailored workplace
intervention designed to promote sustainable working in a rapidly changing world.
Ergonomics 63, 253-262. https://doi.org/10.1080/00140139.2019.1614212.

Hasle, P., Madsen, C.U., Hansen, D., Maalouf, M., 2019. Occupational health and safety
management and operations management : shall the twain never meet ?, in:
Sustainable Operations and Supply Chains Forum.

Hasle, P., Uhrenholdt Madsen, C., Hansen, D., 2021. Integrating operations management
and occupational health and safety: a necessary part of safety science! Saf. Sci. 139.
https://doi.org/10.1016/j.ssci.2021.105247.

Hendrick, H.W., 2003. Determining the cost-benefits of ergonomics projects and factors
that lead to their success. Appl. Ergon. 34, 419-427. https://doi.org/10.1016/
S0003-6870(03)00062-0.

Hennink, M., Kaiser, B.N., 2022. Sample sizes for saturation in qualitative research: a
systematic review of empirical tests. Soc. Sci. Med. 292, 114523. https://doi.org/
10.1016/j.socscimed.2021.114523.

Jallon, R., Imbeau, D., De Marcellis-Warin, N., 2011. Development of an indirect-cost
calculation model suitable for workplace use. J. Safety Res. 42, 149-164. https://
doi.org/10.1016/j.jsr.2011.05.006.

Julkovski, D.J., Sehnem, S., Ramos, M. da C.P., Jabbour, C.J.C., 2022. Circular business
models and the environment: Maturity levels of the circular economy and innovation
in greener craft breweries. Bus. Strategy Environ. Ahead-of-Print 1-24. https://doi.
org/10.1002/bse.3311.

Kalberg, S., 1980. Max Weber’s Types of Rationality: Cornerstones for the Analysis of
Rationalization Processes in history. Am. J. Sociol. 85, 1145-1179. https://doi.org/
10.1086/227128.

Karanikas, N., Zerguine, H., 2024. Are the new safety paradigms (only) about safety and
sufficient to ensure it? an overview and critical commentary. Saf. Sci. 170, 106367.
https://doi.org/10.1016/j.ssci.2023.106367.

Kavouras, S., Vardopoulos, 1., Mitoula, R., Zorpas, A.A., Kaldis, P., 2022. Occupational
Health and Safety Scope significance in Achieving Sustainability. Sustainability 14,
2424, https://doi.org/10.3390/s5u14042424.

Kirsten, W., 2010. Making the link between Health and Productivity at the Workplace —-a
Global Perspective. Ind. Health 48, 251-255. https://doi.org/10.2486/
indhealth.48.251.

Kohlbacher, F., 2006. The Use of Qualitative Content Analysis in Case Study Research.
Forum Qual. Soc. Res. 7, Art. 21.

Kolus, A., Wells, R., Neumann, P., 2018. Production quality and human factors
engineering: a systematic review and theoretical framework. Appl. Ergon. 73, 55-89.
https://doi.org/10.1016/j.apergo.2018.05.010.

Kruse, T., Veltri, A., Branscum, A., 2019. Integrating safety, health and environmental
management systems: a conceptual framework for achieving lean enterprise
outcomes. J. Safety Res. 71, 259-271. https://doi.org/10.1016/j.jsr.2019.10.005.

Lautier, M., 2024. Manufacturing still matters for developing countries. Struct. Change
Econ. Dyn. 70, 168-177. https://doi.org/10.1016/j.strueco.2024.02.002.

Longoni, A., Pagell, M., Johnston, D., Veltri, A., 2013. When does lean hurt? - an
exploration of lean practices and worker health and safety outcomes. Int. J. Prod.
Res. 51, 3300-3320. https://doi.org/10.1080/00207543.2013.765072.

Lowe, B.D., Hayden, M., Albers, J., Naber, S., 2023. Case studies of robots and
automation as health/safety interventions in small manufacturing enterprises. Hum.
Factors Ergon. Manuf. Serv. Ind. 33, 69-103. https://doi.org/10.1002/hfm.20971.

Marchisotti, G.G., Domingos, M.D.L.C., Almeida, R.L.D., 2018. Decision-making at the
first management level: the interference of the organizational culture. RAM Rev.
Adm. Mackenzie 19. https://doi.org/10.1590/1678-6971/eramr180106.

Masi, D., Cagno, E., 2015. Barriers to OHS interventions in Small and Medium-sized
Enterprises. Saf. Sci. 71, 226-241. https://doi.org/10.1016/j.s5¢i.2014.05.020.

Meredith, J., 1998. Building operations management theory through case and field
research. J. Oper. Manag. 16, 441-454. https://doi.org/10.1016/50272-6963(98)
00023-0.

Micheli, G.J.L., Cagno, E., Calabrese, A., 2018. The transition from Occupational Safety
and Health (OSH) interventions to OSH outcomes: an empirical analysis of



https://doi.org/10.1097/00043764-200101000-00005
https://doi.org/10.1097/00043764-200101000-00005
https://doi.org/10.11606/s1518-8787.2022056004164
https://doi.org/10.1016/j.jclepro.2017.01.025
https://doi.org/10.1016/j.jclepro.2017.01.025
https://doi.org/10.1016/j.apergo.2020.103148
https://doi.org/10.3390/su13020664
https://doi.org/10.3390/su13020664
https://doi.org/10.1002/cl2.1371
https://doi.org/10.1016/j.apergo.2017.12.009
https://doi.org/10.1016/j.ssci.2012.08.016
https://doi.org/10.1016/j.ssci.2012.08.016
https://doi.org/10.1016/j.rser.2012.11.007
https://doi.org/10.1016/j.rser.2012.11.007
https://doi.org/10.1007/s12053-018-9621-0
https://doi.org/10.1007/s12053-018-9621-0
https://doi.org/10.1016/j.jclepro.2018.12.049
https://doi.org/10.1016/j.ssci.2024.106494
https://doi.org/10.1177/1744987120927206
https://doi.org/10.1016/j.ijpe.2019.04.025
https://doi.org/10.1080/1463922X.2016.1274454
https://doi.org/10.1080/1463922X.2016.1274454
https://doi.org/10.1016/j.ssci.2024.106560
http://refhub.elsevier.com/S0925-7535(25)00241-3/opt6AGOJJdpR4
http://refhub.elsevier.com/S0925-7535(25)00241-3/opt6AGOJJdpR4
https://doi.org/10.1108/IJLM-07-2018-0187
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0135
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0135
https://doi.org/10.1136/fmch-2018-000057
https://doi.org/10.1163/156851606779308161
https://doi.org/10.1163/156851606779308161
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0150
https://doi.org/10.1016/j.profnurs.2024.07.004
https://doi.org/10.1111/j.1365-2929.2006.02418.x
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0170
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0170
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0170
https://doi.org/10.1002/bse.3297
https://doi.org/10.1016/j.ijpe.2014.07.025
https://doi.org/10.1016/j.ssci.2008.10.022
https://doi.org/10.1007/s10198-022-01433-1
https://doi.org/10.15678/EBER.2018.060201
https://doi.org/10.1097/JOM.0000000000001224
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0220
https://doi.org/10.1057/jors.2014.26
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0230
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0230
https://doi.org/10.1016/j.ssci.2018.07.010
https://doi.org/10.1080/00140139.2019.1614212
https://doi.org/10.1016/j.ssci.2021.105247
https://doi.org/10.1016/S0003-6870(03)00062-0
https://doi.org/10.1016/S0003-6870(03)00062-0
https://doi.org/10.1016/j.socscimed.2021.114523
https://doi.org/10.1016/j.socscimed.2021.114523
https://doi.org/10.1016/j.jsr.2011.05.006
https://doi.org/10.1016/j.jsr.2011.05.006
https://doi.org/10.1002/bse.3311
https://doi.org/10.1002/bse.3311
https://doi.org/10.1086/227128
https://doi.org/10.1086/227128
https://doi.org/10.1016/j.ssci.2023.106367
https://doi.org/10.3390/su14042424
https://doi.org/10.2486/indhealth.48.251
https://doi.org/10.2486/indhealth.48.251
https://doi.org/10.1016/j.apergo.2018.05.010
https://doi.org/10.1016/j.jsr.2019.10.005
https://doi.org/10.1016/j.strueco.2024.02.002
https://doi.org/10.1080/00207543.2013.765072
https://doi.org/10.1002/hfm.20971
https://doi.org/10.1590/1678-6971/eramr180106
https://doi.org/10.1016/j.ssci.2014.05.020
https://doi.org/10.1016/S0272-6963(98)00023-0
https://doi.org/10.1016/S0272-6963(98)00023-0

E. Cagno et al.

mechanisms and contextual factors within Small and Medium-sized Enterprises. Int.
J. Environ. Res. Public. Health 15, 1621. https://doi.org/10.3390/ijerph15081621.

Miles, M.B., Huberman, A.M., 1994. Qualitative Data Analysis: an Expanded Sourcebook.
SAGE Publicatons.

Neri, A., Negri, M., Cagno, E., Kumar, V., Garza-Reyes, J.A., 2023. What digital-enabled
dynamic capabilities support the circular economy? a multiple case study approach.
Bus. Strategy Environ. 32, 5083-5101. https://doi.org/10.1002/bse.3409.

Neumann, W.P., Purdy, N., 2023. The better work, better care framework: 7 strategies for
sustainable healthcare system process improvement. Health Syst. 12, 429-445.
https://doi.org/10.1080/20476965.2023.2198580.

Neves, J.C.B., Vidal, M.C.R., de Carvalho, P.V.R., 2023. Ergonomics management model
based on good practices of large industrial companies: Structured elements through
the fuzzy set theory. Work 76, 803-820. https://doi.org/10.3233/WOR-220560.

Pagell, M., Dibrell, C., Veltri, A., Maxwell, E., 2014a. Is an efficacious operation a safe
operation: the role of operational practices in worker safety outcomes. IEEE Trans.
Eng. Manag. 61, 511-521. https://doi.org/10.1109/TEM.2014.2316249.

Pagell, M., Johnston, D., Veltri, A., Klassen, R., Biehl, M., 2014b. Is safe production an
oxymoron? Prod. Oper. Manag. 23, 1161-1175. https://doi.org/10.1111/
poms.12100.

Pagell, M., Klassen, R., Johnston, D., Shevchenko, A., Sharma, S., 2015. Are safety and
operational effectiveness contradictory requirements: the roles of routines and
relational coordination. J. Oper. Manag. 36, 1-14.

Pagell, M., Parkinson, M., Veltri, A., Gray, J., Wiengarten, F., Louis, M., Fynes, B., 2020.
The Tension between Worker Safety and Organization Survival. Manag. Sci. https://
doi.org/10.1287/mnsc.2020.3589.

Palinkas, L.A., Horwitz, S.M., Green, C.A., Wisdom, J.P., Duan, N., Hoagwood, K., 2015.
Purposeful Sampling for Qualitative Data Collection and Analysis in mixed Method
Implementation Research. Adm. Policy Ment. Health Ment. Health Serv. Res. 42,
533-544. https://doi.org/10.1007/s10488-013-0528-y.

Pawson, R., Greenhalgh, T., Harvey, G., Walshe, K., 2005. Realist review - a new method
of systematic review designed for complex policy interventions. J. Health Serv. Res.
Policy 10, 21-34. https://doi.org/10.1258/1355819054308530.

Pedersen, L.M., Nielsen, K.J., Kines, P., 2012. Realistic evaluation as a new way to design
and evaluate occupational safety interventions. Saf. Sci. 50, 48-54. https://doi.org/
10.1016/j.ssci.2011.06.010.

Podgérski, D., Majchrzycka, K., Dabrowska, A., Gralewicz, G., Okrasa, M., 2017. Towards
a conceptual framework of OSH risk management in smart working environments
based on smart PPE, ambient intelligence and the internet of things technologies. Int.
J. Occup. Saf. Ergon. 23, 1-20. https://doi.org/10.1080/10803548.2016.1214431.

Rahimi, S., Khatooni, M., 2024. Saturation in qualitative research: an evolutionary
concept analysis. Int. J. Nurs. Stud. Adv. 6, 100174. https://doi.org/10.1016/j.
ijnsa.2024.100174.

Sadeghi, R., Goerlandt, F., 2023. Validation of system safety hazard analysis in safety-
critical industries: an interview study with industry practitioners. Saf. Sci. 161,
106084. https://doi.org/10.1016/].s5¢i.2023.106084.

Simon, H.S., 1972. Theories of Bounded Rationality. In: McGuire, C.B., Radner, R. (Eds.),
Decision and Organization. North-Holland Publishing Company.

Sorrell, S., Schleich, J., Scott, S., O’'Malley, E., Trace, F., Boede, U., Ostertag, K., Radgen,
P., 2000. Barriers to Energy Efficiency in Public and Private Organisations Final
report for the European Commission. SPRU.

Southgate, E., Bennett, A., 2016. University Choosers and Refusers, in: Widening Higher
Education Participation. Elsevier, pp. 225-240. doi: 10.1016/B978-0-08-100213-
1.00014-7.

12

Safety Science 194 (2026) 107016

Sznelwar, L.I., Hubault, F., 2015. Subjectivity in ergonomics, a new start to the dialogue
regarding the psychodynamics of work. Production 25, 354-361. https://doi.org/
10.1590/0103-6513.117813.

Thonon, F., Godon-Rensonnet, A.-S., Perozziello, A., Garsi, J.-P., Dab, W., Emsalem, P.,
2023. Return on investment of workplace-based prevention interventions: a
systematic review. Eur. J. Public Health 33, 612-618. https://doi.org/10.1093/
eurpub/ckad092.

Tompa, E., Dolinschi, R., Oliveira, C.D., Irvin, E., 2009. A systematic review of
occupational health economic analyses. J. Occup. Environ. Med. 51, 1004-1023.
https://doi.org/10.1097/JOM.0b013e3181b34{60.

Trianni, A., Cagno, E., Neri, A., Howard, M., 2019. Measuring industrial sustainability
performance: Empirical evidence from italian and German manufacturing small and
medium enterprises. J. Clean. Prod. 229, 1355-1376. https://doi.org/10.1016/j.
jclepro.2019.05.076.

van Kampen, J., Lammers, M., Steijn, W., Guldenmund, F., Groeneweg, J., 2023. What
works in safety. the use and perceived effectiveness of 48 safety interventions. Saf.
Sci. 162. https://doi.org/10.1016/j.s5¢i.2023.106072.

Veltri, A., Pagell, M., Johnston, D., Tompa, E., Robson, L., Amick, B.C., Hogg-johnson, S.,
Macdonald, S., 2013. Understanding safety in the context of business operations : an
exploratory study using case studies. Saf. Sci. 55, 119-134. https://doi.org/
10.1016/j.ss¢i.2012.12.008.

Vitrano, G., Micheli, G.J.L., Guglielmi, A., De Merich, D., Pellicci, M., Urso, D., Ipsen, C.,
2023. Sustainable occupational safety and health interventions: a study on the
factors for an effective design. Saf. Sci. 166, 106249. https://doi.org/10.1016/j.
s5¢i.2023.106249.

Vitrano, G., Urso, D., Micheli, G.J.L., Guglielmi, A., De Merich, D., Pellicci, M., 2024.
Enabling effective implementation of occupational safety and health interventions.
Saf. Health Work. 15 (2), 213-219. https://doi.org/10.1016/j.shaw.2024.04.003.

von Kolpinski, C., Cagno, E., Neri, A., 2024. Investigating the entrepreneurial orientation
of circular-social hybrid start-ups by assessing their path toward sustainability:
evidence from 20 European cases. Sustain. Prod. Consum. 47, 222-235. https://doi.
org/10.1016/j.spc.2024.03.036.

Yu, K., Zhou, L., Hu, C., Wang, L., Jin, W., 2019. Analysis of influencing factors of
occupational safety and health in coal chemical enterprises based on the Analytic
Network Process and system dynamics. Processes 7. https://doi.org/10.3390/
pr7010053.

Yusuff, R.M., Abdullah, N.S., 2016. Ergonomics As a lean Manufacturing Tool for
Improvements in a Manufacturing Company, in. In: Proceedings of the 2016
International Conference on Industrial Engineering and Operations Management.
Kuala Lumpur, pp. 581-588.

Zare, M., Croq, M., Hossein-Arabi, F., Brunet, R., Roquelaure, Y., 2016. Does Ergonomics
Improve Product Quality and Reduce costs? a Review Article. Hum. Factors Ergon.
Manuf. 26, 205-223. https://doi.org/10.1002/hfm.20623.

Zhang, Z., Lin, K.-Y., 2024. Applying implementation science to evaluate participatory
ergonomics program for continuous improvement: a case study in the construction
industry. Appl. Ergon. 115, 104181. https://doi.org/10.1016/j.
apergo.2023.104181.

Zohar, D., 2000. A group-level model of safety climate: Testing the effect of group
climate on microaccidents in manufacturing jobs. J. Appl. Psychol. 85, 587-596.
https://doi.org/10.1037,/0021-9010.85.4.587.


https://doi.org/10.3390/ijerph15081621
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0345
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0345
https://doi.org/10.1002/bse.3409
https://doi.org/10.1080/20476965.2023.2198580
https://doi.org/10.3233/WOR-220560
https://doi.org/10.1109/TEM.2014.2316249
https://doi.org/10.1111/poms.12100
https://doi.org/10.1111/poms.12100
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0375
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0375
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0375
https://doi.org/10.1287/mnsc.2020.3589
https://doi.org/10.1287/mnsc.2020.3589
https://doi.org/10.1007/s10488-013-0528-y
https://doi.org/10.1258/1355819054308530
https://doi.org/10.1016/j.ssci.2011.06.010
https://doi.org/10.1016/j.ssci.2011.06.010
https://doi.org/10.1080/10803548.2016.1214431
https://doi.org/10.1016/j.ijnsa.2024.100174
https://doi.org/10.1016/j.ijnsa.2024.100174
https://doi.org/10.1016/j.ssci.2023.106084
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0415
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0415
https://doi.org/10.1590/0103-6513.117813
https://doi.org/10.1590/0103-6513.117813
https://doi.org/10.1093/eurpub/ckad092
https://doi.org/10.1093/eurpub/ckad092
https://doi.org/10.1097/JOM.0b013e3181b34f60
https://doi.org/10.1016/j.jclepro.2019.05.076
https://doi.org/10.1016/j.jclepro.2019.05.076
https://doi.org/10.1016/j.ssci.2023.106072
https://doi.org/10.1016/j.ssci.2012.12.008
https://doi.org/10.1016/j.ssci.2012.12.008
https://doi.org/10.1016/j.ssci.2023.106249
https://doi.org/10.1016/j.ssci.2023.106249
https://doi.org/10.1016/j.shaw.2024.04.003
https://doi.org/10.1016/j.spc.2024.03.036
https://doi.org/10.1016/j.spc.2024.03.036
https://doi.org/10.3390/pr7010053
https://doi.org/10.3390/pr7010053
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0480
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0480
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0480
http://refhub.elsevier.com/S0925-7535(25)00241-3/h0480
https://doi.org/10.1002/hfm.20623
https://doi.org/10.1016/j.apergo.2023.104181
https://doi.org/10.1016/j.apergo.2023.104181
https://doi.org/10.1037/0021-9010.85.4.587

	Fostering the mutual safety and operational outcomes from manufacturing SMEs’ interventions: The missing link of decision r ...
	1 Introduction
	2 Materials and methods
	3 Results
	3.1 Mutual safety and operational outcomes
	3.2 The role of decision rationalities in influencing the perception of mutual benefits
	3.2.1 Instrumental rationality
	3.2.2 Substantive rationality
	3.2.3 Communicative rationality
	3.2.4 Bounded rationality


	4 Discussion
	4.1 The contribution of decision rationalities to mutual benefits
	4.2 A purpose-driven participatory decision-making process to foster mutual benefits

	5 Conclusions
	CRediT authorship contribution statement
	Declaration of competing interest
	Funding
	Appendix A Interview guideline
	Appendix B Interventions’ outcome description. ∗Note: B = benefit; D = disbenefit
	Data availability
	References


