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Abstract: The debate concerning occupational safety and health (OSH) interventions has recently focused on
the need of improving the evaluation of interventions, and in particular on the need of providing information
about why the intervention worked or not, under what circumstances, and in which context. Key concepts in
the analysis of the context are the drivers, i.e., those factors enabling, fostering, or facilitating OSH
interventions. However, the concept of driver for an OSH intervention is both confused and contested.
Although the term is widely used, there is little consensus on how drivers should be understood, how important
they are in different contexts, and how they can facilitate interventions. This exploratory study based on
interviews with the owner-managers and the safety officers of small- and medium-sized enterprises (SMEs)
gives an overview of the most characteristic drivers for OSH interventions. The results will be used to make an
initial evaluation of SMEs needs, and will help orient interventions and future research.
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1. Introduction

Smaller enterprises constitute a major challenge for the society’s effort to improve occupational safety and health (OSH) as
they, on one hand, have extensive needs, and on the other hand, are difficult to improve. Regulators, practitioners, and
researchers have therefore looked into the possibilities of designing interventions which meet the specific needs of small
enterprises [1, 2]. These interventions focus on developing engineering strategies that decrease the probability of an employee
engaging in at-risk behaviours (see, e.g., [3-5]), on educating and training employees regarding equipment, environmental
hazards, policies and procedures (see, e.g., [6-8]), and on enforcing the safety related policies and procedures (see, e.g., [9, 10]).
The proposed intervention strategies are more difficult to apply in small- and medium-sized enterprises (SMEs) for different
reasons. It is firstly possible to consider the scarcity with regard to large enterprises of human, economic and technological
resources [11, 12]. From another point of view, some papers [1, 2] focused on the lack of capacity of small enterprises to
assess and control risks in an effective way. It is so generally agreed that it is necessary to tailor interventions to the specific
needs and context of small enterprises. However, there are only limited discussions in the literature about how to carry out
such tailoring.

In the light of these challenges, contextual factors play a decisive role. Indeed, contextual factors are crucial in designing
interventions which meet the specific needs of small enterprises, and it might be a moot point to isolate intervention and
outcome from contextual influences, when it comes to organizational research [13, 14]. A new stream of research is so growing,
in which several models have been proposed to characterize the intervention process and its context [15].

In this respect, an effective description of the context could be provided by the analysis of barriers and drivers [16]: barriers
and drivers identify all those factors of context not directly involved in workplace safety intervention, but significantly
affecting, respectively hindering and fostering, the outcome of interventions. Quite often drivers and barriers are simply seen
as points on a continuum. For instance, high worker engagement can be seen as a driver of interventions, while low worker
engagement can be seen as a barrier. However, practitioners experience factors not as a continuum, but as separated factors
with a different impact on interventions [16]. As a consequence, in order to match the perception of practitioners, it is
convenient to investigate separately the negative and the positive factors, namely the barriers and the drivers. This paper
focuses mainly on drivers, which actively contribute to the design of OSH policies at different levels. A previous paper [17]
focused on barriers, which inhibit the process of OSH intervention.

The existing literature dealing with drivers to OSH interventions shows three main gaps. First, existing studies are usually
specific, while a comprehensive classification of drivers to the intervention process is still missing. Second, little empirical
investigation has been cartied out figuring out the intensity of the drivers in the enterprises, and in patticulat in the context of
SME:s. Third, the few existing empirical investigations have considered SMEs as a whole, thus neglecting the strong possible
differences existing, e.g., between a micro enterprise and a medium-large enterprise. In other words, although the debate
concerning the size of the enterprises and their corresponding safety performance is growing, very little attention is paid to
the difference between the micro- (MiEs, employees < 10), the small- (SEs, 10 < employees < 50), and the medium-sized
enterprises (MEs, 50 < employees < 250), as defined in the 2003/361/EC Recommendation; in the majority of the cases,
SMEs are bundled together and considered as a whole, in opposition to the large enterprises [11]. In the same way, the effect
on the perceived drivers of the phase of the intervention process or the firm’s industrial sector is neglected.

In the light of the foregoing, this study carried out exploratory research in order to produce a first picture of drivers for OSH
interventions in SMEs. More specifically, our research described the drivers to OSH interventions in SMEs and explored their
relevance in different contexts and situations. The paper is structured as follows: in section 2, an overview of the literature on
drivers for OSH interventions in SMEs is provided. In section 3, the analysis of the frequency of drivers in SMEs is presented.
Finally, in section 4, conclusions are taken.

2. Drivers to OSH Interventions in SMEs: an overview of the literature

In order to describe the likely drivers to OSH interventions in SMEs, the authors reviewed the related literature. The review
of the literature has been conducted using a wide perspective. The keywords were “interventions” and “workplace safety”
combined with “drivers” and other synonyms. In some cases, papers dealing with relevant factors for OSH performance have
been considered, since a positive performance of the company with respect to some of the factors could be seen as a driver.
The research was conducted in databases (e.g., SCOPUS, Web of Knowledge), and Science Search Engines (e.g., IEEE Xplore,
Google Scholar). At the end of the process, twelve papers focusing on drivers and strictly related topics have been included
in the review. Once the most relevant studies had been identified, a cross cut analysis has been performed with the aim of
producing definitions suited for the empirical investigation in SMEs. The cross cut analysis has been conducted in parallel
with extensive discussions with five safety officers from SMEs; these discussions had the purpose of identifying the proper
level of detail of definitions, as well as the optimal way of cutting generic concepts. Overlapping and related drivers have been
grouped within a unique definition, while too generic drivers have been split in different drivers. At the end of this process,
seventeen likely drivers have been identified and defined. The review of the literature and the results of the cross cut analysis
are presented in this section.

An OSH intervention is defined as an attempt to improve safety and health conditions in workplaces by means of targeted
activities and initiatives. Such activities include changes in work organisation and working conditions, engineering activities



for the modification or installation of plant and equipment, training and behavioural changes. The factors of the external and
internal context are decisive for the outcome of an intervention, and therefore they must be considered during design,
implementation and evaluation of intervention [14]. An essential part of the context is described by drivers.

Drivers are defined as the set of internal and external factors influencing the process of intervention, fostering it [18]. Several
studies originating from different perspectives can be identified in the literature.

Vecchio-Sadus and Griffiths [19] observe how the improvements in workplace safety culture require management
commitment and employee involvement. They outline different drivers influencing management commitment and employee
involvement such as marketing tools and effective communication strategies. Hale et al. [20] analyse compare successful and
not successful interventions and they conclude that interventions bringing about constructive dialogue between shop-floor
and line management, providing motivation to line managers and strengthening the monitoring and learning loops in the
safety management system appear more successful. Other distinguishing factor are the amount of energy and creativity injected
by top managers and by the coordinator. Walker and Tait [21] study an approach helping SEs to set up a simple health and
safety management system and they identify several drivers of success among which the low-cost approach and collaboration
with local authorities, suppliers, commercial training organisations, and internal trainers. Pransky et al. [22] analyses the role
of safety incentive programs on under-reporting and he conclude that the most effective programs are characterised by a clear
statement about the goals and methods of the program, by reliance on appropriate, fair and objective measures and by giving
the means to achieve reasonable target performance levels. The use of incentive programs. However, poses some challenges;
e.g., Gangwar and Goodrum [23] focus on safety incentive programs in the US construction industry and they discover that
the effectiveness of safety incentive programs diminishes with time. Other authors underline how the sharing of knowledge
is an important driver for the improvement of OSH, and they suggest the introduction of knowledge networking approaches
[24] or in the transfer of good practices among different enterprises working in the same field [25]. Tait and Walker [26]
analyse OSH award schemes and they conclude that the participation in these schemes is clearly of help to medium and large
organizations in managing OSH; important mediating factors are the higher motivation of employees, the improved business
activities, and the enhanced image and reputation of the company. Kogi [27] discusses the types of effective support for
participatory programs for OSH risk reduction and he observes how the described processes are facilitated by the use of
locally adjusted training tools such as local good examples, action checklists, and group work methods. Cagno et al. [28]
suggest to develop a software with a web-based interface capable of supporting SMEs in their safety management activities
through the exchange of safety-related data and information and of certain management parameters of the enterprise. Hasle
and Limborg [2] review the literature on preventive OSH activities in SEs and they analyse the role of intermediaries - such
as occupational health services, insurance companies, labour unions, accountants and public authorities - in SEs. They
conclude that in order to support OSH activities the personal contact between an intermediary and the SE is a more effectual
and costly method with respect to written information. The role of intermediaries has also been studied by Antonnson et al.
[29], and they underline it is of great interest to study the intermediaries. The study also produces a list of health and safety
regulations relevant for small business, underlying how in some cases SMEs have difficulties in complying with these
regulations. Sims [30] investigates the effects of internal firm characteristics and external incentives on hazard abatement and
he argues that the effects of external incentives are in some cases controversial; as for the internal characteristics of the firms,
he lists some factors which play critical roles in the decision to abate hazards in the workplace, namely the hazard management
capabilities of the firm, the extent of management concern for OSH issues, and the cost of managing employees in the
presence of hazards. The cross cut analysis of the above-presented studies and the discussions with SMEs’ practitioners gave
origin to the following seventeen drivers (Table 1) and to the related definitions. In Table 2, the relationship between the
seventeen drivers and the studies of the literature is presented.
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3. Drivers perceived in SMEs: an exploratory study



In the light of the above literature overview, the authors decided to carry out exploratory research in order to produce a first
picture of drivers to OSH interventions in SMEs. The authors retained SMEs for the exploratory study because of the high
concentration of SMEs in the European Union zone — SMEs account for 99.8% of non-financial enterprises in 2012, which
equates to 20.7 million businesses [31] — and because of the high average risk level, especially in the metal products sector
[32]. More specifically, the analysis has been performed firstly taking into account the total sample (3.2), and then considering
how the phase of the intervention process (3.3), the firm’s size (3.4), and the firm’s industrial sector (3.5) can affect drivers.
These analyses are presented in the following sections.

3.1. Research methodology

Between April and July 2012, the authors contacted by phone the owners of several SMEs and asked their availability to
participate to the research. Fifty-eight owners accepted, a questionnaire was previously sent to their companies by e-mail and
then an appointment for a telephone interview was fixed. The questionnaire was addressed to the safety officers (which in
some limited cases corresponded with the owner-manager and which, in all the cases, had a relevant experience in the role),
and they had one or two days to propetly analyse the questions and to think to the answers. The questionnaire was divided
into two sections: (a) enterprise characteristics (sector, number of employees, turnover, interviewees’ role, etc.), (b) perceived
intensity for each driver included in the proposed overview, considering separately the three phases of the interventions
process: design, implementation, and evaluation. The questions did not aim at investigating the perceived intensity of drivers
for a particular intervention, but an average value based on the experience and on the expertise of practitioners. In order to
ensure that the judgments about each stage were as independent as possible, we firstly investigated all the drivers for the
design, then for the implementation and finally for the evaluation. We acknowledge that the three phases are logically and
temporally related; however the hypothesis of the research is that although related, some drivers could be more critical in
specific phases of the intervention process. In order to be sure of the comprehensiveness of the analysis, after having analysed
the drivers included in the theoretical overview, we asked to indicate any other perceived driver that had not been included.
In some cases the interviewees proposed other factors, but after a discussion they agreed that these factors were already
included in some of the drivers proposed in the theoretical overview. In the light of the noticeable experience of the
interviewees in their role, a good feedback of the comprehensiveness of the analysis has been obtained.

A 3-point Likert scale was used, with 0 = absence of the driver, 1 = the perception of the driver with a Low (L) intensity, and 2 = the
perception of the driver with a High (H) intensity.

The distribution of sample firms by industry sectors is summarised in Table 3, while the distribution of sample firms by
turnover and number or workers is summarised in Table 4. The SMEs — as defined in the 2003/361/EC Recommendation
[33] — mainly belong to the most important sectors of the Lombardy Region in Italy in terms of employees and turnover and
they have been classified according to the International Standard Industrial Classification of All Economic Activities ISIC
rev.4, as reported in Table 3. As it can be argued from Table 4, the SMEs have been divided into 4 classes: MiEs (employees
< 10), SEs (10 < employees < 50), MSEs (50 € employees < 100), and MLEs (100 € employees < 250). This classification
differs from the one proposed by the European Commission as it introduces an additional class, i.c., the medium-sized
enterprises (MEs) class has been divided into two sub classes (MSEs and MLEs). As a matter of fact, considering the
organizational processes within SMEs, there might be a difference in their behaviour, as observed in other issues, e.g., energy
efficiency [34].

The sample is not necessarily representative of all the firms in the sectors, and this introduces certain limitations in terms of
generalization of results. The small size of the sample, coupled with the fact that the data obtained in telephone interviews
were not validated in the field or through interviews with employees, also limits the scope of the results. Even so, the findings
can be used as a pilot to orient future research and OSH interventions.

The data were compiled and analysed using the Microsoft Excel and SPSS 22.0. Frequency distributions tables referred to the
total sample were produced first. These tables were then compared with a set of descriptive variables corresponding to other
characteristics of the firms and of the interventions process. Three variables, i.e., phase of the intervention process, firm’s
size, and firm’s industrial sector were selected to provide an overall description of the dynamics of drivers in SMEs. The ¥?
test for independence was used as a test for statistical significance due to the nature of the variable in study, nominal (or
categorical) variables. When the y? test was significant, the post-hoc Bonferroni correlation test with pairwise comparisons
was performed exploring the data further. For the statistical analysis a significance level of 5% was used.
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Using those responses, four main different analyses have been carries out: frequency and intensity of drivers in the total
sample, Effect of the phase of the intervention process, Effect of the firm’s size, and Effect of the sector.

3.2. The total sample

The frequency and the intensity of the drivers detected on the whole sample are reported in Table 5. The second column of
Table 5 reports the absolute frequency of the drivers with intensity both high and low (Abs Freq (H+L)), i.e., the number of
1 and 2 in the answers to the questionnaires. It has been used because of the relatively small size of the sample, as to better
clarify the number of answers taken into account for the analysis. Since there are 58 questionnaires, and each driver could be
detected during three phases (design, implementation, and evaluation), the highest possible absolute frequency for each driver
is 174 (i.e., 58 X 3). The third column of Table 5 reports the relative frequency of drivers perceived with a high intensity
normalised by the absolute frequency of drivers with intensity both high and low (Rel Freq (H/H+L) = Abs Freq (H)/Abs
Freq (H/L)), i.e., the number of 2 in the answers to the questionnaires, divided by the number of 1 and 2 in the answets to
the questionnaires.
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Analysing the distribution of the frequencies of the drivers, the 6 most frequent are the External support of consultants (D11),
the Awvailability of Knowledge of effective interventions (D16), the Collaborations with associations and networks of
companies (D12), the ICT (information and communication technology) tools supporting OSH interventions (D15), the Reduction
of the insurance premium by the national compensation authority (D4), and collaboration with other stakeholders (D17).

It is firstly possible to observe the relevant role played by intermediaries, since 3 of the 5 most perceived drivers - External
support of consultants (D11), Collaborations with associations and networks of companies (D12), and Reduction of the
insurance premium by the national compensation authority (D4) - deal with intermediaries. The relevance of intermediaries
for OSH has been already underlined in the literature [2]; the frequency and the intensity of the drivers related to intermediaries
give the opportunity of understanding the relative importance for SMEs of the different kinds of intermediaries.

The most perceived driver is the External support of consultants (D11). The relevance of this driver can be related to several
causes. First, several SMEs do not hold an inner OSH function, and they commit OSH management to external consultant.
In these cases, it is possible to hypothesise that external consultants are the main promoters of OSH interventions, as well as
the main source of knowledge and guidance for their proper implementation. Second, OSH interventions suggested by
consultants are suited to the features of the companies, while interventions promoted by other intermediaries such as control
authorities or associations are — or should be — more general and so less effective for SMEs: indeed, the characteristics of
SMEs are so different that it is terribly difficult for these general preventive efforts to reach all SMEs and become effective
[28, 35]. This driver is often (in 74% of the cases) perceived with a high intensity. This result is an indicator of the effectiveness
of the driver; indeed the simple high frequency could be related to the lack of alternative measures or to the simplicity of use
of this driver. Because of this effectiveness, this driver should be recommended and promoted among SMEs. In the light of
the importance consultants for SMEs, there are several questions that should be carefully considered by researchers. First, the
effectiveness of the methods adopted by consultants, second, the special qualification needed [36], and third, how to organize
the contact in a cost effective way [2].

The second most perceived driver is the availability of knowledge of effective interventions (D16). The problem of the
availability of knowledge of effective interventions has been widely discussed in the literature (see, e.g., [37]). This problem is
complex: in some cases, there is no consensus in the literature about the most effective interventions for particular hazards;
in other cases, there is an empirical evidence on the efficacy and effectiveness of OSH interventions, but this knowledge is
not available for SMEs’” OSH practitioners. In both cases, however, the result is that SMEs are not able to design and to
implement effective OSH interventions, and so they perceive the availability of such a knowledge as one of the main drivers.
Due to the relevance of this driver, other initiatives increasing the availability of knowledge for SMEs should be introduced.
These initiatives could involve the sharing of best practices, research transfer, or public health campaigns (see [38] for a
review). The intensity of the driver is often (in 61% of the cases) perceived as low; this result could be related to the
heterogeneity of SMEs, that renders difficult the use of previous knowledge. Although relevant, interventions of empirically



proven effectiveness cannot be directly re-applied in SMEs because different contexts and features of the enterprise could
alter the outcome of the intervention itself. The mediating role of consultants and safety officers is always needed in order to
re-use previous knowledge.

The third most perceived driver is the Collaborations with associations and networks of companies (D12). This driver covers
a broad range of possibilities. Examples of collaboration are the sharing of information [27, 28], but also in the sharing of
human and economic resources, more and more promoted in fields like the eco-efficiency [39]. Associations and networks of
companies are another kind of intermediaries, which play an essential role for SMEs, as previously stated. Associations and
networks of companies have a relevant role for different reasons. First, when SMEs request interventions to central or local
authorities: the isolated enterprises will likely not be able to influence these authorities, while the influence of associations and
networks is obviously stronger. In all the cases in which interventions form external authorities are essential for the
improvement of OSH conditions, the televance of this driver is so clear. Second, in several cases the use of consultants is not
cost effective. A meaningful example is represented by training interventions related, e.g., to new laws and regulations. The
interventions are exactly the same for lot of enterprises and so it can be more effectively provided by an association instead
of being implemented by the companies separately. This driver is often (in 50% of the cases) perceived with a high intensity,
thus demonstrating that for the all the above-mentioned cases associations and networks of companies are as effective as
consultants in the improvement of OSH conditions.

The fourth most perceived driver is ICT tools supporting OSH interventions (D15). This driver is important for two different
reasons: first, it is important in all the interventions based on a flow of information; second, it can reinforce the effect of other
drivers using information. Examples of drivers that could be reinforced by ICT tools are the availability of knowledge of
effective interventions (D16) previously described and Collaborations with associations and networks of companies (D12),
since the collaboration could include the sharing of information.

The fifth most perceived driver is the Reduction of the insurance premium by the national compensation authority (D4). It is
possible to do several observations. First, it is interesting to notice how this economic support is one of the most perceived
driver, but only the fifth one and moreover the intensity perceived for this driver is generally low. This seem to confirm some
studies focusing on barriers to OSH interventions [16, 17], that include the lack of resources among barriers to OSH
interventions but not among the most perceived ones. This result suggest that the economic support for OSH is an useful
measure which however should be provided in conjunction with other measures, aiming, e.g., at improving the awareness of
SME:  or the effectiveness of the tools used for the implementation of interventions. Second, it is possible to notice how the
Reduction of the insurance premium by the national compensation authority (D4) recurs with an higher frequency with respect
to other economic incentives, such as Rewards, bonuses and awards from the company (D1), Monetary incentives from central
or local authorities (D2), Reduction of fees for deserving companies (ID3). This result could be related to a distortion in the
perception of practitioners. Indeed, while the incentives proposed by the driver D4 have been experiences by practitioners of
Italian SMEs, the other drivers (D1-D2-D3) have been rarely experienced in Italian SMEs, and so practitioners tend to neglect
their relevance. Moreover, it has to be considered that according to a common vision OSH is considered only as a cost, and
so it is difficult that practitioners connect OSH to other economic areas of the company, such as the investments and the
related credit availability. These considerations suggest that apart from introducing economic incentives in conjunction with
other measures, practitioners should be made aware of the economic advantages of OSH [40] and consequently of the
possibility of asking for different new economic incentives.

The sixth most perceived driver is related to the Collaboration with other stakeholders (D17) such as customers, contractors,
and suppliers. This driver bears a particular relevance firstly when the enterprise is responsible for the safety of these external
actors: e.g., when contractors work in a yard managed by the enterprise. The improvement of the safety conditions of these
external workers is strongly dependent on their collaboration. Other cases in which this driver plays a relevant role arise when
a supplier provides machinery that is critical for OSH: the supplier has to clearly communicate the features of the machinery
and he has to collaborate with the enterprise in order to ensure its proper use.

3.3. Effect of the phase of the intervention process

The effect of the phase of the intervention process on the frequency and intensity of the drivers is reported in Table 6. For
each phase, two columns are presented. The first column reports the absolute frequency of the drivers (Abs Freq (H+L)), i.e.,
the number of 1 and 2 detected for the particular phase (since there are 58 questionnaires, the highest possible absolute
frequency for the particular phase is 58); and an asterisk indicates that the driver is detected mainly (i.e., >45% of the times
for the whole intervention process) in that particular phase. The second column reports the relative frequency of the drivers
petceived with a high intensity normalised by the absolute frequency (Rel Freq (H/H+L)), i.e., the number of 2, divided by
the number of 1 and 2 in that particular phase; an asterisk indicates that the difference between the relative frequency of
drivers in the particular phase and in the total sample is >20%.
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If we compare the design, implementation and evaluation phases, it is possible to observe that the drivers are mainly
concentrated in the design and implementation phases. Even considering the overall mean of the intensity across all 17 drivers
obtained: Design phase, 0.40 (§D = 0.31); Implementation, 0.27 (§D = 0.20); and Evaluation, 0.17 (§D = 0.16), this behaviour
remains. There was a statistically significant difference in the intensity of the dtivers depending on the phase, ¥*(2) = 16.69, p
< 0.001. Post hoc analysis with Wilcoxon signed-rank tests was conducted with a Bonferroni correction applied, resulting in
a significance level set at p = 0.017 (0.05/3). Median (IQR) intensity for the Design, Implementation and Evaluation phase
were 0.26 (0.17 to 0.53), 0.22 (0.14 to 0.31) and 0.12 (0.06 to 0.20), respectively. Despite the overall reduction in intensity in
the Design vs. Implementation (Z = -2.18, p = 0.03) there were no significant difference. However, there was statistically
significant reduction on intensity for Evaluation vs. Design (Z = -3.58, p < 0.001) and for Evaluation vs. Implementation (Z
=-2.43, p = 0.015).

This result was easy predictable, and can be related to different causes. First, the most critical phases from the point of view
of time and resources required are the design and the implementation of interventions. As a consequence, practitioners give
mainly attention to these phases and tend to perceive the effect of drivers mainly in these phases. Second, in several SMEs
the evaluation of interventions is rarely performed or, at most, it is performed by external actors. As a consequence, it is
possible to imagine that there are drivers which have an effect mainly in the evaluation of interventions, but whose effect is
underestimated by practitioners.

The most frequent drivers during the design of interventions are the external support of consultants (D11), the Availability of
Knowledge of effective interventions (D16), the ICT tools supporting OSH interventions (D15), the Collaborations with
associations and networks of companies (D12), the Training programs for SMEs (D13), and the Collaboration with other
stakeholders (D17). The main difference with respect to the total sample is the relative higher importance given to the Training
programs for SMEs (D13), and the relative lower importance given to the Reduction of the insurance premium by the national
compensation authority (D4). This result was easy predictable, since during the design of intervention the knowledge plays an
essential role, while the economic drivers are mainly important in other phases of the intervention process such as the
implementation. It is possible to notice a high concentration of drivers detected mainly in the design phase (all the drivers
D10-D17). This result suggests that the design of interventions is particulatly critical for SMEs, as previously underlined in
the literature [41], and that SMEs need the support of external actors mainly during the design of interventions. Such a
consideration is also confirmed by the relative distribution of the perceived drivers among the phases; it is possible to notice
that all the drivers related to external actors (D10 D11 D12 D17) and to communication and knowledge (D13 D14 D15 D16)
are concentrated in the design phase.

The most frequent drivers during the implementation of interventions are the external support of consultants (D11), the
Collaborations with associations and networks of companies (D12), the Availability of Knowledge of effective interventions
(D16), the Collaboration with other stakeholders (customers, contractors, and suppliers) (ID17), the Monetary incentives from
central or local authorities (D2), and the Reduction of the insurance premium by the national compensation authority (D4).
The main difference with respect to the Absolute frequency and intensity is the presence of another economic driver among
the most perceived, related to monetary incentives from central or local authorities (D2). It is interesting to notice that when
the importance of economic incentives is higher, namely during the implementation of interventions, another kind of
economic drivers such as the Monetary incentives from central or local authorities (D2) are among the drivers most perceived
by practitioners.

If we have a look at the drivers often perceived with a high intensity, a noticeable result is the high intensity given to Sanctions
by control authorities (D7), to ICT tools (D15) and to Knowledge of effective interventions (D16) during the evaluation of
interventions. The importance given to these drivers clearly underlines the main reasons leading SMEs’ practitioners to
evaluate OSH interventions: the demonstration of compliance with regulations (D7) and the re-use of previous knowledge
(D15 and D16). Although the demonstration of compliance can strongly motivate practitioners to perform the evaluation of
interventions, practitioners should be made aware of the several advantages of propetly evaluating OSH interventions (Robson
et al,, 2001). Indeed, an evaluation only driven by the demonstration of compliance could be distorted, and could neglect
important factors only because they are not explicitly mentioned by regulations. The evaluation of OSH interventions should
be always methodologically correct and consistent [42], while matching the requirements of regulation. The importance given
to the drivers D15 and D16 demonstrate how the management of knowledge in among the criticalities encountered by SMEs,
and it suggests that ICT tools should be intensely used for the improvement of the evaluation, often neglected or not properly
performed in SMEs.

3.4. Effect of the firm’s size

The Effect of the firm’s size on the frequency of drivers is presented in Table 7. The companies of the sample have been
grouped into 4 classes: MiEs (employees < 10), SEs (10 < employees < 50), MSEs (50 < employees < 100), and MLEs (100
< employees < 250). For each dimensional class, two columns are presented. The first column reports the frequency of the
drivers Norm Abs Freq (H + L)) detected for the particular dimensional class. Since the sample is not homogeneous, to make



it comparable, it was normalised with the number of enterprises in that particular dimensional class. The value used for the
normalization of the relative frequency is 12 (4 X 3) for MiEs, 63 (21 X 3) for SEs, 57 (19 X 3) for MSEs, and 42 (14 X 3) for
MILEs. An asterisk indicates that the frequency of the driver has a great variation (i.e., >55%) with respect to the correspondent
value detected for the total sample. The second column reports the relative frequency of drivers perceived with a high intensity
normalised by the absolute frequency of drivers with intensity both high and low (Rel Freq (H/H+L)) in that dimensional
class. An asterisk indicates that the difference between the relative frequency of drivers for the particular dimensional class
and in the total sample is >20%. The relative frequency of the drivers detected for the total sample has been reported in the
third column, in order to easily compare these values with the ones detected in the different dimensional classes.
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As for MiEs, it has firstly to be underlined how the results are distorted by the small dimensions of the sample, made up only
by 4 companies. This distortion is mainly relevant for the results related to the intensity of the drivers: the high intensity related
to the drivers D1, D2, and D9, as well as the low intensity related to the drivers D3-9 is not meaningful, since these drivers
were perceived only one time. It is possible to do some general considerations relative to the relevance of intermediaries (D10,
D11, and D12) and of knowledge (D13, D15, and D16). The relevance detected for the total sample is confirmed also for
MiEs; it is interesting to notice how, differently from the total sample, the drivers related to the knowledge (D15 and D16)
are more frequent with respect to the drivers related to intermediaries (D11 and D12). This result could be related to the
difficulty of involving MiEs in associations and to the lack of resources that renders difficult the collaboration with consultants.

There was a statistically significant effect of drivers for firm size, ¥*(3) = 11.89, p = 0.008. Post hoc analysis with Wilcoxon
signed-rank tests was conducted with a Bonferroni correction applied, resulting in a significance level set at p = 0.008 (0.05/6).
There were statistically significant reductions on intensity for SEs vs. MiEs (Z = -2.79, p = 0.005) and for MLEs vs. SEs (Z
= -2.87, p = 0.004). The behaviour of SEs and MSEs is similar (Z = —1.75, p = 0.080). The relevance of drivers related to
intermediaries and to knowledge, already detected for the total sample, is confirmed. However, there are some noticeable
results. The Collaborations with associations and networks of companies (D12) is more frequently perceived in SEs and less
perceived in MSEs than in the total sample. Moreover, in SEs this driver is perceived with a high intensity in the 54% of the
cases. The high relevance of associations in SEs could be associated to a combination among different factors determining
the resort to consultants or to associations. Indeed, enterprises resort to intermediaries considering on the one hand their
needs and on the other the available resources. Both the needs and the available resources are generally growing with the size
of the company. It is possible to make the hypothesis that a balance between needs and available resources renders the use of
associations particularly efficient and effective for SEs, while in MSEs more complex need and the more available resources
render more appropriate an “internal” management of safety, thus reducing the relevance of associations.

In MSEs and MLEs drivers related to knowledge and to the support of intermediaries (D10 up to D17) still recur with high
frequencies; however drivers related to economic resources acquire a higher relevance, as demonstrated by the intensity of
drivers D2 and D3. This result can be related to higher awareness towards safety issues and to the higher awareness of the
economic relevance of OSH that characterize MSEs.

3.5. Effect of the sector

The Effect of the sector on the frequency of drivers is presented in Table 8. The companies of the sample have been grouped
into three clusters: C22 (rubber and plastic products), C25 (metal products, excluding machinery and equipment), and other
sectors. For each sector, two columns are presented. The first column reports the frequency of the drivers (Norm Abs Freq
(H+L)) detected for the particular sector. Since the sample is not homogeneous, to make it comparable, it was normalised
with the number of enterprises in that particular sector. The value used for the normalization of the relative frequency is 33
(11 x 3) for C22, 45 (15 X 3) for C25, and 96 (32 X 3) for other sectors. An asterisk indicates that the frequency of the driver
has a great variation (i.e., >55%) with respect to the correspondent value detected for the total sample. The second column
reports the relative frequency of drivers perceived with a high intensity normalised by the absolute frequency of drivers with
intensity both high and low (Rel Freq (H/H+L)) in that sector. An asterisk indicates that the difference between the relative
frequency of drivers for the particular dimensional class and in the total sample is >20%. The relative frequency of the drivers
detected in the total sample has been reported in the third column, in order to easily compare these values with the ones
detected in the different sectors.
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There are not meaningful differences among frequencies if we consider the sector of companies (y*(2) = 17.77, p < 0.001).
With respect to the other analyses, fewer conclusions can be taken. From a general perspective, it is possible to observe that
the sectors C22 and C25 have on average higher frequencies of drivers with respect to the other sectors and with no significant
difference (Z = —0.402, p = 0.687), but it is difficult to relate these frequencies to the features of the sector. The driver
consisting in the External support of consultants (D11) is common to all the sectors; the drivers consisting in Reduction of
the insurance premium by the national compensation authority (D4), Knowledge of effective interventions (D16), and
Collaboration with other stakeholders (D17) are mainly perceived in the sector C22; the drivers consisting in the
Collaborations with associations and networks of companies (D12) and Knowledge of effective interventions (D16) are mainly
perceived ion the sector C25. However, it is difficult to identify patterns explaining these results; the only observation is that
the strong importance of intermediaries and in particular of consultants is confirmed and seems to be common to all the
analysed sectors.

4. Conclusions

The debate concerning OSH interventions has recently focused on the need of improving the evaluation of interventions, and
in particular on the need of providing information about why the intervention worked or not, under what circumstances, and
in which context. Key concepts in the analysis of the context are the drivers, i.e., those factors enabling, fostering, or facilitating
OSH interventions. However, the concept of a driver for an OSH intervention is both confused and contested. Although the
term is widely used, there is little consensus on how drivers should be understood, how important they are in different
contexts, and how they should be promoted.

In the light of this gap, this paper focused on the drivers for the intervention process with two different objectives: first, to
provide a theoretical overview of the drivers thanks to a review of the literature; second, to analyse the frequency and intensity
of the drivers on the basis of the perception of practitioners. The empirical analysis focused on SMEs, since in these companies
the OSH interventions ate particulatly difficult to promote and to implement.

The overview included 17 drivers. This overview gives a contribution to the existing literature for different reasons. First, it
takes into account different aspects that, to date, had been considered separately; it does not create a conceptual advance, but
its value is mainly in summarising and comparing what has been studied across diverse disciplines and often for entirely
different reasons and end objectives. Second, it provides definitions for the drivers matching the features of SMEs. Third, it
enables the design of tailor made interventions, which could be selected and chosen having considered the main drivers. This
first part of the research has some limitations. First, the paper does not introduce any new driver. Indeed, we are providing a
summary of the factors that have been theoretically investigated and some results on the relative importance of these factors.
The list does not encompasses any new factor other than those present in the literature, nevertheless the novelty of the study
stands in presenting a comprehensive list of drivers (as literature review reveals). We think that this overview is an important
preliminary step in the further development of a more robust taxonomy. Second, the review of the literature is limited to the
OSH field; other drivers could be identified considering different studies, such as the ones dealing with drivers to Eco-
Efficiency. Third, some drivers are logically overlapping or strongly related; further studies could improve the logical
separation among these drivers. As for this last limitation, it has to be considered that developing precise and non-overlapping
definitions for all drivers is extremely difficult given the current state of the art, the quality, form, and availability of relevant
information, and complexities of communication across diverse disciplines in which subjects are studied often for entirely
different reasons and end objectives.

The empirical analysis involved fifty-eight SMEs. An analysis of the total sample underlined the key role played by consultants,
the importance of reliable knowledge, and the relevance of economic incentives. Some of these results had already been found
in previous studies and are confirmed by this new analysis. Other results are new: e.g., the analysis of the frequency allows for
understanding the relative importance of the different drivers and underlines how the role of some drivers — such as the
economic incentives —is sometime overestimated. The study also investigated the importance of drivers on the basis of several
factors such the phase of the intervention process, the firm’s size, and the firm’s sectors, and the most important factors are
those that provide information to the firms about things to do. As for the effect of the phase of the intervention process on
the importance of drivers, the results underlined how the design of intervention seems mainly driven by knowledge while the
implementation of interventions seems mainly driven by economic resources. As for the effect of the firm’s size on the
importance of drivers, the most noticeable result is that in MiEs and SEs the drivers related to knowledge and to the support
of intermediaries are perceived with a higher frequency with respect to drivers related to economic resources; in MSEs and
MLEs drivers related to economic resources acquire an higher relevance. Some explanations for these results have been
proposed. The effect of firms’ sector was not perceived in the analysis, and the behaviour of drivers seemed to be quite
homogeneous. The empirical analysis is relevant for several stakeholders. Practitioners are facilitated in the design of
interventions, understanding the factors facilitating, e.g., their implementation, while intermediaries and authorities are aware
of the most effective drivers and so facilitated in the design of OSH interventions for large groups of SMEs. In some cases,



however, the results suggest that some perceptions of practitioners are distorted. As a consequence, further researches could
analyse the perception of other stakeholder, such as members of control authorities or physicians.

The research described here presents some problems of SMEs and links them to some organizational chatracteristics and
specific intervention phases. Although the study was exploratory in nature, its findings can be used to orient future research
on OSH intervention. Building on the results of this exploratory study, further research should develop a comprehensive
taxonomy of the contextual factors affecting OSH interventions, with a clarification of the hierarchical relationship among
the factors. Moreover, it is possible to explore the perception of other stakeholders, such as members of control authorities
or physicians.
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Symbol  Driver Definition Reference
D1 Rewards, bonuses and | The driver arises when the company awards some “prize” to [22, 23]
awards from the individual employees or employee groups who have worked for a
company specified period of time without having an accident or who have
adopted correct safety behaviours. These programs can facilitate
OSH interventions in all the cases in which the involvement of
personnel plays a decisive role.
D2 Monetary incentives The driver consists in monetary incentives provided to the | [26, 21, 30]
from central or local companies achieving or aiming at achieving one or more OSH
control authorities petformance thresholds. The incentives could be provided by
several control authorities. The driver facilitates interventions by
providing economic resources for their implementation or by
motivating the company to obtain these incentives and to invest
on safety.
D3 Reduction of fees for The driver consists in the reduction of fees guaranteed to the | [26, 21]
deserving companies companies achieving one or more OSH performance thresholds.
The driver facilitates interventions by providing economic
resources for their implementation or by motivating the company
to obtain reduction of fees and to invest on safety.
D4  Reduction of the The driver consists in the reduction of the insurance premium — | [206, 21]
insurance premium by | compulsory by law- guaranteed to the companies achieving one or
the national more OSH performance thresholds. The driver facilitates
compensation interventions by providing economic resources for their
authority implementation or by motivating the company to obtain these
discounts and to invest on safety.
D5 Reduction in bank The driver consists in the bank benefits guaranteed to the | [206, 21]
lending rates companies achieving one or more OSH performance thresholds.
D6 Insurance benefits The driver consists in the reduction of the insurance costs - not | [26, 21]
compulsory by law - guaranteed to the companies achieving one
or more OSH performance thresholds.
D7  Sanctions by control The driver indicates sanctions imposed by the control authorities | [2]
authorities to the companies not achieving one or more OSH performance
thresholds. It can facilitate OSH interventions by motivating
companies to intervene and through the indications for the
improvement provided by control authorities.
D8  Behaviour of unions The driver indicates the support to OSH interventions provided | [2]
by unions. This support could consists both in motivating the
management or the workers, both in providing technical or
economic suppott.
D9  Tailor made legislation | The driver indicates laws and regulations matching the features of | [29]
for SMEs SMEs and fostering OSH interventions. The support to
interventions could derive from guidelines for the compliance
with regulations or from the regulation themselves, providing the
motivation to intervene on the proper factors.
D10  External support in The driver indicates the support to OSH interventions provided | [2, 26, 21]
the OSH management | by control authorities. This support could consists both in
by control authorities motivating the management or the workers, both in providing
technical or economic support.
D11  External support of The driver indicates the support to OSH interventions provided | [29]
consultants by external consultants. This support mainly consists in the
competencies and the knowledge provided by the consultants.
D12 Collaborations with The driver indicates the support to OSH interventions provided | [2, 28, 24|
associations and by associations and networks of companies. This support consists
networks of in sharing knowledge, in sharing other OSH related resources, and
companies in promoting common initiatives. This kind of support to OSH
intetventions is ctucial in all the cases in which the collaboration
of similar companies plays an essential role.
D13 Training programs for | This driver indicates training programs designed for SMEs. These | [21]
SMEs ones foster interventions by increasing the awareness and the
knowledge of the personnel, which is so more motivated to
intervene or to correctly behave.
D14 Communication tools This driver indicates all the tools fostering the communication | [19, 20, 27]

among employees or between management and employees. It can
foster OSH interventions in all the cases in which a proper
communication plays an essential role.




D15 ICT tools This driver indicates all the ICT tools fostering OSH | [28]
interventions. These tools can improve the communication and
the management of data and information; they play an essential
role in all the phases of the interventions requiring the use of
knowledge or the fast flow of information.

D16  Knowledge of This driver indicates the availability of knowledge of effective | [25, 24, 30]

effective interventions | OSH interventions. Those interventions can be replicated or
adapted in the particular SMES, thus helping the achievement of
proper safety conditions.

D17  Collaboration with The driver indicates the support to OSH interventions provided | [21]
other stakeholders by other stakeholders such as customers, contractors, and
(customers, suppliers. This driver bears a particular relevance firstly when the
contractors, and enterprise is responsible for the safety of these external actors: e.g.,
suppliers) when contractors work in a yard managed by the enterprise or

when a supplier provide a machinery which is critical for OSH.

Table 1: Overview of drivers to intervention process, with definitions matching the particular features of SMEs.

Note: OSH = occupational safety and health; ICT = information and communication technology; SMEs = small- and
medium-sized enterprises.



Driver t

D1 | D2 | D3| D4 |D5|Do|D7 (D8 | D9 | D10| D11 | D12 | D13 | D14 | D15 | D16 | D17
Reference Main driver(s)
[22] Safety incentive programmes X
[26] Externally organized health and safety award schemes X X
[25] Sharing best practices X
[29] Suppott of consultants X
Legislation X
[24] Networks of companies X X
[27] Communication tools X
[19] Marketing tools and effective communication strategies X
[21] Low-cost X | X[ X | XX X X X
[23] Rewards and incentives from the company X
Occupational health services X
2] Insurance companies X
Labour unions X
Accountants and public authorities X X
20] Constructive dialogue between shop-floor and line X
management
28] ICT .tools X
Sharing of knowledge X

Table 2: Relationships between the overview of drivers and the contributions of the literature.

Note: T Please refer to Table 1 for explanations; ICT = Information and Communication Technology.




No. of

Sector Code .
companies

Food C 10 2
Textiles, wearing apparel C13;,C 14 2
Leather (excluding appatel) and related products C15 1
Wood, and wood and cork products C 16 2
Paper and paper products C17 1
Coke and refined petroleum products C19 1
Chemical products, Basic pharmaceutical products and pharmaceutical preparations C20,C21 4
Rubber and plastic products Cc22 11
Other non-metallic mineral products Cc23 2
Basic Metals C24 1
Metal products, excluding machinery and equipment C25 15
Computer, electronic and optical products; electro-medical and measuring equipment, C 26: C 27 5
watches and clocks, Electrical equipment and non-electric domestic appliances ’

Machinery and equipment C28 6
Motor-vehicles, trailers, semi-trailers C29 1
Other manufacturing industry products C32 1
Other - 3
Total 58

Table 3: Sectors of the companies.




No. of workers

Total

Turnover (EUR) <10 10-49 50-99 100-249
<2 million/year 4 6 0 0 10
2-10 million/year 0 8 6 1 16
10-20 million/year 0 6 5 1 12
>20 million/year 0 1 7 12 20
Total 4 21 19 14 58

Table 4: Features of the companies in term of turnover and number or workers.




Driver ¢ | APs Freq Rez;:;eq
HL) | g /H+L)
D1 12 33
D2 30 30
D3 29 24
D4 42() 17
D5 11 18
D6 31 10
D7 30 23
D8 16 3801
D9 14 14
D10 23 35
D11 98+ 74()
D12 48 50+
D13 36 25
D14 36 14
D15 48 40
D16 62 39(+)
D17 40 25

Table 5: Absolute frequency of the drivers with intensity both high and low (i.e., Abs Freq (H+L)) and relative frequency of
drivers with a high intensity (i.e., Rel Freq (H/H+L)), detected on the whole sample. In each column the 5 highest values
are marked with (+).

Note: T Please refer to Table 1 for explanations.



Phase of the intervention process
Dii lfz}bs Relﬂf req Design Implementation Evaluation
T v | @iy | 2 raregn | A | oo | A Rl
(H+L) (H/H+L) (H+L) | H/H+L) | H+L) | H/H+L)
D1 12 33 5 4009 4 25 3 33
D2 30 30 12 25 169 *| 31 2 50
D3 29 24 12 8 12 5000 ok 5 0
D4 42 17 16 25 154 20 114 0
D5 1 18 5 % 0 4 5000 x| 2 0
D6 31 10 12 17 10 10 9 0
D7 30 23 11 0 12 17 7 7100 *
D8 16 38 6 500 9 x| 33 1 0
D9 14 14 6 33 6 0 2 0
D10 23 35 1« 36 6 33 6 33
D11 98(+) 74(4) 46 % 704 320 75() 2000 85+
D12 4809 500 254 x| 560 18 44(H) 5 40
D13 36 25 220 x| 27 10 20 4 25
D14 36 14 20 «| 15 8 0 8 25
D15 48 4009 26 x 27 9 44 13 62 *
D16 62 39(+) 32(H) 419 15(9) 13 15 600 *
D17 40 25 21 * 29 155 20 4 25

Table 6: Effect of the phase on the absolute (i.e., Abs Freq (H+L)) and relative frequency (i.e., Rel Freq (H/H+L)) of drivers. For each phase, the first column repotts the absolute
frequency of the drivers and an asterisk indicates that the driver is detected mainly (>45%) in that particular phase. The second column reports the relative frequency of the drivers
perceived with a high intensity and an asterisk indicates that the difference between the relative frequency of drivers in the particular phase and in the total sample is relevant
(>20%). In each column the 5 highest values are marked with (+).

Note: T Please refer to Table 1 for explanations.



Firm’s size

Norm Rel

_ Abs | Abs Freq | Freq Micro (MiE) Small (SE) Medium-small (MSE) Medium-large (MLE)
Driver flrjg (%) (%) Norm Abs Rel Freq Norm Abs Rel Freq Norm Abs Rel Freq Norm Abs Rel Freq
(H+L) (H+L) Freq (%) (%)(H+L) Freq (%) (%) (H+L) Freq (%) (%) Freq (%) (%) (H+L)
(H+L) (H+L) (H+L) (H+L) (H+L)

DI 12 6.9 33 8 1000 * 5 33 5 33 12 | 20
D2 30 17.2 30 8 1000 = | 17 18 19 369 17 29()
D3 29 16.7 24 1769 0 21 23 19 18 7 * 670 %
D4 20| 2410 17 8 * 0 30 21 260 13 17 14
D5 11 6.3 18 8 0 10 17 7 25 0 * 0 *
D6 31 17.8 10 8 0 21 15 19 9 14 0
D7 30 17.2 23 8 0 16 30 21 17 17 29()
D8 16 9.2 38 0 * 0 6 5009 14 38 10 25
D9 14 8.0 14 8 1000 * 8 20 5 0 12 0
D10 23 13.2 35 1709 0 16 40 12 430 10 25
bt 98¢ | 56.3) 74) 254 ¥ 33 629 74) 60" 8209 529 68"
D12 480 | 27.6) 500 259 33 40 x| 540 12 *| 29 24 609
D13 36 207 25 1769 5000+ | 320 35 18 10 10 0
D14 36 20.7 14 1769 0 320 15 18 20 10 0
D15 48¢) | 27.6 40 33 5009 25 63 x| 320 39() 24 0
D16 620 | 356 399 3309 0 38 42 37(9) 33 314 549
D17 40 23.0 25 1769 0 24 4700 x| 250 14 219 11

Table 7: Effect of the size on the absolute (normalised; i.e., Norm Abs Freq (H+L)) and relative frequency (i.e., Rel Freq (H/H+L)) of drivers. For each firm’s size, the first column
reports the absolute frequency of the drivers, normalised by the number of enterprises in that dimensional class; an asterisk indicates that the frequency of the driver has a great variation
(i.e., >55%) with respect to the correspondent value detected for the total sample. The second column reports the relative frequency of the drivers perceived with a high intensity and an
asterisk indicates that the difference between the relative frequency of drivers in the particular dimensional class and in the total sample is particularly high (>20%). In each column the 5
highest values are marked with (+).

Note: T Please refer to Table 1 for explanations.



Firm’s sector
Abs Alb\lorm el Rubber and plastic | \ro 1 oroducts (C 25) Other
Driver | Freq | PS8 Fred | Freq products (C 22)
g+L | Y (/)  [Notm Abs | Rel Freq | Norm Abs | Rel Freq | Norm Abs | Rel Freq
(H+L) | (H+L) | preq (%) (%) Freq (%) (%) Freq (%) (%)
(H+L) (H+L) H+L) | H+L) | H+L) (H+L)

D1 12 6.9 33 6 5009 1 *| 20 5 40
D2 30 17.2 30 18 33 22 20 15 36
D3 29 16.7 24 270 x| 440 x| 13 17 15 14
D4 20 2410 17 36 25 33 7 16 20
D5 11 6.3 18 12 | 25 13 | 17 1 % 0
D6 31 17.8 10 18 17 22 10 16 7
D7 30 17.2 23 24 38 24 27 11 9
D8 16 9.2 38 15 | 20 11 4000 6 500
D9 14 8.0 14 12 0 13 *| o0 4 5000
D10 23 13.2 35 20 *| 43 11 4000 11 27
bl 98| 5630 | 740 | 700 839 569 809 5209 689
D12 480 | 27.6 500 274 440 36 4409 24() 57
D13 36 20.7 25 21 14 20 33 214 25
Di4 36 207 14 279 44+ 24 9 17 0
D15 48| 2760 | 400 | 24 38 3309 27 26 48
D16 62| 3560 39() 5209 35 47 5200 25(+) 29
D17 40 23.0 25 360 x| 8 31 36 15 29

Table 8: Effect of the sector on the absolute (normalised; i.e., Norm Abs Freq (H+L)) and relative frequency (i.e., Rel Freq (H/H+L)) of drivets. For each sectot, the first column
reports the relative frequency of the drivers, normalised by the number of enterprises of a given sector in the sample; an asterisk indicates that the frequency of the driver has a great
variation (i.e., >55%) with respect to the correspondent value detected for the total sample. The second column reports the relative frequency of the drivers perceived with a high
intensity and an asterisk indicates that the difference between the relative frequency of drivers in the particular phase and in the total sample is particularly high (>20%). In each
column the 5 highest values are marked with (+).

Note: T Please refer to Table 1 for explanations.



