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Abstract

Risk assessment is a cornerstone of effective occupational health and safety (OHS) manage-
ment, yet its efficacy often varies in practice. Evaluating legislative frameworks is essential
for enhancing the practical application of safety standards. This study examines the state
of the risk assessment process in Croatia from the perspective of OHS experts to provide
recommendations for improvement and standardization. A digital survey was conducted
among registered OHS experts via the national Information System for Occupational Safety
(ISZNR). Data from 967 OHS experts were analysed using descriptive and inferential statis-
tics. The hypothesis that current risk assessment processes are insufficiently effective was
partially accepted, as a significant portion of the surveyed OHS experts perceive them as
having limited functional effectiveness. While 33% of experts view the current prescribed
mandatory risk assessment methodology as effective, more than half of respondents (56%)
identified that risk assessments are predominantly adjusted to formal requirements rather
than to actual work conditions. Statistical analysis showed no significant differences in
perceptions of risk assessment effectiveness based on OHS experts’ support for mandatory
legal frameworks for standardization (Q19; p = 0.259) or the active usage of digital tools
(p = 0.984). However, a statistically significant relationship was observed regarding general
attitudes toward quality improvement through standardization (Q17; p < 0.05) and the
perceived utility of digitalization (p < 0.001). The study concludes that the current process
requires further improvement and suggests detailed sectoral analyses for future research.

Keywords: risk assessment; occupational health and safety; standardization; Republic of
Croatia; occupational health and safety experts

1. Introduction

According to national regulations, all employers in the Republic of Croatia are re-
quired to conduct a risk assessment for all workers and persons at work, taking into account
the nature of the tasks they perform. There are numerous methodologies, methods, and
procedures for risk assessment, since different approaches may be suitable under various
circumstances, and new models are being developed continuously [1]. Employed risk
assessment methodologies differ worldwide, as regulations in most countries allow com-
petent experts to freely apply various methods and techniques to assess risks at work as
they find fit for purpose, rather than prescribing a single, mandatory, legally enforced
methodology. In the Republic of Croatia, risk assessment is conducted in accordance with
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the Occupational Health and Safety Act [2], the Ordinance on Occupational Health and
Safety for Workplaces [3], the Ordinance on Risk Assessment [4], and other relevant laws
and regulations. Ordinance on Risk Assessment prescribes the conditions, methods, manda-
tory content, data sources, and classification of hazards, harms, and efforts. The process
is strictly structured, and the analysis and evaluation of the collected data are carried
out using a Risk Assessment Matrix based on general risk level criteria: probability and
consequence. Risk is categorised as low, medium, or high using a 3 x 3 matrix. Interactive
online tools (OiRA—Online interactive Risk Assessment) developed by EU-OSHA can
also be used to assess and document risk assessments for jobs in certain occupations or
industries, when these tools are made available for individual jobs via the website of the
competent ministry.

Several studies have been performed in the European Union [5-7] regarding the
implementation of the risk assessment obligation, which also investigated the effectiveness
of risk assessment methodologies applied in European Union Member States. However,
the Republic of Croatia was not part of these studies because, at the time when they were
conducted, the country was not yet a Member State of the European Union. Yet, these
studies provide a valuable comparative baseline for the Croatian context since its position
within the “eastern group” of EU Member States aligns it with countries characterised by
prescriptive regulatory traditions [7]. Comparative analysis shows a clear divide: Nordic
models, such as those in Sweden and Denmark, employ a ‘goal-oriented” approach that
favours systemic management and functional pragmatism instead of rigid documentation.
In contrast, in the Eastern and Latin groups (e.g., Bulgaria and Spain), the heavy reliance
on external service providers often transforms risk assessment into a sidelined ‘tick-box’
exercise [6]. These EU-wide disparities and documented uneven practical risk assessment
quality across the EU, as documented [5,6], suggest that the challenges identified in Croatia
reflect a broader European tension between prescriptive compliance and the modern need
for integrated, flexible safety management.

In the domestic context, OHS risk assessment has been analysed primarily from the
perspectives of organizing OHS activities [8] and preparing risk assessments, as well as
through the study of existing risk management models [9-11]. Furthermore, it has been
reviewed through the lens of compliance with European Union directives [12] and the legal
nature of risk assessment [13]; however, there is a lack of in-depth analysis of empirical
experiences of OHS experts in carrying out risk assessments in practice. The need for risk
assessment research is relevant because it is an integral part of all work activities [14-16].

The ongoing international debate highlights a growing tension between formal com-
pliance and effective risk control. It is argued that the increasing bureaucratisation of safety
may become counterproductive to actual safety [17] as it often leads to “safety clutter”—
excessive, complex, and sometimes irrelevant paperwork that does not contribute to actual
risk reduction [18]. In this context, the effectiveness of risk assessment is frequently under-
mined when it is treated as a tick-box exercise for legal protection rather than a functional
tool for risk reduction and continuous safety improvement. This is further intensified by
legacy constraints and practical barriers, which often limit the adaptability and effective-
ness of formal risk assessment tools within complex socio-technical systems [19]. Such
limitations are particularly evident when a ‘one-size-fits-all’ regulatory approach is applied,
as it often overlooks the requirement for sector-specific methodologies and the operational
constraints of different business environments [20]. Furthermore, literature emphasises that
effective hazard identification depends on bridging the gap between “Work-as-Imagined”,
being the idealised tasks captured in formal procedures, and “Work-as-Done”, being the
actual practice of work on the frontline [21]. In this context, workers’ participation and
knowledge are essential for providing bottom-up insights necessary to understand how
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work is actually performed. Following the Safety-II perspective, risk assessment should
aim to integrate this experiential knowledge to strengthen system resilience, while rigid
standardised tools like risk matrices often restrict the expert’s ability to apply nuanced
professional discretion, which is key for identifying emergent hazards that standardised
templates do not capture [22]. While standardised tools like risk assessment matrices
offer administrative consistency, literature warns that they can oversimplify complex socio-
technical risks and create a “false sense of certainty” [23]. From a complexity perspective,
such tools often overlook that hazards emerge from systemic interactions rather than from
independent components [24]. Empirical research confirms that strict criteria for risk as-
sessment methodologies pose a barrier to successful risk assessment, as they may not be
the most appropriate in a given reality [25]. Ultimately, the success of any methodology
is contingent upon management commitment and an organisational safety culture that
prioritizes functional safety over administrative formality [26]. In practice, however, this
commitment is often compromised by competing business pressures, which can lead to
safety being sidelined in an organizational structure [27]. Similar dynamics often facil-
itate a “drift into failure”, characterised by a gradual migration toward the boundary
of acceptable risk under constant pressures for efficiency and productivity [28]. Such
strategic and resource-allocation decisions may create latent conditions consistent with
the “organisational accident model” [29]. In this context, it should be emphasised that
the ISO 45001 standard and other OHS management systems do not prescribe a specific
methodology for preparing a risk assessment, but rather provide guidelines on essential
elements that should be included in the preparation, mandating the active leadership and
involvement of managers in both the OHS management system and the development of
OHS risk assessments. Greater management involvement has been shown to improve
organisational culture, break the pro-forma approach to OHS, and better integrate OHS
into the core business strategy [30]. Moreover, the transition towards digitalisation and
data-driven OSH tools presents both opportunities for real-time monitoring and risks of
further distancing safety management from the frontline reality and prioritising “safety
on the screen”. Research suggests that digital tools, such as Al-driven risk assessment
software, are only successful if employees perceive them as beneficial and easy to inte-
grate within daily workflows, rather than as intrusive surveillance mechanisms [31]. This
study addresses the central research questions: What is the current state, and what are the
problems associated with risk assessment in Croatia from the perspective of OHS experts?
The primary aim is to evaluate the effectiveness of the legally prescribed risk assessment
methodology within the national regulatory framework as a functional tool for workplace
safety. While the literature extensively discusses risk assessment principles, there is a lack
of empirical data on how professional experts navigate the tension between regulatory
compliance and the practical safety utility of mandated methods and on whether mandated
methods in specific regulatory environments truly achieve their intended purpose of risk
reduction. Consequently, this research seeks to identify perceived deficiencies in the current
approach and determine to what extent it serves as a functional safety tool that facilitates
a proactive safety culture rather than a tool for administrative formality that serves as a
framework for compliance. Based on these objectives, the following research hypothesis is
proposed: the currently prescribed risk assessment methodology is perceived by experts
primarily as an administrative requirement whose general effectiveness is diminished by its
transition into a formal administrative process rather than an effective tool for practical risk
reduction. The results are intended to serve as arguments and a data-driven foundation for
policy proposals to improve practical methodological aspects of OHS in Croatia.
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2. Materials and Methods

All OHS experts in the Republic of Croatia have a legal obligation to register in a system
(ISZNR) maintained by the relevant Ministry. A cross-sectional survey was conducted
among registered OHS experts to evaluate the effectiveness of the risk assessment process
in the Republic of Croatia and, in particular, the prescribed risk assessment methodology,
which standardised the use of a 3 x 3 matrix. All participants were required to be entered
in the national OHS expert register (ISZNR) and have practical experience in conducting
risk assessments.

Data were collected via a digital survey (Google Forms) between 21 May and
24 June 2025. The Ministry responsible for administering the ISZNR register sent sur-
vey invitations via the ISZNR system to provide a representative, diverse sample across
all sectors (construction, manufacturing, healthcare, education, trade, etc.). Invitations to
participate in the survey were sent directly to all registered experts who met the participa-
tion criteria through ISZNR, on three occasions (an initial call and two reminders). This
systematic approach resulted in 968 total responses, of which 967 were validated for final
analysis (from the total population of 4885 in the ISZNR register, meaning 19.82% of OHS
experts in the Republic of Croatia participated in the survey). One respondent was excluded
for not meeting the professional criteria (not an OHS expert). Although the response rate
of 19.82% was substantial, the sample should be characterised as indicative. Although
the large number of respondents provides a robust overview of professional attitudes and
reduces the margin of error, it does not necessarily guarantee statistical representativeness
of the demographic structure.

The survey instrument was specifically constructed to investigate OHS experts’ per-
ceptions of the effectiveness of the prescribed risk assessment methodology in Croatia by
mapping questions to three key areas: regulatory requirements of the national legislative
framework (Q11-Q14), the perceived effectiveness and sufficiency of these prescribed
tools (Q15-Q16), and theoretical constructs regarding standardization and digitalization
(Q17-Q22). The complete questionnaire is provided as Supplementary Data to ensure
complete methodological transparency.

As the digital survey required responses to all mandatory fields (except open-ended
Q23 and Q24), there was no missing data for the analysed variables. Responses to Q7,
Q9, Q11-13, Q15 and Q21 were measured on a 5-point Likert scale (responses were not
uniformly phrased, but in all cases 1 = negative, 5 = positive). For analysis, these were
treated as ordinal data. For questions where respondents could select multiple options
(Q8, Q14 and Q22), data were analysed using multiple response sets, and percentages were
calculated based on the number of respondents (1 = 967); consequently, totals for these
figures may exceed 100%. The categories for these questions were predefined, while Q23
and Q24 were open-ended to provide qualitative context.

Data cleaning was performed in OpenRefine (v. 3.9.3). Prior to statistical analysis,
the internal consistency of the measurement scales was analysed by calculating the global
Cronbach’s « coefficient using the “psych” package (v. 2.5.6) in R [32]. Correlation ma-
trices between individual items were also computed to examine the homogeneity of the
construct. The Shapiro-Wilk test indicated that the data were not normally distributed
(p < 0.05); therefore, non-parametric tests were used. Statistical analysis in R (v. 4.5.1)
using descriptive and inferential statistics included Spearman’s rank correlation coefficient
rho, Mann-Whitney U, Kruskal-Wallis test, and x> (Chi-square) test of independence to
examine relationships between expert attitudes and assessment effectiveness.
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3. Results

A total of 968 respondents participated in the survey. After reviewing the question-
naires, it was determined that one respondent was not an OHS expert (as he stated when
specifying his sector of work); therefore, his responses were excluded from further analysis
(n=967). Hence, a total of 967 valid survey responses from OHS experts were analysed. The
global Cronbach’s « indicated high internal consistency of the scale («x = 0.8417). Analysis
of correlation between items was above 0.14, indicating satisfactory construct homogeneity.

As shown in Table 1, 60% of participants have a graduate degree, either after finishing
polytechnic or university studies. In the last year, more than half of the respondents have
undergone one or two training sessions in the OHS field (57%). The lowest share of all
respondents (only 6%) has undergone more than 5 training sessions in the field, while as
many as 20% have not undergone any training in the last year. Almost half of the respon-
dents (46%) have over 10 years of experience in the OHS field. Almost half of respondents
(47%) participate in the preparation or review of risk assessments occasionally, while more
than a quarter (27%) do so continuously. Notably, 39% of respondents (i.e., OHS experts)
believe they lack sufficient knowledge to conduct a risk assessment independently. Among
the surveyed experts, the majority work in OHS service providers (23%), the processing
industry (20%), professional, scientific, and technical activities (14%), and construction
(10%). Detailed demographic data for the total population of 4885 registered OHS experts
in Croatia (such as the exact distribution by region, sector, or years of experience) were
not publicly available for a precise comparative study. Nevertheless, a breakdown of our
sample (Table 1) shows a varied representation across range of sectors and experience
levels, suggesting that the results capture a broad spectrum of the OHS expert community
in Croatia.

Table 1. Demographic characteristics of OHS experts and primary statistical analysis of factors
associated with the perceived effectiveness of risk assessment (1 = 967).

Variable Category n (%) Prlmzrzj}t,astilsstlcal Result
Graduate degree
584 (60.4
Education Level (MA/MSc) (60-4) ] .
Other 383 (39.6)
. . >10 years 447 (46.2) Effectiveness by
Professional Experience <10years 520 (53.8) knowledge (MWU %) p>0.05
. Level II Expert 807 (83.5) B
OHS Certification Other 160 (16.5)
1 60 (6.20)
2 200 (20.68) . .
Legislative Framework 3 427 (44.16) effecct;zljr?}eiist;(zg vg;tl‘l;rlan) p =0.631**
4 238 (24.61) P
5 42 (4.34)
1 98 (10.13)
2 211 (21.82) . .
Management Support 3 319 (32.99) e ffecCti?/rerrileztsuzg VZ;‘}rlnan) p=0418**
4 224 (23.16) P
5 115 (11.89)
Perceived Impact of Pro-standardization 552 (57.1) Effectiveness by p<0.05*
Standardization on } . ’
Ouality (017) Neutral/ Against 415 (42.9) attitude (KW)
. User 370 (38.3) Effectiveness by
Digital Tools Usage Non-user 597 (61.7) tool use (MWU) p>005

MWU = Mann-Whitney U test; KW = Kruskal-Wallis test; p = Spearman’s rank correlation coefficient. Statis-
tical significance: * p < 0.05; ** p < 0.001. For comprehensive statistical indicators, please refer to Table S2 in
Supplementary Data.
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A comprehensive summary of survey results, including the detailed distribution of
responses across all 24 survey questions, is available in Table S1, Supplementary Data.
When asked whether the existing risk assessment methodology is effective in practice,
almost half of the respondents (44%) take a neutral stance. The rest of the respondents (33%)
believe the existing risk assessment methodology is effective in practice, compared with
those who perceive it as ineffective (23%). The Kruskal-Wallis test showed a statistically
significant difference in perceived efficiency of the risk assessment method among groups
with different levels of work experience (p = 0.007). This suggests that perceptions of the
method’s effectiveness vary by respondents” work experience. Post hoc analysis using
Dunn’s test with Bonferroni correction indicated that participants with less than one
year of experience rated the method’s effectiveness significantly higher than those with
more than 10 years of experience (p = 0.008). No other significant differences were found
between experience levels after adjustment. Concerning industrial sectors, the Kruskal-
Wallis test also showed significant differences in perceived efficiency (p = 0.009). However,
following the Bonferroni correction for multiple comparisons, no individual comparisons
between sectors remained statistically significant. This suggests that while differences
across sectors exist, their magnitude is relatively small within the current sample. A
comprehensive summary of all inferential statistical analyses is provided in Table S2 of the
Supplementary Data.

When asked to what extent the existing legislative framework enables the develop-
ment of high-quality and practical risk assessments, the majority of respondents were
again neutral (44%), while 29% expressed agreement, and 27% of respondents expressed
disagreement to some extent with the statement.

In total, 32% of respondents agree that the current risk assessment methodology meets
the specific needs of the sector in which they work, while 26% believe the methodology
does not meet the needs of their sector. The majority of respondents (42%) again express a
neutral attitude towards the claim.

Regarding how accurately the current risk assessment reflects the organisation’s actual
risks, 43% of respondents agree, while only 22% do not believe that it does.

A third of respondents (33%) take a neutral attitude towards the claim that the man-
agement’s support and commitment realistically reflect the situation. The ratio between
respondents who agree and disagree with this statement is equal (35% and 32%).

When asked what the biggest problems in the application of the existing risk as-
sessment methodology are, 56% of respondents cite more than a single problem. The
main issues cited as presented in Figure 1 were an over-generalized approach (46%) and
insufficient adaptation to specific sectors (45%).

Complexity of documentation 29%
OHS experts lack sufficient knowledge to independently 320
conduct assessments o

Lack of specific guidelines 39%
Methodology is over-generalized and not adapted to the 45%
specific needs of the sector )

Level of agreement

Problems identified

Figure 1. Responses to Q8: “What do you consider to be the biggest problems in the application of
the existing risk assessment method?” Note: Percentages exceed 100% due to the multiple-choice
format (1 = 967). Response categories were predominantly predefined.
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When asked whether the risk assessment reflects the actual situation in the organi-
zation, 43% of respondents confirm that it does. In total, 59% of respondents cite more
than one main reason for the risk assessment not reflecting the actual situation in the
organization. As presented in Figure 2, more than half of respondents (56%) state that
risk assessments are often adjusted to meet formal requirements rather than reflect real
workplace conditions. They cited this as the main reason why the risk assessment may
not reflect the actual situation. Furthermore, inadequate worker participation in the as-
sessment process (43%) and the lack of a detailed analysis of actual working conditions
(42%) are often cited as problems. As many as 58% of respondents believe that manage-
ment does not actively participate in developing the risk assessments or in implementing
their conclusions.

Superficial risk assessment process 33% l
ks
= Lackofrisk assessmentreview according to actual changes in o,
- 38%
work
| =
[}
= Lack of detailed analysis of actual working conditions
()
o0
=
29 Inadequate worker participation in the assessment process 43%
]
L
]

Risk assessments are adjusted to formal requirements rather 56%
than actual work conditions o
Level of agreement

Figure 2. Responses to Q14: “What are the main reasons why a risk assessment might not reflect
the actual situation?” Note: Percentages exceed 100% due to the multiple-choice format (n = 967).
Response categories were predominantly predefined.

A statistically significant and positively strong correlation was found between the
assessment of the legislative framework and the assessment of the effectiveness of the
method (Spearman’s p = 0.631; p < 0.001), which indicates that participants who assess
that the legislative framework enables the development of high-quality and practical risk
assessments also believe that the existing risk assessment method is effective in practice.

Between the assessment of the effectiveness of the methodology and the assessment
of meeting the specific needs of the sector in which the respondents work, a statisti-
cally significant and positively strong correlation was established (Spearman’s p = 0.600;
p < 0.001), which indicates that participants who assess that the existing methodology of
risk assessment is effective in practice also assess that the current method of creating risk
assessment meets the specific needs of the industrial sector in which they work.

There is a weak but statistically significant positive correlation (Spearman’s p = 0.20,
p < 0.001) between the evaluation of the benefits of digitization and the evaluation of the
method’s effectiveness. This means that respondents who rate digitization as more useful
also have a slightly more positive opinion about the method’s effectiveness. Although the
relationship is weak, the statistical significance indicates that it is not coincidental.

A moderate positive correlation (Spearman’s p = 0.42, p < 0.001) between assessments
of management support and the method’s effectiveness was found. This means that
respondents who rate management support more highly also tend to rate the method’s
effectiveness higher.

The Mann-Whitney U test did not show a statistically significant difference in the eval-
uation of the method’s effectiveness between respondents who think they have sufficient
knowledge and those who do not (p = 0.082).

The Kruskal-Wallis test showed a statistically significant difference in perceived
effectiveness of the risk assessment methodology based on the broader perceived quality
benefits of standardization (Q17; p < 0.05). Post hoc analysis (Dunn’s test with Bonferroni
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correction) showed that there is a statistically significant difference in the assessment of the
legislative framework between respondents who believe that the quality of risk assessment
preparation would be improved by standardization (“Yes”) and those who believe that
it should not be (“No”) (p = 0.022). There is a significant difference between “No” and
“I don’t know” (p = 0.028), whereas the difference between “Yes” and “I don’t know” is
not statistically significant. On the other hand, there are no significant differences in the
risk assessment effectiveness found when examining the specific attitude toward legally
mandating standardized risk assessments (Q19; p = 0.259).

The Mann-Whitney U test showed that there was no statistically significant differ-
ence in effectiveness perception between those who utilize digital tools in practice in the
assessment and those who do not (p = 0.984). However, a weak but statistically significant
positive correlation was established between the perceived practical utility of digitaliza-
tion and the overall evaluation of the methodology’s effectiveness (Spearman’s p = 0.20,
p < 0.001).

In addition, participants have been called to provide their qualitative comments and
suggestions for improving the risk assessment process. In Figure 3 are three most frequently
cited possibilities for improvement.

Standardization of methodology 57%

Legislative changes 64%

Digitization of the process (e.g., e-tools, interactive
templates)

66%

Measures for Improvement

Level of agreement

Figure 3. Responses to Q23: “What changes would you suggest to improve the risk assessment
process?” Note: Categories were inductively coded from open-ended responses.

4. Discussion

This section analyses the research findings by addressing the epistemic uncertainty of
expert knowledge and the gap between formal compliance and actual safety performance.
The discussion further explores the critical roles of worker participation, management
commitment, and safety culture, while examining the challenges of rigid standardization
and regulatory design. Finally, the practical implications of these findings are consid-
ered alongside the study’s limitations to provide a comprehensive foundation for policy
proposals to improve practical methodological aspects of OHS.

4.1. Sample Adequacy and the Epistemic Uncertainty of Knowledge

It is an optimistic fact that as many as 967 people with the status of OHS experts in the
Republic of Croatia (19.82%) participated in the research. This substantial response rate
reinforces the reliability of the collected data, the practical validity of the results, and the
great interest of OHS experts in the topic, providing a highly indicative overview of OHS
expert perspectives.

While all the respondents had to be registered in the national ISZNR (meaning they
have either passed the national professional examination for OHS experts or have had
this status recognized by the Ministry) and almost half of the respondents have more
than 10 years of experience in the OHS field, with almost half of them participating
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occasionally (47%) and a quarter (27%) continuously, in the preparation and review of risk
assessments, 39% of the respondents still believe that they do not have enough knowledge
to independently prepare a risk assessment. This is an important and surprising finding
that needs to be addressed in subsequent research to be adequately explained. The lack
of knowledge about risk assessment preparation introduces significant uncertainty into
the accuracy of the risk assessment results. This uncertainty stemming from a lack of
knowledge or expertise is conceptually defined as epistemic uncertainty [33], which can be
reduced through further learning. Introduced methodological standardisation reduces the
influence of professional judgment (good or bad) on the result of risk assessment. However,
the results suggest that this methodological standardisation, embodied in the 3 x 3 matrix,
is perceived as inadequate. Instead, a higher level of professional judgment is required in
preparing a risk assessment to capture the reality of workplace hazards.

The statistical discrepancy between less experienced and senior OHS experts fully
supports the argument that more practical insight into complex workplace environments
leads to a more critical evaluation of standardised risk assessment tools. The cross-analysis
documented in Table S2 (Supplementary Data) reveals that less experienced experts tend
to view the current risk assessment method more favourably than more experienced pro-
fessionals (p = 0.008). This difference may suggest that more practical insight into complex
workplace hazards leads to a more critical evaluation of standardised risk assessment tools
and awareness of the limitations of standard 3 x 3 matrices. The identified dissatisfaction
among more experienced OHS experts points to fundamental deficiencies in traditional
safety risk assessment tools, such as the prescribed 3 x 3 risk matrices and standardised
checklists within the ISZNR system. While these tools guarantee legal compliance, they
often fail to capture the complexity of dynamic workplace hazards.

4.2. Formal Compliance Versus Actual Safety Performance

The finding that almost half of the respondents (44%) have a neutral perception of the
effectiveness of the existing risk assessment method in practice could potentially suggest
that the perspective of this group of respondents is mainly oriented toward the domestic
legal framework, potentially due to a lack of direct experience with safety practices of the
European Union and globally, leaving them without a comparative baseline. However, it
likely reflects deeper systemic issues, signalling an awareness of the inherent limitations
of rigid methodologies in capturing dynamic workplace risks. The inherent uncertainty
of knowledge in complex socio-technical systems can manifest as uncertainty or ambi-
guity about the effectiveness of formal tools, leading OHS experts to remain neutral [24].
Furthermore, such responses could signal that experts have become so habituated to for-
malistic and bureaucratic processes that they no longer critically evaluate their actual
effectiveness, a phenomenon described as “normalisation of deviance” [34], leading to
its acceptance as the professional norm [35]. Finally, respondents may feel restricted by
legacy regulatory structures that value procedural compliance over operational utility [19].
Thus, neutrality likely represents a pragmatic adaptation to the constraints of the existing
regulatory system. The rest of the respondents, to a greater extent (33%), believe that the
existing risk assessment method is effective in practice compared to those who perceive it as
ineffective (23%).

A neutral attitude also dominating the assessment of the effectiveness of the prescribed
process and methodology for developing risk assessments, and the suitability of the existing
legislative framework for developing high-quality, practical risk assessments, might point
to a similar conclusion.

Problems identified with the application of the existing risk assessment methodology
are complex, with the main problems highlighted being an overly general approach (46%)
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and insufficient adaptation to individual sectors (45%). Since only 32% of respondents agree
that the current risk assessment methodology is sector-specific, this indicates that the ‘one-
size-fits-all” approach inherent in the current legislative framework may unintentionally
promote a culture of pro forma compliance. The lack of strong sectoral differences, despite
an initial significant result, indicates that the challenges of administrative formalism are
likely a systemic issue across the entire OHS profession in Croatia, rather than being
confined to specific industries.

The rigid application of the 3 x 3 matrix as mandated by legislation, while ensuring
administrative uniformity, is identified by respondents as a key factor in the perceived for-
malism. This highlights the gap in the conceptual framework between ‘Work-as-Imagined’
by the legislator and ‘“Work-as-Done’ by the experts, as previously described in litera-
ture [21]. Consequently, the fact that more than half of the respondents (56%) believe that
risk assessments are often adjusted to formal requirements rather than reflecting the real
state of the workplace clearly identifies a significant reality gap, which is a clear empirical
manifestation of what is described as the drift toward symbolic compliance. This reality
gap confirms that hazards in the Croatian context are often treated as isolated, linear com-
ponents rather than emergent properties of complex interactions, a perspective central to
contemporary safety science [24]. When these outcomes are viewed together, it is apparent
that the risk assessment process is commonly perceived and treated as what prior research
describes as a bureaucratic necessity [17] rather than an efficient tool for risk mitigation [36].
This is statistically supported by the strong correlation identified between the legislative
framework and the perceived effectiveness of the method (Spearman’s p = 0.631; p < 0.001),
and is additionally reinforced by the previously noted discrepancy in experience levels:
more experienced OHS experts (>10 years) are significantly more critical of the method’s
effectiveness than beginners, highlighting that extensive professional experience in the
field exposes the fundamental deficiencies of these traditional, compliance-driven tools.

4.3. Worker Participation

In addition, inadequate worker participation in the assessment process (43%) and the
lack of a detailed analysis of actual working conditions (42%) were often cited. In OHS
management, worker involvement is a functional necessity for obtaining tacit knowledge
and a key to accurate hazard identification [37]. The findings show that despite being a
legal requirement, effective worker participation is often overlooked in practice. The high
prevalence of these deficiencies suggests that a significant portion of risk assessments in
Croatia are performed as ‘desk-based’ compliance exercises. This lack of empirical ground-
ing explains the previously noted trend toward formalism: when the worker’s perspective
and the physical reality of the workplace are neglected, risk assessment cannot successfully
serve as a proactive safety tool. Ultimately, this situation may be rooted in the current
regulatory design, which prioritises the fulfilment of prescriptive administrative forms
over goal-oriented safety performance, thus incentivising “paper safety” over proactive
risk reduction.

4.4. The Role of Management and Safety Culture

A high rate of perceived management disengagement (58%) serves as a key obstacle
to effective risk management. Without the input of decision-makers, who direct organiza-
tional resources and workflows, risk assessments lack the managers’ safety commitment
and the institutional authority to drive actual safety interventions. As highlighted in a
recent systematic review, managers’ safety commitment has been recognized not only as an
important factor for creating the organisation’s safety culture but as an independent factor
that can influence organisations’ safety performance and outcomes [38]. It further helps
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contextualize the perceived inadequacy of workplace analysis (42%), since a lack of manage-
ment commitment can structurally limit the organizational support and resources necessary
for conducting risk assessment. The reported lack of management engagement among
58% of participants provides empirical support for the socio-technical framework [27],
which identifies that safety outcomes are actively determined by organisational hierarchies
and competing commercial pressures. The moderate positive correlation identified in this
study between management support and the perceived effectiveness of the methodology
(p =0. 418, p < 0.001) further suggests that management support is a major determinant
of perceived success of the methodology. In the absence of such engagement, risk assess-
ment tools are often marginalised by competing organisational objectives, confirming that
the effectiveness of formal safety tools is intrinsically linked to the wider organisational
context. Such a lack of institutional support effectively undermines the methodology’s func-
tional utility, reducing it to a peripheral administrative task rather than a proactive safety
tool. In the Croatian OHS context, this disengagement may be further compounded by
legacy constraints—historical, regulatory, and structural barriers which focus on procedural
compliance over operational learning [19]. As suggested by empirical research on safety
culture in Croatia [39], risk assessment is embedded in rigid top-down hierarchies, and
management’s interest and involvement in safety is rated merely “satisfactory”, reinforcing
a ‘pro-forma’ safety environment. Consequently, the observed lack of support is likely
a symptom of an organisational culture where safety is still perceived as a static legal
obligation rather than a value to be integrated into the core business strategy. Given the
requirements for management involvement, the wider application of ISO 45001 in Croatian
companies would also contribute to greater management engagement and involvement in
the development of risk assessments [40].

4.5. Regulatory Design and the Challenges of Rigid Standardisation

A review of respondents’ open-ended comments provides deeper insight into the
real challenges and suggestions for improving the risk assessment process. Comments
clearly confirm the research’s quantitative findings and provide an enhanced insight into
how legacy risks [19] manifest in daily practice, where systems inherit constraints that
limit practical improvements. OHS experts point out the need for greater flexibility of
the methodology, standardization of templates, digitalization of processes, and greater
involvement of workers and multidisciplinary teams. Their suggestions may indicate the
direction of future improvements and function as a valuable basis for developing specific
recommendations. In the Croatian OHS context, the use of risk assessment methodology
persists not because it is effective, but because it is so prescribed in a legacy regulatory
framework that focuses on formal compliance over operational utility and limits the
practical improvements that experts clearly advocate.

Although 57% of respondents support mandatory methodological standardisation,
this finding should be interpreted with caution. While seeking (further) standardisation is
typically intended to ease administrative burdens and ensure consistency, contemporary
literature warns that over-standardisation can paradoxically reduce adaptability [27]. Rigid
standardized procedures often fail to capture emergent risks across various sectors [24].
Therefore, the call for standardised templates should be viewed as a demand for more
efficient administrative frameworks to ensure consistency while allowing for the method-
ological flexibility required for specific industrial sectors, rather than a preference for a
rigid, “one-size-fits-all” safety model.

When correlating survey findings with the employed risk assessment matrix man-
dated by current regulations, a clear structural deficiency emerges. The research results
clearly indicate that from the perspective of the surveyed OHS experts, the current ap-
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proach encounters substantial systemic deficiencies, since such a simplified tool often fails
to represent the complexity of dynamic work environments. Unlike more advanced inter-
national tools [1], which allow for a more subtle understanding of risk controls, the current
national framework encourages a “tick-box” approach. The findings of this study provide
empirical support for the research hypothesis, showing that experts widely perceive the
prescribed methodology as ineffective. This is reflected in the insufficient commitment
from management, the concentration on formal compliance instead of practical safety, and
the methodology’s inability to address the diverse requirements of specific sectors. To ad-
dress these deficiencies and improve the current process and risk assessment methodology,
semi-automated, sector-specific digital templates are suggested with a flexible framework
and methodology adaptable to various working conditions. Such improvements should
move away from static models toward dynamic, digitalised and participatory assessment
tools that would transform risk assessment from a periodic bureaucratic obligation into a
proactive safety management instrument.

4.6. Limitations of the Study

Several limitations should be considered to ensure a balanced interpretation of the
findings. First, this research uses a perception-based design, relying on self-reported data
that reflects subjective attitudes of OHS experts, rather than an objective audit or docu-
mentary validation of actual risk assessments. Second, although developed from literature,
the survey instrument did not undergo formal statistical validation or pilot testing, which
may affect the psychometric depth of the findings. Third, while the 19.82% response rate
(n = 967) is substantial, the sample is indicative rather than strictly representative. Probabil-
ity of response bias (self-selection and non-response) may exist, as experts with stronger
opinions on the system’s deficiencies might have been more motivated to participate, while
the views of the 80.18% who did not respond could differ. However, to reduce this, the
survey was conducted anonymously through the official ISZNR registry to ensure broad
representation across sectors and experience levels and to promote honest, unbiased feed-
back. Further, a precise demographic comparison with the total population was limited
by the lack of specific data in the ISZNR registry. Fourth, the cross-sectional nature of
the study reflects the OHS system at a specific point in time, limiting the ability to draw
causal inferences. Finally, while the applicability of the findings is primarily limited to the
Croatian regulatory context, they reflect challenges common to many OHS systems. The
high internal consistency and broad sectoral representation provide a relevant consensus on
the current state of OHS practice in Croatia that transcends the local context. The findings
provide valuable insights into the widespread challenges of administrative formalism
and the limitations of rigid risk assessment models, making this study highly relevant
for international OHS policymaking and the continuing global debate on shifting from
safety-as-compliance to safety-as-practice.

5. Conclusions

The findings are built on comprehensive empirical research of the risk assessment
process in the Republic of Croatia from the perspective of OHS experts. The results partially
confirm the research hypothesis. The study reveals a strong professional consensus that
the practical effectiveness of the prescribed risk assessment methodology is significantly
undermined by a trend toward formal compliance rather than substantive risk mitigation.

The majority of respondents (56%) cite more than one problem in applying the existing
risk assessment method, with a general approach that fails to meet the specific needs of
different industrial sectors identified among the biggest problems. The survey results reveal
that 56% of OHS experts indicate that risk assessments are frequently adjusted to satisfy
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formal legal requirements rather than to reflect actual workplace conditions, suggesting a
perceived critical “reality gap”. Further findings reveal that the process is further weakened
by the lack of active engagement at the management level (58%) and inadequate worker
participation (43%).

In view of these challenges, the study discloses a strong consensus among experts on
the need for improvement. OHS experts point out the need for greater flexibility of the
methodology to more effectively suit specific workplace conditions, while demanding stan-
dardised templates and digitalisation of processes to minimize bureaucratic inconsistency.
Furthermore, there is a clear call for greater stakeholder engagement to ensure that risk
assessments move beyond mere legal compliance toward functional safety.

Recommendations for continuing the research range from the possibility of a more
detailed analysis of the data collected, such as analysis by industry, by years of work
experience, etc., and comparison of such results with the results of the entire study, testing
the statistical significance of the difference, to further research on possible improvements
and developing specific recommendations.

The research method applied facilitated the collection of data from a large-scale
sample. The approach of using the official national system, ISZNR, demonstrated practical
advantages for future research as it enables transparent, fast, and efficient information, and
the inclusion of experts from different sectors and regions in the Republic of Croatia.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/safety12030083 /51, Survey Questionnaire; Table S1: Comprehensive
summary of survey results—Detailed distribution of responses across all 24 survey questions; Table
52: Summary of inferential statistical analyses conducted on questionnaire responses (1 = 967).
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