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Abstract

The study investigates repetitive and time-consuming professional activities performed
by occupational health and safety (OHS) specialists in the construction sector in Poland
and their attitudes toward the use of modern digital tools, including solutions based on
artificial intelligence (AI). The research was conducted using a questionnaire survey, with a
purposive sample and a snowball method. A total of 102 individuals participated in the
study, of whom 94 valid responses were included in the analysis. The data were examined
using descriptive statistics and chi-square tests. The results showed that the most repetitive
and time-consuming activities include documentation analysis, report preparation, inspec-
tions, and communication. Nearly 46% of respondents indicated that selected elements of
their work could be automated or supported by digital tools, while 33% reported using AI-
based solutions in everyday practice. Statistically significant relationships were identified
between respondents’ age and both their level of concern about new technologies and their
perception of technological support potential. No significant relationships were found for
enterprise ownership or size. The findings indicate substantial potential for the implemen-
tation of digital and AI-supported tools in routine OHS activities. Future research should
involve larger and more homogeneous samples, incorporate probabilistic sampling, and
explore organisational and competence-related factors influencing technology adoption.

Keywords: digital tools; occupational health and safety; safety management; construction;
survey research

1. Introduction
Occupational health and safety (OHS) is defined as a set of principles and regulations

designed to ensure safe working conditions and protect workers’ health. Therefore, it con-
stitutes an integral component of the management system of any organisation, regardless
of its business profile or workforce size [1]. Research on occupational health and safety
also forms an important area of scientific inquiry, with its primary goal being the complete
elimination of workplace accidents and the adverse effects of the work environment on
workers’ health and well-being [2].

An analysis of the available statistical data on accident rates across different sectors of
the economy indicates that the measures currently undertaken in the field of occupational
health and safety remain insufficient. This is particularly evident in the construction
industry, which has long been recognised as one of the most hazardous sectors of the
economy, especially regarding the incidence of fatal accidents [3]. In 2022 alone, according
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to Eurostat data, a total of 3286 fatal occupational accidents were reported in the European
Union, together with approximately 2.97 million incidents resulting in incapacity for work
lasting at least four days [4]. The construction industry recorded the highest number of
fatal workplace accidents, amounting to 754 cases and accounting for as much as 22.9% of
all work-related deaths [4].

The causes of this situation can be attributed, among other factors, to the limited
implementation of effective preventive measures, insufficient compliance with occupa-
tional regulations and standards, as well as inadequate training in safe work practices.
Another contributing factor is the negative impact of the ongoing ageing of the Euro-
pean population, which has resulted in a shortage of qualified occupational health and
safety specialists, together with the unsatisfactory level of remuneration in the construction
sector, particularly in the countries of Eastern Europe [5,6]. These factors contribute to
increased workload among OHS specialists, as a limited number of qualified professionals
are required to supervise multiple construction sites simultaneously. As a result, OHS
duties are often combined with other technical or managerial responsibilities, which may
hinder the continuity, consistency, and effectiveness of health and safety supervision on
construction sites, particularly in projects characterised by tight schedules and complex
organisational structures. In addition, OHS specialists are confronted with a range of chal-
lenges, including the increasing complexity of construction processes, dynamic changes in
the formal and legal environment, growing cognitive demands, and the phenomenon of
digital fatigue [1,7].

The construction sector in Poland is characterised by a diverse project profile, includ-
ing residential and commercial buildings, infrastructure and transport projects, as well
as industrial and public utility facilities. The sector is organisationally heterogeneous
and comprises both large general contractors operating on complex, multi-stage projects
and small and medium-sized enterprises performing specialised or subcontracted works.
Employment structures typically combine permanent engineering and technical staff with
project-based recruitment of site workers and subcontractor crews, which results in a
dynamic and multi-employer working environment.

Within this context, OHS responsibilities are carried out either by in-house health and
safety services or by external OHS consultants providing contract-based support to multiple
construction projects. The recruitment of OHS professionals generally requires formal
qualifications in occupational safety, engineering or related technical fields, supplemented
by legally regulated training and certification. In practice, OHS specialists combine formal
competencies with project-specific experience, coordination skills and familiarity with
construction processes, including documentation workflows, site inspections and incident
investigation procedures. This organisational and competence framework shapes the scope
of everyday tasks performed by OHS professionals and provides an important background
for interpreting the results of the present study.

One possible approach to addressing these challenges is to enhance the work of
occupational health and safety services through the deliberate implementation of modern
tools that support OHS management processes, such as AI–based analytical platforms,
digital registers of hazardous incidents, and mobile applications supporting ongoing
inspection and monitoring activities.

The literature indicates that the automation and digitalisation of administrative pro-
cesses in OHS management contribute to shortening the time required to perform repetitive
tasks and increasing work efficiency through more effective information flow, faster in-
cident reporting, and improved analysis of safety-related data [8,9]. At the same time,
these processes enable OHS specialists to engage more extensively in preventive and con-
trol activities [8,10] and enhance decision-making processes. Consequently, automation
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and digitalisation may serve as a control mechanism that reduces the risk of human er-
ror and, in the long term, can contribute to lowering the number of hazardous events
on construction sites. This, in turn, translates into fewer social insurance payouts and
an overall improvement in workplace safety levels within enterprises, as confirmed by
empirical research findings [10]. The growing importance of technological solutions that
facilitate the automation of risk assessment, incident recording, training planning, and
documentation management in compliance with applicable regulations is also confirmed
by reports published by the European Agency for Safety and Health at Work [11] and the
International Labour Organization [12].

The adaptation of digital technologies to construction practice in the field of OHS is a
complex and multidimensional process. Studies conducted across various economic sectors
indicate that the perceived ease of use and usefulness of digital tools are key determinants
of their positive perception by users [13–15]. El Bouchikhi et al. [15], in a comprehensive
literature review on the application of the Internet of Things (IoT) in OHS management
systems, emphasise the potential for highly divergent perceptions of such solutions. On
the one hand, they are seen as facilitating the automatic identification of hazards and
supporting preventive actions, while on the other, as surveillance and control tools that
may provoke anxiety. Concerns regarding privacy and data security stem from the current
ambiguity of regulations governing IoT implementation and have a direct impact on users’
willingness to adopt these technologies [16]. Therefore, transparency in data processing
and trust in device and service providers are of paramount importance.

The available scientific literature provides evidence that modern tools supporting
the work of OHS services have the potential to enhance operational efficiency and im-
prove the quality of working conditions. At the same time, it highlights the need to
consider psychosocial factors such as employee satisfaction, data security, and the quality
of implementation processes, which significantly affect the perception and effectiveness of
technologies introduced in practice. However, previous studies focus predominantly on
specific technologies or implementation case studies and provide limited insight into how
OHS specialists themselves evaluate their everyday tasks in terms of repetitiveness, time
consumption, and suitability for digital support.

Against this backdrop, there is still insufficient evidence on the extent to which indi-
viduals responsible for OHS are open to implementing innovative solutions, whether they
perceive a need to optimise their work tasks, and how they assess the potential of new tech-
nologies to support or automate routine activities. This article aims to address this research
gap by presenting findings from a questionnaire-based study that explores which tasks
performed by OHS specialists in the construction sector are the most time-consuming and
repetitive, and whether they can be automated or digitally supported. Another objective is
to examine the attitudes of OHS specialists toward the use of modern technologies in their
professional activities and their perceived need to improve work processes. The variables
identified were analysed with respect to the respondents’ age and selected organisational
characteristics, leading to the formulation of the following research hypotheses:

H1: There is a relationship between the age of OHS specialists and their level of concern regarding
the use of new technologies in professional practice.

H2: There is a relationship between the age of OHS specialists and their perceived potential for new
technologies to support work processes.

H3: There is a relationship between the type of enterprise and employees perceived potential for the
automation or technological support of work processes.
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2. Research Method
2.1. Respondents

The study was addressed to individuals of working age in Poland, defined as those
between 18 and 64 years old, who are professionally responsible for OHS in the Polish
construction sector (hereinafter referred to as OHS specialists). This group includes both
representatives of OHS services (e.g., specialists, inspectors, and OHS managers) and
individuals performing independent technical functions in construction (e.g., site managers,
works managers), whose responsibilities involve ensuring that construction activities
comply with occupational health and safety regulations.

A total of 102 individuals participated in the study, of whom 94 (N = 94) completed
the questionnaire fully and correctly. The target population of the study was defined as
individuals professionally responsible for OHS in Poland. According to data published
by the Central Institute for Labour Protection—National Research Institute, the number of
enterprises providing OHS services in Poland is estimated at approximately 5.6 thousand,
employing around 10,000 OHS specialists. Although not all these individuals work exclu-
sively in the construction sector, this value may be treated as a conservative upper-bound
estimate of the finite population relevant to the study.

Assuming a finite population of 10,000 potential respondents and 94 fully completed
and valid questionnaires included in the analysis, the maximum sampling error does not
exceed approximately 10% at a confidence level of 95%. This level of precision is acceptable
for exploratory questionnaire-based studies and is consistent with the methodological
assumptions adopted in the present study.

Exclusion criteria applied in the study included: incomplete or incorrectly completed
questionnaires and responses provided by individuals who did not perform OHS-related
duties in the construction sector. Only responses meeting these criteria were retained for
further analysis, which ensured internal consistency and relevance of the final sample.

The respondents were between 24 and 64 years of age (N = 94, M = 42.12, SD = 10.69)
and represented all voivodeships (administrative regions) of Poland. Women accounted
for 31.9% of the sample (N = 30), men for 63.8% (N = 60), while 4.3% of respondents (N = 4)
did not specify their gender. At the time of completing the questionnaire, the respondents
were employed in various occupational positions, as illustrated in the pie chart shown in
Figure 1a. They also demonstrated diverse levels of professional experience, ranging from
no work experience to 34 years of practice (N = 94, M = 11.77, SD = 7.48). Figure 1b presents
the relationship between the declared number of years of professional experience in the
OHS construction sector and the respondents’ age. The size and ownership structure of the
enterprises in which the respondents were employed at the time of the study are presented
in Tables 1 and 2.

Table 1. Frequency of occurrence of the categories of the variable concerning the size of enterprises
employing respondents.

Variable Name Values of the Variable (Category Names) N [%]

Enterprise size based on
the number of employees

(N = 94)

Self-employment (1 person) 9 9.57
2–9 employees 4 4.26

10–49 employees 9 9.57
50–249 employees 32 34.04
250–499 employees 10 10.64

More than 500 employees 30 31.92

Missing values 0 0

Total 94 100.00
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(a) (b)

Figure 1. (a) Distribution of respondents by occupational position at the time of completing the
questionnaire; (b) Relationship between respondents’ age and professional experience.

Table 2. Frequency of occurrence of the categories of the variable concerning the ownership structure
of enterprises employing the respondents.

Variable Name Values of the Variable (Category Names) N [%]

Enterprise ownership
(N = 94)

Private enterprise 35 37.23
State-owned enterprise 43 45.74

Self-employment 16 17.02

Missing values 0 0

Total 94 100.00

2.2. Questionnaire Survey

The study employed a proprietary questionnaire developed by the authors of this
article. The questionnaire consisted of three sections and contained a total of 12 questions.
It was made available at the CERN-hosted Zenodo repository [17].

• Section I contained introductory questions concerning, among other aspects, the
respondent’s year of birth, gender, the voivodeship (region) in which they work,
professional experience related to the OHS sector, and their current job position.

• Section II focused on the allocation of working time and the repetitiveness of typical
occupational activities. First, using a six-point response scale (Table 2), respondents
were asked to indicate how much time, during an average 40 h working week, they
devote to the following activities: communication (e.g., email correspondence, tele-
phone conversations), document analysis, report preparation, participation in training
(both as participants and instructors), attendance at meetings (e.g., site coordination
meetings, OHS briefings), workplace inspections, and self-education (including learn-
ing to use software). Respondents were also allowed to specify other activities they
perform as part of their professional duties. Subsequently, using the same six-point
response scale (Table 3), respondents assessed whether the aforementioned activities
were of a repetitive nature.

• Section III concerned the use of digital technologies. First, respondents were asked to
indicate the information technology tools they employ in their daily work. The ques-
tions referred to the use of, among others, office software packages, risk management
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software, software for report and documentation preparation, error identification soft-
ware, and simulation software. Subsequently, respondents expressed their attitudes
toward the use of new technologies in professional practice by rating their agreement
with the statement I am a person who has no concerns about using new technologies in
everyday work on a five-point Likert scale (where 1 indicated strongly agree and 5
indicated strongly disagree). Finally, respondents were asked whether they perceive
any processes in their professional work that could be supported by new technologies
to improve work efficiency.

Table 3. Response scales used for questions in Section II of the questionnaire.

Response Scale for the Question on the Time
Consumption of Activities Performed During an

Average Working Week

Response Scale for the Question on the Repetitiveness
of Activities Performed During an Average

Working Week

No more than 1 h Not repetitive
1–3 h Slightly repetitive
3–5 h Moderately repetitive
5–8 h Highly repetitive

8 h or more Extremely repetitive
Not applicable/No opinion Not applicable/No opinion

2.3. Procedure

The study was prepared using the Microsoft Forms application and conducted using
the Computer-Assisted Web Interview (CAWI) method between February 2024 and June
2025. CAWI functions by furnishing respondents with a web-based questionnaire that they
can complete at their convenience. The questionnaire is hosted on a designated platform
and is typically distributed via email. The process has been designed to be user-friendly,
thereby enabling respondents to respond to questions in a manner that aligns with their
preferences. This approach is expected to enhance engagement and consequently improve
the quality of the data collected.

The selection of respondents for the sample was purposive, and the questionnaire
was distributed using the snowball sampling technique. It is a non-probability sampling
method in which new respondents are recruited by other respondents to be included in the
sample. The snowball method is a useful research technique for identifying individuals
with specific characteristics who might otherwise be difficult to identify (in the case of this
study, OHS specialists).

After reading information about the study’s objectives and providing informed consent
to participate, the respondents proceeded to complete the questionnaire.

After data collection, the responses were exported to Microsoft Excel for further
analysis. Quantitative analysis included descriptive statistics and Pearson’s chi-square tests
of independence, with the level of statistical significance set at α = 0.05, which is standard
in exploratory questionnaire-based research of this type.

3. Results and Analysis
3.1. Time Consumption and Repetitiveness of Work-Related Activities

Figure 2 presents the percentage distribution of responses to the question concerning
the time consumption of work-related activities, as assessed in Section II of the question-
naire.

The activities to which respondents devote the greatest amount of time during a typical
working week include Analysis and review of documentation, Preparation of documentation
and reports, Health and safety inspection of workplaces, and Communication. For each of these
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occupational activities, the proportion of respondents declaring that they spend eight hours
or more per week amounted to 27.7%, 26.6%, 24.5%, and 19.1%, respectively, while the
proportion of respondents reporting that they spend between five and eight hours per week
on these activities was 13.8%, 17.0%, 9.6%, and 19.1%, respectively. Such a considerable
share of the aforementioned activities in the overall structure of working time may indicate
their operational complexity and the need for systemic support, for example, through
digital documentation management platforms or the automation of reporting processes. In
contrast, activities such as Participation in training, Self-study, and Participation in meetings
occupy the least number of respondents’ working time. For instance, 63.8%, 37.2%, and
27.7% of respondents, respectively, declared that they devote less than one hour per week
to these activities.

Figure 2. Percentage distribution of the declared working time devoted to individual occupational
activities during an average working week.

Figure 3 presents the percentage distribution of responses to the question about the
repetitiveness of work-related activities, also assessed in Section II of the questionnaire.

An analysis of Figure 3 shows that, according to the respondents, the most repetitive
activities (extremely repetitive and very repetitive) are Communication (52%), Analysis and review
of documentation (51.0%), Preparation of documentation and reports (48%), and Health and safety
inspection of workplaces (44%), which may indicate their routine and schematic nature. In
contrast, the least repetitive activities identified by respondents include Participation in
trainings and Self-study—these activities were most frequently rated as hardly repetitive or
not repeatable, which may suggest their incidental or variable character. The responses not
applicable/no opinion accounted for a significant proportion in the case of Providing health
and safety trainings and Health and safety inspection of workplaces, which may result from the
diverse scope of respondents’ professional responsibilities.

An analysis of the obtained results indicates that the same activities identified by re-
spondents as the most time-consuming were also evaluated as the most repetitive. For this
reason, these activities are particularly predisposed to the implementation of tools that sup-
port their automation. Consequently, the greatest optimisation potential lies in occupational
activities related to the creation and analysis of documentation, the performance of health
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and safety inspections, and communication activities that not only consume a significant
portion of working time but are also characterised by a high degree of repetitiveness.

Figure 3. Percentage distribution of the declared level of repetitiveness of individual work-related
activities during an average working week.

It is worth noting that nearly 25% of respondents also indicated other regularly per-
formed tasks that were not included in the predefined list of activities. These included,
among others, prevention and consulting in the field of occupational health and safety,
analysis of the causes of occupational accidents along with the preparation of relevant
documentation, drafting of decisions concerning exemptions from technical requirements,
as well as activities related to the control of compliance with ISO standards. These tasks
were most frequently performed for between one and five hours per week and were simul-
taneously assessed as highly repetitive. These characteristics further emphasise the need for
a systematic approach and indicate potential for support through information technology
tools, including solutions for compliance analysis, preparation of formal documentation,
and the generation of recurring reports.

3.2. Attitudes Toward New Technologies and Their Use in Work Processes

To examine the extent to which OHS specialists use digital tools in their professional
work and to explore their attitudes toward new technologies, the responses to the questions
and statements included in Section III of the questionnaire were analysed.

First, the number of respondents currently using various digital tools was examined.
The results of the conducted study clearly indicate that 100% of respondents use office
software packages to support their daily professional duties. This confirms both the
ubiquity and the fundamental importance of such tools in performing occupational health
and safety tasks within the construction sector.

A relatively large proportion, 34.0% of respondents, declared that they use software
for report and documentation preparation. Most respondents indicated the use of internal
institutional systems developed to meet the needs of specific organisations. Individual
responses referred to commercially available specialised systems such as Wosatec, Cority,
Workflow, Dalux, HSEnet, SiteWorks, ICSMS, and Monitor.
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Only 6.4% of respondents reported using software for error identification. These
included, among others, Naviswork, SEOD, Nawigator, AI, and Monitor. Even fewer
respondents declared the use of software for risk management and phenomenon simulation,
such as Aloha, in their daily work, 5.3% and 1.0%, respectively.

A significant proportion of respondents (47.9%) declared that they also use other
technologies and solutions supporting their daily work. The largest group (33%) reported
using tools based on artificial intelligence (AI) algorithms, including ChatGPT, Copilot,
and Gemini. Other responses mentioned project and communication management systems,
such as LMS and Canva. Some respondents stated that they do not use any additional
technologies or limit themselves to basic office tools.

These results indicate considerable potential to enhance the work of OHS specialists
through the deliberate implementation of modern tools supporting OHS management pro-
cesses, including information systems for documentation management, incident recording
and data analysis, as well as solutions supported by AI algorithms.

An analysis of the attitudes of OHS specialists in the construction industry toward
new technologies shows that nearly 75% of them declared having no concerns about
using such technologies in their work. To address research hypothesis H1, which posited a
relationship between age and the level of concern regarding the use of new technologies, the
distribution of responses to the statement I am a person who has no concerns about using new
technologies in everyday work was compared across three age groups. To examine attitudes
across age groups, hypothesis H1 was verified: “There is a relationship between the age
of OHS specialists and their level of concern regarding the use of new technologies in
professional practice”. First, based on the working-age population in Poland (18–64 years),
the respondents were divided into three age groups: up to and including 34 years, from 35
to 49 years, and from 50 to 64 years. Next, due to the relatively small number of individual
responses to the statement I am a person who has no concerns about using new technologies in
everyday work within the respective age groups, the responses were categorised. Specifically,
the answers mostly agree and strongly agree were classified as agreeing with the statement,
while all remaining categories were classified as not agreeing with it.

The chi-square test conducted to examine the relationship between respondents’ age
and the binary response to the statement I am a person who has no concerns about using
new technologies in everyday work (with a significance level of α = 0.05) indicates statistical
significance (χ2 = 8.26, p = 0.0161). The results for the 18–34 and 35–49 age groups are very
similar, in both groups, more than 80% of respondents declared having no concerns about
using new technologies in practice. In contrast, within the oldest age group, the proportions
of respondents indicating no concerns and concerns about the use of new technologies in
everyday work were 54.5% and 45.5%, respectively (Figure 4). These differences confirm a
statistically significant association between age and the absence of concerns about using
new technologies in everyday work, thereby supporting H1.

An analysis of how OHS specialists in the construction industry perceive the potential
of new technologies to support their work processes shows that nearly half of the respon-
dents (just under 46%) answered affirmatively to the question: In your opinion, are there
any processes in your work that could be automated or supported by new technologies to improve
everyday work?. This question was used to verify research hypothesis H2, which stated
that the perceived potential for new technologies to support work processes is related to
respondents’ age.

To verify whether there were age-related differences in this regard, a chi-square test
was conducted, which revealed that the relationship between the variables was statistically
significant (χ2 = 6.936; p = 0.0312).
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Figure 4. Chart presenting percentage indicators and category frequencies of the attitudes of OHS
specialists in the construction industry toward the use of new technologies in everyday work, by
age group.

Specifically, 60% of respondents in the 18–34 age group and 48.94% in the 35–49 age
group declared that their work processes could be automated or supported by new tech-
nologies. Older respondents, aged 50 to 64, were significantly less likely to perceive such
possibilities (22.7% answered YES while 77.27% answered NO), as illustrated in Figure 5.
The statistically significant differences between age groups indicate that age is associated
with the perceived potential for automation or technological support of work processes,
which provides empirical support for hypothesis H2.

Figure 5. Chart presenting percentage indicators and category frequencies of the perceived potential
for new technologies to support work processes among OHS specialists in the construction industry,
by age group.

3.3. Differences in Perceived Automation Potential by Enterprise Characteristics

In the next step, research hypothesis H3 was verified. It assumed the existence of a
relationship between the type of enterprise and employees’ perceived potential for the
automation or technological support of work processes. To examine whether enterprise
ownership differentiates employees’ perceptions of automation potential, responses were
compared across private enterprises, state-owned enterprises, and self-employment.

As shown in Figure 6, respondents from private enterprises and self-employed indi-
viduals more frequently indicated the existence of processes that could be supported by
new technologies, whereas respondents from state-owned enterprises more often reported
the absence of such processes. The chi-square test did not reveal a statistically significant
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association between enterprise ownership and perceived automation potential (χ2 = 2.41,
p = 0.30). The obtained results do not confirm the existence of a statistically significant
relationship between enterprise ownership and the perceived potential for automation,
therefore hypothesis H3 was not supported in this respect.

Figure 6. Distribution of responses regarding the perceived potential for automation by enterprise
ownership.

To examine whether enterprise size differentiates employees’ perceptions of the po-
tential for automating or digitally supporting work processes, responses were compared
between enterprises employing up to 249 employees and those employing more than
250 employees.

As illustrated in Figure 7, respondents employed in large enterprises more frequently
reported the existence of processes that could be supported by new technologies compared
to those working in small and medium-sized enterprises. The chi-square test did not indi-
cate a statistically significant association between enterprise size and perceived automation
potential (χ2 = 3.10, p = 0.078).

Figure 7. Distribution of responses regarding the perceived potential for automation by the enterprise
size based on the number of employees.
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3.4. Discussion of Findings in the Context of Previous Research

Our findings are consistent with broader trends reported in the literature on occu-
pational safety management and the digitalisation of OHS processes. In particular, the
concentration of OHS specialists’ work on documentation analysis, report preparation,
inspections and communication confirms that routine administrative and control-related
activities constitute primary candidates for process optimisation and automation. Previous
research has demonstrated that the digitalisation of repetitive OHS tasks contributes to
shortening the time required to perform them, improving information flow and increas-
ing overall work efficiency, thereby allowing OHS professionals to devote more effort to
preventive and supervisory activities [8–10]. These conclusions are aligned with our empir-
ical results, in which the same activities were simultaneously assessed as both the most
time-consuming and the most repetitive, indicating their strong optimisation potential.

Real-world implementation evidence further supports these observations. The de-
velopment and deployment of an automated OHS management system in an industrial
enterprise resulted in a 33.3% reduction in occupational accidents, a measurable decrease
in administrative workload and an increase in productivity, demonstrating the tangible
benefits of process automation in safety management practice [10]. At the same time,
similar to our findings, earlier research indicates that the practical adoption of more ad-
vanced safety technologies (including specialised risk-assessment systems and AI-based
analytical tools) remains limited across many organisational contexts, particularly in the
construction sector [9,18]. This gap between technological capabilities and their real-world
uptake suggests a considerable untapped potential for integrating digital solutions into
everyday OHS work processes.

The need to strengthen the digital transformation of OHS systems is also emphasised
in international reports, which highlight that artificial intelligence, automation and digital
technologies can support hazard recognition, enhance preventive mechanisms and improve
the quality of decision-making in safety management. At the same time, these reports
stress the importance of adequate governance frameworks, organisational readiness and
responsible implementation processes to ensure that technological innovations translate
into sustainable improvements in workplace safety [11,12].

The age-related patterns identified in our study likewise reflect broader tendencies
described in previous research. Younger OHS practitioners demonstrated higher openness
to new technologies and more frequently recognised opportunities for automation, whereas
older specialists expressed greater caution and were less likely to indicate the potential
for technological support of work processes. This disparity corresponds with findings
from studies on technology adoption, which show that older users more often encounter
barriers related to lower digital literacy, reluctance to modify established work routines
and heightened concerns regarding privacy, data security and the perceived usefulness of
new tools [13–16,19]. Such factors may directly reduce willingness to adopt innovations in
safety management, including IoT-based monitoring platforms and AI-supported assistants,
which (despite their functional benefits) may be perceived as intrusive or overly complex.
These insights reinforce the importance of tailored implementation strategies, also reflected
in our results, involving targeted training and competence-building for senior personnel,
as well as initiatives aimed at strengthening user trust, transparency, and data governance
across all age groups.

In contrast to many previous studies that focus primarily on individual technologies
or selected implementation case studies, the present research contributes a practitioner-
and task-centred perspective by examining how OHS specialists themselves evaluate
the repetitiveness, time consumption and automation potential of their everyday work
activities within the construction context. This perspective expands existing knowledge
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by linking patterns of digital tool adoption not only to organisational and technological
determinants, but also to the structure and nature of professional tasks performed by OHS
specialists, thereby offering a complementary empirical viewpoint on the conditions under
which digital and AI-supported tools may be effectively integrated into OHS practice.

3.5. Methodological Considerations and Sample-Related Limitations

From a methodological perspective, the interpretation of the results should also con-
sider the characteristics of the analysed dataset and the structure of the research sample. As
part of the preliminary data verification (N = 94), no extreme outliers were identified in the
metric variables (age, length of service) that could distort the outcomes of the chi-square
tests. All remaining variables included in the analyses were measured using qualitative
(ordinal and nominal) scales. In the case of such variables, the concepts of distance and
proportional difference between categories are not defined in a statistically meaningful
sense; therefore, the identification of outliers does not apply to these data types. The
absence of extreme values in the metric variables, combined with the categorical nature
of the remaining variables, indicates that the assumptions for the applied chi-square tests
were met.

The moderate sample size, although adequate for exploratory research and consistent
with the adopted sampling assumptions, nonetheless limits the statistical power of the
analyses and the extent to which the results may be generalised beyond the studied
group. Moreover, the purposive snowball sampling approach, while effective in reaching
a specialised professional population, may have contributed to an uneven distribution of
respondents across organisational contexts and professional roles.

The obtained sample contains a relatively high proportion of respondents employed
in large enterprises with more than 250 employees (approximately 32% of all participants).
This overrepresentation may shift the results toward higher levels of digitalisation and
technological advancement, as large organisations typically possess greater financial, or-
ganisational and infrastructural capacity to implement specialised OHS tools than small
and medium-sized enterprises.

Furthermore, the use of the CAWI technique and distribution via professional net-
works and social media platforms may have favoured the participation of respondents with
higher levels of digital literacy. This effect may have resulted in a slightly more optimistic
estimation of attitudes toward digital technologies and automation than would be expected
in the general population of OHS specialists in the construction sector. These factors should
be borne in mind when generalising the results beyond the studied group and highlight
the need for further research based on probabilistic or stratified sampling strategies and
more structurally diversified respondent groups.

4. Conclusions and Summary
Occupational health and safety specialists in the construction industry currently face

numerous challenges in their professional practice, including the increasing complexity
of construction processes, dynamic changes in the formal and legal environment, and
growing cognitive demands, among others. The negative impact of these difficulties on
work processes can be mitigated through the deliberate implementation of modern tools
that support and streamline occupational health and safety management.

The conducted study made it possible to identify the most time-consuming and
repetitive professional activities performed by occupational health and safety specialists
in the Polish construction industry. These include activities related to documentation
analysis, report preparation, health and safety inspections, and communication. The high
degree of repetitiveness and significant time demands of these tasks justify the need for
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implementing modern technological solutions to support them, such as systems facilitating
documentation management and information flow.

An important aspect of the study was the analysis of the use of digital tools by occu-
pational health and safety specialists in the construction industry, including technologies
based on artificial intelligence (AI) algorithms. Despite the widespread use of basic office
tools, advanced systems supporting safety management, risk analysis, or report generation
remain insufficiently disseminated. This indicates the existence of significant implemen-
tation potential, particularly in the context of the growing complexity of construction
processes and staff shortages in the field of occupational health and safety. A relatively
large proportion of respondents, as many as 33%, reported using solutions based on AI
algorithms in their everyday work, with the main areas of application being documenta-
tion development, data analysis, and communication. This phenomenon may reflect an
increasing adaptive capacity and a gradual rise in the acceptance of innovative technolo-
gies among OHS practitioners. It should be noted, however, that the implementation of
AI-based tools is also associated with significant ethical and methodological challenges [18],
which indicates the need for further research, particularly in relation to the quality and
reliability of algorithm-generated outputs.

The analysis of the survey results revealed a significant relationship between respon-
dents’ age and their attitudes toward the use of new technologies in practice. Younger
individuals were clearly more likely to recognise opportunities for automation and ex-
pressed fewer concerns regarding its implementation, whereas older respondents tended
to adopt a more reserved stance. This suggests the need to adapt implementation strategies
to diverse demographic needs, including the incorporation of educational and competence-
oriented training aspects.

The results presented in this study should also be interpreted considering several
substantive limitations. First, the findings are based on self-reported questionnaire data,
which may involve a degree of subjectivity in the assessment of work-time allocation, task
repetitiveness and attitudes toward digital technologies. Second, the survey covered a
limited set of explanatory variables and did not include factors such as digital competence,
organisational support or prior experience with technology implementation, which may
influence technology adoption in practice.

Future research should address these aspects by incorporating additional variables
related to digital readiness and organisational context, as well as by extending the em-
pirical scope of the analyses. The use of mixed methods designs, combining quantitative
surveys with qualitative interviews or case studies, would enable a more comprehensive
understanding of the mechanisms shaping the adoption of digital tools and automation in
OHS management.
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