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Abstract

While the digital transformation is predominantly framed as a catalyst for efficiency, the
structural shifts induced by digitalization seem to generate a hidden erosion of working
conditions that challenges the broader vision of sustainable work. Focusing on four Central
European countries, this research explores how contemporary labor environments conceal
declines in job quality. Drawing on original survey data, the study identifies several critical
sources of this deterioration, including uncompensated workload expansion, the erosion of
the right to disconnect, and the increasing pressure of digital presenteeism. The analysis
reveals that these hidden shifts are most prevalent among workers in remote or hybrid
models, as well as those in the first decade of their professional careers. Younger workers
appear especially vulnerable to the blurring of work–life boundaries and the compulsion
to maintain availability during illness. The research questions were addressed using
appropriate statistical tests and by constructing working conditions due to digitalization
index (WCDI). These findings point toward a need for a broader understanding of how
digital transformation impacts the sustainability of work in practice.

Keywords: digitalization; sustainable development goals; working conditions;
Central Europe

1. Introduction
Digitalization in the workplace, understood as the increasing use of digital tech-

nologies resulting from breakthrough technological discoveries known as Industry 4.0, is
currently not confined to specific sectors but has a broad impact on various industries [1–4]
in European Union countries and beyond [5–7]. This process is not only technological but
also leads to the transformation of economic processes, affecting working conditions [8–13].
While the literature highlights many benefits such as increased efficiency and flexibility of
labor demand, including the option for remote work [14–16], there are growing concerns
about potential declines in working conditions—not necessarily through legislative changes
but, for example, through perceived increases in work intensity [17,18] or the erosion of
boundaries between work and nonwork life [14,19,20]. Digitalization makes it easier to
implement such changes in workplaces.
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The goal of the article is to assess workers’ perceptions of changes in working con-
ditions that may have resulted from digitalization, particularly focusing on their hidden
deterioration. It also aims to explain the nature and sources of these changes, consider-
ing the common patterns in their expression, using selected Central European countries
(Czechia, Poland, Slovakia, and Slovenia) as examples.

The authors of this article assumed that digitalization in the workplace is widespread
and creates opportunities for a covert lowering of specific work standards through a real
deterioration of working conditions while maintaining formal agreements. They also
believed that these changes are experienced unequally across the working population. The
article addressed a general research question (GRQ): Have workers experienced phenomena
that could be considered hidden deterioration in working conditions over the past two
years? If so, what characteristics (such as gender, age, education, etc.) differentiate this
phenomenon? Given the exploratory nature of the study and the novelty of the research
area, an extensive literature review was required alongside the empirical analysis.

The proposed approach allows for understanding of workers’ experiences and percep-
tions regarding changes in working conditions in the face of technological advancements,
while the legal regulatory state remains unaltered. This study presents an opportunity to
gain new insights into workers’ perceptions of changes in areas that are hard to observe,
where working conditions might have deteriorated. This contrasts with many previous
studies, e.g., [16,21–24], which primarily emphasize the positive effects of digitalization.
The research problem is situated within the various dimensions of sustainable development,
as one of its goals (Goal 8 of the UN 2030 Agenda) is decent work [25], a category directly
related to working conditions. Furthermore, working conditions are treated in the literature
as a mechanism that affects health in its various dimensions and well-being [26,27]. There-
fore, their connection to other sustainable development goals, e.g., SDG 3 (Good Health
and Well-Being), is evident, and worsening working conditions can hinder our ability to
achieve these goals. The digitalization process itself also demonstrates links to sustainable
development [28].

The article is structured as follows. A literature review (Section 2) explains the nature
of the problem of hidden deterioration in working conditions and the primary potential
forms it may take. The research method (Section 3), results (Section 4), discussion (Section 5),
and conclusions (Section 6) are presented in the remainder of the article. The study uses
empirical data from an original diagnostic survey conducted in four Central European
countries. An aggregated index (WCDI) was created to provide an overall assessment of
changes in working conditions, and partial conclusions were drawn using Kruskal–Wallis
tests, post hoc analyses, and the Mann–Whitney test. The results confirmed the hypothesis
of perceived deterioration in working conditions in hidden forms. Our contribution to
science lies in identifying and analyzing the phenomenon of hidden deterioration in
working conditions amid digitalization.

2. Literature Review
2.1. Digitalization and Its Impact on Working Conditions

Digitalization in the workplace involves transforming organizational structures, pro-
duction processes, and management models through the implementation and integration
of digital technologies [2,4,9,29]. New solutions include the Internet of Things, cloud
computing, robotics, big data analytics, augmented reality, cybersecurity, and artificial
intelligence (AI) [3,30–32]. AI is increasingly used for algorithmic management, such as
assigning tasks, monitoring their execution, assessing effects, and automated human re-
sources decision-making [7,12,33]. In this article, digitalization is understood broadly, and
its various forms in the workplace are taken into account. The process alters competency
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requirements, changes work organization, leads to automation, and transforms commu-
nication both within the workplace and with external entities, such as clients or public
agencies [29,31,34,35]. Although the level of digitalization varies across the countries stud-
ied [36–39], its widespread influence extends to even low-tech sectors [5,6,40]. Because its
impact is multidimensional, it is essential to analyze how digitalization influences working
conditions, which are also evolving alongside changing realities [10–13].

Working conditions refer to the physical, organizational, and social aspects of the
work environment where duties are performed. These include employment characteristics
observable at the job level, which are crucial for meeting work-related needs and are
linked to employee well-being. Modern understandings of the concept, especially in
developed countries, encompass not only the “obvious” elements of the work environment
(such as exposure to harmful factors and physical exertion) but also economic factors,
including employment stability and fair pay. They also consider how work impacts a
person’s private life and other factors that influence health and well-being, including
subjective perceptions such as satisfaction and a sense of growth. Conditions can be seen
as “input data” for assessing job quality, a key factor in overall well-being in developed
societies. Job quality is typically evaluated using a framework of principles [41] or various
dimensions of working conditions [42–44]. For instance, Eurofound, through the European
Working Conditions Survey (EWCS), identified factors such as physical environment, work
intensity, quality of working hours, development opportunities, socioeconomic security,
social relations at work, and work–life balance [43]. Working conditions are influenced
by laws, collective agreements, regulations, contracts, and organizational practices, which
may lead to improvements beyond the legal minimum or, conversely, hidden declines.
The minimum acceptable level of working conditions in countries that have ratified the
ILO Convention is defined by the organization’s labor standards [45–47]. Adherence to
these standards forms the basis of decent work [25,48], which integrates productivity with
ethics and social justice, according to the 2030 Agenda for Sustainable Development [25].
Decent work should not be confused with the idea of good jobs, which means high-quality
employment providing secure, fulfilling economic and non-financial conditions and a
sense of dignity, unlike bad jobs, characterized by low wages, instability, and poor working
conditions [49–51]. Today, the concept of sustainable work is gaining increasing attention. It
refers to creating conditions that allow individuals to stay healthy, motivated, and prepared
for extended professional activity [52].

Although the terms discussed above are related, the most accurate perspective is
captured by “working conditions,” as they are direct features of the work environment,
work organization, and circumstances that workers directly experience [43], which affect
their perception. These elements can also be modified at different levels. Therefore,
analyzing their dynamics focuses on factors beyond labor standards.

In EU member states, these standards are considered the minimum institutional
requirements resulting from ratified ILO conventions; however, they are not sufficient for
work to be regarded as of good quality. The good jobs vs. bad jobs dichotomy, in turn,
requires setting thresholds for specific indicators (e.g., wage levels) that classify work into
one of these categories [49]. Although these concepts align with the European social model,
their broad scope makes it challenging to study decent or sustainable work empirically.
In contrast, working conditions and their changes can be directly assessed by the worker.
Crucially, improving these conditions fosters progress towards sustainable work, while
their deterioration represents a regression from the principles of sustainability.

The nature of working conditions is being fundamentally reshaped by digital transfor-
mation. While it is bringing many positive changes, potential threats also arise, some of
which may be hidden and often unintended, as a natural consequence of implementing dig-
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ital innovations. These include phenomena such as an increase in duties within projected
working hours, leading to higher work intensity and forced greater work engagement, the
need to perform duties outside of projected hours, disregard for the right to disconnect,
threats to maintaining work–life balance, performing professional duties despite illness,
and the limited ability to report concerns about working conditions to organizations rep-
resenting employee interests [12,53,54]. We especially want to highlight these, which we
identify as potential sources of hidden deterioration in working conditions. The need for
their comprehensive integration is treated as a research gap, encompassing both descriptive
analysis and the development of a suitable measure, which is particularly useful when
undesirable phenomena accumulate.

2.2. Signs of Deterioration in Working Conditions
2.2.1. Increase in Duties During Projected Working Hours

Higher work intensity involves completing more tasks within a set period, reduc-
ing idle time, and engaging in multitasking [18,55]. Digitalization permanently trans-
forms work organization in ways that often lead to its intensification [17,56]. Zacher and
Rudolph [57] identified a mutually reinforcing mechanism between digitalization and the
number of tasks, in which higher levels of digitalization were linked to an increase in
the task volume, but only in following periods. Subsequently, an above-average work-
load drove digitalization, as individuals tried to meet new demands by using technology
more intensively. This confirms that although digital solutions speed up the completion
of some tasks, the total number of tasks to be completed within the projected working
hours increases, even if this pattern is observed with unavoidable delays. According to
Ragu-Nathan et al. [58], the growing number of tasks and the pace at which they are
executed may lead to technological overload, a form of technostress. The persistence of
increased work intensity may also stem from algorithmic management. Algorithms that
organize work are updated and, with AI assistance, adapted to changing organizational
conditions [59], which means that a temporary rise in work intensity can, over time, become
a standard, faster-paced work model. Additionally, such management fosters feelings of
loss of control and frustration, especially when performing highly complex tasks, which
can affect perceptions of working conditions in such an organized environment.

The level of work intensity is also influenced by digital monitoring, which changes the
traditional understanding of “productivity” in the eyes of superiors [12]. Employees are
expected not only to fulfill their contractual duties but also—often informally—to meet spe-
cific “digital metrics.” Surveillance systems can gather data on work hours and efficiency,
location, email or phone communication, frequency of office equipment use, system activity,
and even health status [12,60–63]. Although the official goal of surveillance is “optimiza-
tion,” it often leads to actions aimed at improving metrics that are not always justified, such
as frequent login or report generation [64,65]. “Productivity paranoia” is more common in
remote or hybrid work setups [66,67]. This can create a perception of deteriorating working
conditions, as pressure is applied to unjustifiably increase work intensity beyond what is
agreed upon in the contract. This occurs when routine tasks decrease, while the number
of cognitively demanding activities requiring quick responses, irregular problem-solving,
or analytical work—such as troubleshooting system errors—increases [54,56,60], thereby
naturally raising work intensity. It is essential to note that remote and hybrid workers
frequently need to resolve more problems independently, including technical issues [68].
The group engaged in such work mainly consists of individuals with higher education and
males [69,70].

A significant factor boosting work intensity is the wide range of communication
channels, which forces employees to multitask almost nonstop. Digital messages and
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video conferences become increasingly unseen parts of the workload, raising the speed
and complexity of daily tasks [71,72], especially in remote or hybrid work model [73].
Conversely, trying to disconnect from these channels to concentrate on other work can
cause FOMO—fear of missing out [66]. The perception of deteriorating working conditions
ultimately depends on the relationship between the demands placed on employees and
their capabilities. This phenomenon is explained, among others, by the Job Demands-
Resources Model [74–76], which lays particular emphasis on developing job resources in
the context of ICT, such as technical support, appropriate training, and innovation support.

2.2.2. Increase in Responsibilities Outside the Agreed Working Hours and Contract Terms

The increase in the number of tasks, as described above, might even prevent them
from being completed within the designated timeframe, forcing individuals to work “after
hours.” It could also be a natural result of digitalization, driven by the need to constantly
adapt to rapidly changing conditions [8,29,30]. This leads to a genuine increase in responsi-
bilities, including non-standard tasks [29,60], and the inability to complete them during
regular working hours. The amount of hidden workload and time spent learning how to
use new tools or applications, configuring them, diagnosing and fixing errors indepen-
dently, and adjusting to updates is growing. This affects both individuals working in the
digital environment and production workers [29,54,60]. New, often unpaid, responsibili-
ties appear, frequently unrelated to formal contractual provisions. A side effect of these
shifts is longer working hours [77] and a weakening of the psychological contract, which
underpins informal expectations and obligations shaping employment relationships [78].
When employees see new responsibilities as “system tasks” rather than “contractual tasks,”
their motivation and loyalty decline, as does their regard for the company [79]. At the same
time, they are more likely to take on tasks not formally included in their scope of duties,
but stemming from the logic of digital solutions.

Furthermore, partial or complete algorithmic management shifts responsibility for
planning and executing activities to the employee [33,80]. In such situations, not only do
“hard” technical skills and self-discipline become important, but also aspects related to
critical thinking, responsibility, and personal growth, as demands for new knowledge,
skills, and career-related planning and decision-making abilities increase [29,81]. The
development of these skills extends beyond the established boundaries of working time.
Growing learning requirements can be viewed as constructive challenges for individual
development; however, increased work intensity can reduce work engagement and increase
stress levels [82,83], which may also impact perceptions of working conditions. Flexible
work arrangements and constant access to mobile devices also facilitate the performance of
duties outside scheduled working hours [20].

2.2.3. Failure to Respect the Right to Disconnect from Work

Digitalization allows work anytime, anywhere. On the one hand, this increases flexi-
bility in work hours. On the other hand, it can lead to longer actual working hours. It raises
the likelihood of working outside standard hours and violating the right to disconnect, as
ICT raises expectations from bosses, coworkers, and clients about employees’ availability
beyond the intended schedule [54,84] and the need for flexibility [53]. In these situations,
workers feel pressure to respond immediately to work-related electronic messages (work-
place telepressure; [85]), contributing to the phenomenon of digital overconnectivity [86].
Individuals then experience difficulty in stepping away from digital communication chan-
nels, leading to longer working hours [77] and blurring the boundaries between work and
nonwork time [87]. The emerging phenomenon of techno-invasion may be the cause of
technostress [58,88,89]. Being “always on” may cause discomfort for workers [20,86] and
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negatively affect their mental well-being and job satisfaction [54,90]. Many EU countries
lack enforcement of legal regulations (such as those in the European Parliament’s 2021
resolution and ongoing efforts on a directive), which may lead to a disregard for the right
to disconnect. Among the four countries analysed, Slovakia [91] and Slovenia [92] adopted
regulations guaranteeing the right to disconnect in 2021 and 2023, respectively. The expec-
tation of nearly constant availability, which reduces time for rest and recovery, can be seen
as a deterioration in working conditions.

2.2.4. Erosion of Work–Life Balance

The traditional view that workplace and private space are treated as physically sep-
arate [93] has shifted following the COVID-19 pandemic. At the same time, ongoing
digitalization has increased the flexibility of work schedules and organization, reinforcing
these changes [94]. In an environment saturated with digital technologies, work rhythms
are becoming increasingly unpredictable, and the boundaries between work tasks and
workers’ private time are becoming more blurred [53]. This situation is linked to rising time
pressure and the erosion of boundaries between professional and non-professional spheres,
resulting in a growing work–life imbalance and an increased risk of overload [10,54],
which may induce technostress [88,89,95]. Consequently, such dynamics may significantly
contribute to a perceived deterioration of working conditions. The overlap of time and
space boundaries between work and personal life is widespread among remote or hybrid
workers, causing difficulties in family functioning and making it harder to distinguish
between work and home environments [14,19,77,96]. Working remotely from home further
increases the risk of overwork and disruption to family roles. Additionally, research by
Scheibe et al. [97] among older workers found that they tend to have better self-regulation
and boundary-setting abilities between work and nonwork, which positively affects their
work performance.

De Laat’s [98] research demonstrated the presence of so-called dual devotion, or the
integration of work and nonwork engagement. Remote work and flexible working hours
facilitate this integration, and gender differences play a significant role: males perceive
remote work as an opportunity to be more involved in childcare, while females perceive it as
an opportunity to intensify their professional activities. Similar relationships were observed
by Alfano et al. [99], who indicated that married individuals, women, parents, and those
with higher education face particular difficulties in maintaining work–life balance, which
may be due to the nature of their responsibilities, which are intellectually demanding and
extend beyond the work environment. Due to the identified threats, the literature [87,100]
emphasizes the need to monitor implemented flexible working time models and ensure
they prioritize long-term improvements in person well-being.

2.2.5. Work and Availability Despite Illness

Digitalization has a significant impact on the scale and nature of presenteeism—a
phenomenon in which individuals are physically present at work despite being ill, in
poor health, or with a reduced ability to perform their duties effectively [101,102]. By
increasing connectivity pressure, digitalization fosters conditions conducive to concealing
presenteeism, defined as working online from home despite health issues. It shortens
recovery and convalescence periods. Research indicates that, in hybrid or remote work
environments, working while ill is becoming nearly standard, reinforcing presenteeism as
an accepted practice [103,104]. Nowrouzi-Kia et al. [77] observed that women and younger
employees in remote work environments are more likely to report availability despite
illness, confirming demographic-based structural differences.
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For individuals, presenteeism poses a threat, leading to a deterioration in their physical
and mental health [102,105–107]. This can directly translate into perceived deterioration in
working conditions. For organizations, the phenomenon can have negative consequences,
including decreased work productivity and an increased risk of errors when employees
perform their duties during periods of incapacity for work [102].

2.2.6. Limiting the Ability of Employees to Report Objections to Working Conditions to
Their Employer

Under labor law, every employee has the right to express opinions and submit
comments about their employment conditions [47]. With digitalization, exercising this
right—whether through trade unions or other employee organizations—becomes more
difficult [108]. Conducting collective bargaining on behalf of employees is also challeng-
ing [12,109]. The leading cause of this issue is the reduced direct contact between workers
and between employees and employers, driven by the rise of algorithmic management,
work in distributed teams, and the increasing popularity of on-demand labor models,
as well as information asymmetry—employees often lack access to digitized data that
influences their work and evaluations. This situation weakens their ability to organize and
defend their interests [110], even in cases of job loss [63,109]. The risk of unfair assessments
grows with algorithmic bias, which employees are frequently unaware of [12,109]. This
contributes to a deterioration of working conditions that may remain unperceived, yet some
aspects of algorithmic management render such changes perceptible. For instance, Jago
et al. [79] argued that such management is viewed as less relational and more impersonal
than the traditional approach. Therefore, it can be assumed that reporting concerns infor-
mally can also be complex. Limiting direct contact and dialogue makes it less accessible to
communicate concerns and receive feedback than in traditional management. Although
formally employed individuals have the right to raise concerns about working condi-
tions, including negative changes caused by digitalization and the violations discussed
above, paradoxically, the development of digital tools and automation of decision-making
processes may, in practice, hinder effective communication with the employer or, less
frequently, the customer.

2.2.7. Research Questions

The literature review supports the research question introduced earlier (GRQ), offering
a detailed analysis of the extent and phenomena associated with the possible hidden
deterioration of working conditions as digitalization progresses. This is further clarified in
the following questions, each of which is examined within the context of the digitalization
process and its perceived effects over the two years preceding the survey date.

RQ1: Have workers encountered phenomena that might suggest a hidden deterioration in
working conditions?

RQ1a: How do respondents generally assess changes in working conditions?
RQ1b: What respondent characteristics influence the overall assessment of changes in

working conditions?

RQ2:Which variables indicating the hidden deterioration of working conditions are most
important for assessing the phenomenon?

RQ3:Which worker groups most frequently experienced a hidden deterioration in work-
ing conditions?

For the sake of clarity, the identification by respondents of phenomena indicative
of potential deterioration is hereinafter equated with a confirmed deterioration of work-
ing conditions.
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3. Materials and Methods
3.1. Data Collection

Data addressing the research questions were gathered through an original online
survey designed by the authors. The tool is entirely original, though inspired by the
literature review (including Eurofound and EAPN approaches), as described in the relevant
section and further elaborated as appropriate. The questionnaire also included a question
about the consistency of employment income. However, because only a small percentage
of respondents in individual countries reported this issue, it was ultimately excluded
from the current work. The study covered the working population aged 18–69 in four
Central European countries, Czechia, Poland, Slovakia, and Slovenia, using representative
samples based on gender and age (a total of 2052 respondents). This strengthened the
conclusions and allowed for identifying patterns by comparing results across countries
with similar histories of economic transformation and EU integration, yet differing levels of
digitalization. The study was commissioned by an international research firm with access
to relevant research panels in each country, ensuring high-quality data were collected.
Respondents completed the survey in the official language of their respective countries.
The data collection took place between 29 November and 10 December 2024. The response
rate of completed questionnaires ranged from 8.1% to 11.9% across the different countries.
Table 1 presents the structure of respondents.

Table 1. Distribution of respondents with respect to demographic and job-related factors.

Factor
Percentage of Respondents

Czechia Poland Slovakia Slovenia

Gender
Male 55.8 53.8 53.1 55.2

Female 44.2 46.2 46.9 44.8

Age

18–24 6.6 5.8 4.5 6.6
25–34 18.5 22.6 21.9 20.7
35–44 25.1 29.6 28.5 27.6
45–54 29.0 25.0 26.8 27.0
55–69 20.8 17.1 18.4 18.1

Education
Higher 31.1 47.8 39.1 26.8

Post-secondary or secondary 56.4 44.6 57.8 46.1
At most vocational 12.5 7.5 3.1 27.0

Job tenure
Up to 5 and (5, 10] 20.3 14.3 20.7 15.6

Up to 5 and over 10 18.3 19.0 18.4 16.0
(5, 10] and over 10 61.4 66.7 60.9 68.3

Ownership structure
Private sector 61.0 72.4 60.4 60.0
Public sector 29.2 21.4 30.3 30.7

Other 7.1 4.4 6.1 7.7

Type of work
Mental 44.8 54.6 49.4 47.3
Manual 35.3 34.7 33.2 33.2

Difficult to classify 19.9 10.7 17.4 19.5
Source: Authors’ analysis.

The sample was representative of the working population in each country regarding
gender and age, while other characteristics reflect the structure of the panel responses.

3.2. Data Analysis and WCDI Construction

To provide a comprehensive assessment of the extent of phenomena describing unde-
sirable changes in working conditions (RQ1a), an aggregated variable was created. Based
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on respondents’ answers, each expressed on a 5-point Likert scale (ranging from 1—“I
strongly disagree” to 5—“I strongly agree”), an index measuring attitudes toward changes
in working conditions due to digitalization (WCDI) was developed. WCDI values were
calculated by averaging respondents’ answers to questions about working conditions over
the past two years (for wording of the questions, see Table A1). Thus, this index reflects each
respondent’s average opinion on this topic (RQ1a). This variable functions as a destimulant,
as higher WCDI scores indicate that respondents agree with statements describing a relative
deterioration in working conditions. Conversely, lower scores suggest disagreement with
these statements. The creation of this variable was supported by the reliability analysis,
which showed that respondents perceived all eight statements (Table A1) as addressing the
same aspect of the study (Cronbach’s alpha = 0.883).

Further analysis aimed at addressing the research questions proceeded in the follow-
ing steps:

1. The deterioration of working conditions, expressed by the WCDI, was assessed.

• The distributions of responses and WCDI values were compared to determine
how respondents perceived the impact of digitalization on working condi-
tions (RQ1a).

• The Kruskal–Wallis test [111,112] was used to examine whether significant differ-
ences in the evaluation of working conditions existed between respondents from
different countries. When significant differences were found (p < 0.05), a supple-
mentary post hoc analysis, using the Bonferroni test [113–115], was conducted to
identify pairs of countries that differed in their assessment of the deterioration of
working conditions.

• The Kruskal–Wallis test and the Mann–Whitney test [116] (for variables with
two categories) were also applied to verify whether the assessment of working
conditions measured by the WCDI depended on respondents’ demographic and
work-related characteristics. The following variables were included: gender, age,
education, job tenure, ownership structure, type of work, increase in total work
hours, increase in work engagement, and remote and hybrid work experience.
As previously, in the case of significant results, a post hoc analysis using the
Bonferroni test was performed (RQ1b).

2. Factor analysis was applied to identify, based on the obtained factor loadings, most
critical factors affecting the perceived deterioration of working conditions (RQ2).

3. Additional variables, reflecting the deterioration of working conditions, were ana-
lyzed. These included the presence of changes in work intensity, the ability to perform
duties within projected working hours, the actual respect for the right to disconnect
from work, and the real availability to supervisors, colleagues, or clients despite
being ill.

• The Kruskal–Wallis test was used to examine which demographic and work-
related characteristics of respondents significantly affected these variables. Fur-
thermore, the results were supplemented with a post hoc analysis using the
Bonferroni test. This made it possible to identify groups particularly vulnerable
to the deterioration of working conditions (RQ3).

The Kruskal–Wallis test is the nonparametric equivalent of analysis of variance. Al-
though this test compares differences in means (or ranks) across groups, its null hypothesis
can be reformulated to interpret the results as the influence (or lack of influence) of quali-
tative variables on the dependent variable. Nonparametric tests were necessary because
the assumptions for a parametric ANOVA were not met. Specifically, the WCDI was not
normally distributed across groups defined by the categories of the studied factors, and
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the variables included in the WCDI were measured on ordinal scales. The design of the
test and the applicability of this nonparametric method across various cases enabled us
to draw logical, consistent conclusions for different types of variables, thereby ensuring
methodological consistency throughout the article.

All calculations and statistical analyses were conducted using IBM SPSS Statistics
version 29 (IBM Corp., Armonk, NY, USA).

4. Results
4.1. Overall Assessment of the Change in Working Conditions

To assess changes in perceived working conditions among workers, survey questions
were used to capture respondents’ opinions on this topic (Table A1). The data confirmed
the existence of phenomena indicating a deterioration in working conditions (Table A1)
over the past two years across all surveyed countries (RQ1). The response percentages
varied by issue and country. In most cases, at least one-third of respondents were affected,
except for anxiety related to the introduction of digital innovations at work, which was
lower at 22–25%.

The basic WCDI statistics are similar across three of the four surveyed countries.
Poland, however, stands out with clearly lower mean and median values (Table 2, Figure 1).
In Czechia, Slovakia, and Slovenia, at least half of the respondents rated the change in
working standards as neutral or higher (scoring at least three on a 1 to 5 scale). In Poland,
the median is slightly lower at 2.75, indicating that at least half of the respondents did not
confirm a deterioration in working conditions over the past two years (RQ1a). It is also
notable that the skewness coefficient points to a slight negative (left) skew in the distribution
of Slovenian responses, whereas responses from Czechs and Slovaks are nearly symmetrical.
In Poland, this asymmetry is weak but positive (right-skewed), suggesting a tendency not
to report deterioration in working conditions (since the WCDI is a destimulant) (Table 2).
Additionally, similar variability in WCDI values was observed across all countries, with
the coefficient of variation ranging from 32.4% (in Slovakia) to 35.5% (in Poland).

Table 2. Basic statistics for the WCDI in each surveyed country.

Statistics Czechia Poland Slovakia Slovenia

Mean 2.87 2.71 2.95 2.97
Median 3.00 2.75 3.00 3.00

Coefficient of variation 32.8 35.5 32.4 32.5
Coefficient of skewness −0.02 0.10 −0.03 −0.10

Source: Authors’ analysis.

The observed differences in Polish respondents’ assessment of working conditions
were confirmed using the Kruskal–Wallis test. The result

KW(3) = 23.4; p < 0.001, (1)

indicates that the null hypothesis, which states that the WCDI distribution is the same across
all studied countries, should be rejected. Furthermore, post hoc analysis shows significant
differences between Poland and Slovakia, as well as between Poland and Slovenia. The
p-value for the comparison between Poland and Czechia is also borderline statistically
significant (Table 3).
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Table 3. Post hoc analysis results—comparison among respondent groups from surveyed countries.

Pairwise
Comparisons

Standardized
Test Statistic p-Value Pairwise

Comparisons
Standardized
Test Statistic p-Value

Poland–Czechia 2.59 0.057 Czechia–Slovenia −1.44 0.898
Poland–Slovakia −4.02 <0.001 Czechia–Slovenia −1.77 0.464
Poland–Slovenia −4.35 <0.001 Slovakia–Slovenia −0.32 1.000

Source: Authors’ analysis.

The results show that, among respondents from the surveyed countries, Poles were no-
tably less likely to confirm a deterioration in working conditions due to digitalization over
the past two years (for an explanation of the term used here, see Section 2.2.7). Additionally,
analysis of the WCDI components reveals that in Poland, respondents were significantly
less likely to report being expected to be available despite illness and outside projected
working hours. A minor concern was the disproportionate increase in responsibilities
compared to pay.

The next step was to determine which respondent characteristics—demographic
or work-related—significantly influenced the WCDI, reflecting opinions on changes in
working conditions (RQ1b). The Kruskal–Wallis test showed that gender and education
did not significantly affect the assessment of working conditions in any of the analyzed
countries (p > 0.05; Table 4). In contrast, age was statistically significant in Czechia, Poland,
and Slovakia (p < 0.05; Table 4). However, the specific age groups varied across countries:
in Czechia, differences were observed between 18–24 and 35–44, as well as 18–24 and 55–69;
in Poland, between 25–34 and 55–69; and in Slovakia, between 18–24 and 45–69. In Slovenia,
no such relationship was evident. Therefore, the influence of age on the assessment of
changes in working conditions does not show a consistent pattern and appears to be driven
by country-specific factors, rendering this relationship unclear and challenging to interpret.

Further analyses examined whether the WCDI value depended on work type and
ownership sector. Ownership structure had no significant impact in any country (Table 4).
Type of work (white-collar, manual, difficult to classify) was generally insignificant. The
only exception was Czechia, where manual workers differed significantly from other
groups. These respondents more frequently agreed with statements indicating deterioration
in working conditions due to digitalization.
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Table 4. Kruskal–Wallis test results—examining the influence of selected factors on WCDI.

Factor

Czechia Poland Slovakia Slovenia

Test
Statistic p-Value Test

Statistic p-Value Test
Statistic p-Value Test

Statistic p-Value

Gender 0.08 0.772 3.55 0.060 2.05 0.153 2.33 0.127
Age 18.19 0.001 12.75 0.013 14.78 0.005 7.47 0.113

Education 6.47 0.167 3.12 0.538 3.26 0.515 1.75 0.781
Job tenure 15.46 <0.001 17.03 <0.001 7.05 0.030 7.33 0.026

Ownership structure 5.62 0.060 1.96 0.376 5.22 0.073 0.55 0.759
Type of work 18.97 <0.001 0.87 0.648 0.45 0.797 1.46 0.482

Note: Bold values indicate statistically significant differences at the p < 0.05 level. Source: Authors’ computation.

The study found that seniority has the strongest and most significant impact on the
WCDI value in all four countries. Post hoc analysis revealed the following:

• In Czechia, Slovakia, and Slovenia, respondents with more than 10 years of experience
were significantly less likely to report deterioration than those with less than 5 years
of experience.

• In Poland, respondents with more than 10 years of experience differed significantly
from both shorter-tenure groups, with the latter more frequently confirming a deterio-
ration in working conditions (Table 5).

Table 5. Post hoc analysis results–comparing groups of respondents with different job tenure.

Comparing Groups
with Job Tenure

[Years]:

Czechia Poland Slovakia Slovenia

Test
Statistic p-Value Test

Statistic p-Value Test
Statistic p-Value Test

Statistic p-Value

Up to 5 and (5, 10] 1.97 0.148 1.03 0.907 0.62 1.000 1.17 0.793
Up to 5 and over 10 3.91 <0.001 3.62 0.001 2.45 0.043 2.61 0.027
(5, 10] and over 10 1.38 0.504 2.67 0.023 1.59 0.334 1.21 0.685

Note: Bold values indicate statistically significant differences at the p < 0.05 level. Source: Authors’ computation.

This pattern suggests a possible link between seniority and age (or generational cohort:
Baby Boomers, Generation X, Generation Y, Generation Z). To examine this relationship, the
Spearman’s rank correlation coefficient [117] was calculated, yielding values between 0.48
and 0.67 across countries. Although statistically significant, these values indicate only a
moderate association. Overall, the findings suggest that job tenure significantly influences
the assessment of changes in working conditions, and this effect cannot be explained solely
by respondents’ age or generational affiliation.

We also examined whether changes in total work hours and work engagement affected
the WCDI score. The results indicate that these factors are were statistically significant
(Table 6). In all countries, respondents who reported working longer hours or being more
engaged were more likely to agree with statements indicating a deterioration in working
conditions due to digitalization, which is consistent with expectations.

We further analyzed whether changes in employment type or work organization influ-
enced the WCDI. Individuals who experienced remote or hybrid work were significantly
more likely to report a deterioration in working conditions (Table 6). This suggests that
a shift toward more flexible work arrangements is associated with a decline in perceived
working conditions.
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Table 6. Kruskal–Wallis test results 1—analysis of how selected changes affect WCDI.

Factor

Czechia Poland Slovakia Slovenia

Test
Statistic

Test
Statistic

Test
Statistic

Test
Statistic

increase in total work hours 38.91 54.11 27.78 57.51
increase in work engagement 22.69 18.08 21.73 11.82

remote work experience 38.64 39.68 11.61 11.94
hybrid work experience 32.98 33.34 14.87 14.94

1 For all values of the Kruskal–Wallis test, p-value < 0.001. Source: Authors’ computation.

It is also important to note that respondents who did not change their work organiza-
tion were predominantly employees with more than 10 years of tenure (as confirmed by
the distribution of responses and the Mann–Whitney test). As shown earlier, this group
was less likely to report a deterioration in working conditions.

It is worth noting that the level of remote or hybrid work across individual countries
was significant and similar, with percentages ranging from 41% in Slovenia to 46% in
Czechia, and hybrid work ranging from 39% in Slovenia to 43% in Slovakia.

4.2. Key Findings—RQ2

The next stage of the analysis focused on identifying partial conclusions resulting from
the examined relationships, as manifested in individual countries. Based on the results
of exploratory factor analysis, statements that contributed to the hidden deterioration of
working conditions (previously included in the WCDI) were identified. These were the
statements most frequently mentioned by respondents, including work–life imbalance,
interpenetration of work and non-work life, expected availability despite illness and out-
side scheduled working hours, and performing duties beyond the terms of the contract
(Table A2). The current findings are synthetically illustrated in Figure 2.

Additionally, Kruskal–Wallis tests and post hoc analyses were performed for these
individual statements (Table A3). Significant differences were observed between groups
in terms of socio-demographic characteristics and total job tenure. Attention was directed
toward those findings that occurred in at least three countries:

• The expectation of being available for work despite illness was significantly more
common among individuals with up to 5 years of service in Poland, Slovakia, and
Slovenia, compared to those with longer tenure. In contrast, in Czechia, Poland,
and Slovenia, it was significantly more frequently reported by younger respondents
(Czechia, Poland: aged 18–24; Slovakia: aged 25–34) compared to the oldest age group,
55–69 years.

• The expectation of availability outside scheduled working hours was reported more
frequently by males in Poland and Slovenia than by females.

• The feeling of imbalance between work and nonwork life was reported more frequently
by younger age groups in Poland, Slovakia, and Slovenia compared to the oldest group
(55–69). In Poland, this concerned the 25–34 age group; in Slovakia, the 18–24 group;
and in Slovenia, both the 18–24 and 25–34 groups. Additionally, in Poland and
Slovakia, the same groups reported the interpenetration of work and nonwork life.
At the same time, this issue was reported significantly more often by those with up
to 5 years of employment compared to those with over 10 years (in Czechia and
Slovakia) and the entire remaining population in Slovenia. In Poland, this problem
was more frequently reported by the group with up to 10 years of service compared to
other groups.
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• Perceived limitations in expressing concerns about working conditions were reported
more frequently by younger age groups than by the oldest groups in Poland and
Slovakia, as well as the entire population aged 35 and older in Czechia.

• Fear related to the introduction of digital innovations was reported significantly more
often by workers with shorter work tenure (up to 5 years in Czechia, Poland, and
Slovenia; from 5 to 10 years in Slovakia), although it is worth noting that the overall
scale of this problem was not substantial.
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The above partial conclusions present a specific version of the earlier general conclu-
sion about the crucial role of cumulative tenure in recognizing deterioration in working
conditions during digitalization. However, they also more precisely identify the groups
reporting worsening conditions. This prompts the question of what causes this situation.

4.3. Key Findings—RQ3

Because of the deteriorating working conditions diagnosed over the past two years,
an effort was made to identify the causes of this phenomenon by analyzing responses to
additional questions that verified: the presence of changes in work intensity (measured
by the change in the number of responsibilities per unit of time), the ability to perform
duties within projected working hours (i.e., during the workday), the actual respect for the
right to disconnect from work, and the real availability to supervisors, colleagues, or clients
despite being ill (Table 7). An effort was also made to identify groups that were relatively
more vulnerable to these negative phenomena. For this purpose, the Kruskal–Wallis test
and post hoc analysis were used again (Table A4, Appendix A). Patterns that appeared in
at least three countries, and sometimes in two, were considered noteworthy (last column of
Table 7).
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Table 7. Responses confirming the deterioration of working conditions over the past two years (%)
and the main patterns.

Issue Assessment
Percentage of Responses

Indicated Patterns
CZ PL SK SI

The number of
responsibilities per unit of

work time

Increased considerably 10 9 14 10 In Poland and Slovakia, it affects more workers
with higher education than those with secondary

or post-secondary education.Increased moderately 33 37 35 40

The relationship between
professional duties and
scheduled work hours

I sometimes had to perform
duties outside of the

scheduled work hours
45 38 45 32

In all countries, this concerns workers who
performed remote and/or hybrid work; more

often, these are individuals with higher
education than secondary and post-secondary
education in Czechia and Slovakia, or at most

vocational education in Slovenia; in Poland and
Czechia, this is declared more often by men than

by women.

I usually had to perform
some of my duties outside

of my scheduled
work hours

11 9 9 12

Respect for the right
to disconnect

Mostly yes (sometimes I
was expected to perform
work activities outside of

work hours)

39 40 47 41

–

Rarely (I was expected to be
constantly available

and accessible)
13 14 11 16

Accessibility
despite illness

Many times (this is
the norm) 14 9 13 16 In all countries, this concerns individuals who

have experienced remote and/or hybrid work.Sometimes 29 30 37 32

Source: Authors’ research.

The data in Table 7 depict a picture of the working population where a substantial
percentage, ranging from 43% in Czechia to 50% in Slovenia, experienced at least a moderate
increase in work intensity. Additionally, the percentage of workers required to perform
duties outside their projected work hours ranged from 44% in Slovenia to 56% in Czechia.
Approximately 10% of respondents were expected to be constantly available to perform
their duties, and around 40% (with the highest rate being 47% in Slovakia) occasionally
experienced violations of their right to disconnect from work. Some respondents also
reported an obligation to be available despite illness—this applied to 9% of workers
in Poland and 16% in Slovenia. In contrast, approximately one-third of respondents
(the highest being 37% in Slovakia) sometimes faced this obligation. This highlights the
deterioration of working conditions over the past two years, underscoring the seriousness
of the issue. The identified patterns help focus attention on specific worker groups.

5. Discussion
5.1. Interpretation of Research Questions

Our research revealed the presence of a hidden deterioration in working conditions
(RQ1) across the surveyed countries, with workers in Poland significantly less likely to
report it (RQ1a). One likely factor explaining why the perception of deterioration in work-
ing conditions, as expressed by the WCDI, is weaker in Poland than in other countries
is Poland’s lower level of digitalization. Various data sources on this issue indicate that
Poland ranks below Czechia, Slovakia, and Slovenia [38,39]. The Digital Economy and Soci-
ety Index (DESI) was 53.4 in Slovenia, 49.1 in Czechia, 43.4 in Slovakia, and 40.5 in Poland.
These countries ranked 11th, 19th, 23rd, and 24th in the EU-27, respectively [38]. The lower
level of digitalization in Poland may have acted as a buffer. Olschewski et al. [118] demon-
strated that as the complexity of a phenomenon increases, the accuracy of perception and
situational assessment decreases. Therefore, it can be assumed that greater digitalization
advancement may contribute to a more negative assessment of the phenomenon, including
a sense of deteriorating working conditions when the complexity of the processes involved
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exceeds the optimal cognitive capacity of workers. This is also confirmed by research
findings reporting overload and decreased job satisfaction resulting from digitalization
(e.g., [20,54,86,90,102,107]). Furthermore, psychological adaptation is even more difficult if
the digital transformation was rapid. Research findings indicate that resistance to digital
change is more pronounced in environments characterized by rapid transformation [28].
Regarding the economic, legal, and cultural conditions of the results, it is worth noting that
during the study period (2024), the unemployment rate was low in all countries: Czechia
2.6%, Poland 2.9%, Slovakia 5.3%, and Slovenia 3.7% [119], which similarly affected em-
ployees’ bargaining position and their likelihood of changing jobs if conditions became
unsatisfactory. Since these countries joined the EU at the same time, they were also obliged
to implement similar changes to labour law. However, Poland was the only country among
the surveyed to retain the 1974 amended Labour Code, which addressed modern needs;
the remaining countries adopted new equivalents (Slovakia in 2001, Czechia in 2006, Slove-
nia in 2013), which may be a premise for the stronger protective function of labour law
in Poland. National cultural values, as defined by Hofstede [120], may have influenced
respondents, particularly regarding masculinity vs. uncertainty avoidance. For example,
Poland is characterized by the highest uncertainty avoidance index among the studied
countries and a parallel high masculinity index, indicating a strong desire to satisfy the need
for security and recognition [120]. For this reason, the perception of hidden deterioration
of working conditions may be weaker, as employees strive for stable employment and
fulfilling work outcomes.

In our study, employees with longer tenure were significantly less likely to report
deterioration in working conditions (RQ1b). The literature suggests several factors that
help explain this relationship. Research conducted in Italy revealed, among other things,
that greater seniority is associated with relatively lower professional commitment and
greater perseverance in coping with workplace difficulties and problems resulting from
experience [121]. This suggests that employees with longer tenure may be more likely to
limit their availability to employers and maintain a better work–life balance [97], while also
adapting more easily to technological changes. Other studies [122] have shown that job
seniority is positively correlated with perceived job satisfaction, which may also influence
employees’ assessments of changes in working conditions. Filipkowski and Derbis [122]
further suggested that employees with less experience typically feel more pressured by a
new work environment. They also need to acquire new skills and competencies and learn
from mistakes, which more experienced employees do not have to do. Longer-tenured
employees, confident in their competencies, may also feel more secure when searching for a
new job. Therefore, they experience less workplace pressure, leading to higher expectations
regarding respect for established working conditions, such as the right to disconnect from
work during sick leave. Raab [123] explained that older employees (usually with longer
tenure) have a greater ability to moderate demands, meaning they can balance their growth
with skill development, recognition, and support during difficult times. They also typically
have greater autonomy at work, better access to feedback, and their job content allows them
to utilize their existing human capital. As a result, they may be more resilient to stressors,
such as time pressure and organizational changes related to digitalization. Research on the
influence of occupational stress on the intention to leave work has shown that this factor
exerts a stronger influence among employees with greater seniority [124], indicating that
this group may react more strongly to negative stimuli. Consequently, supervisors may
avoid such situations and be more willing to make concessions.

The literature also indicates that remote and hybrid work can exacerbate working
conditions (RQ1b, RQ3). The perceived decline in working conditions among remote
workers may be attributed to the expectation of always being available [84], which they
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perceive as a form of pressure [85]. This can lead to overwork [96] and greater dissatisfaction
and discomfort [86]. While remote and hybrid work often provides employees with
flexibility in organizing their work time, it can also lead to irregular and unpredictable work
hours. Autonomy over choosing and scheduling work hours may be used differently by
individuals based on their gender. Studies by Hofäcker and König [125] and Steidelmüller
et al. [107] suggested that women tend to use control over their work hours to balance work
and life, whereas men tend to use it to boost work engagement. These differing preferences,
linked to deeply rooted social roles [99,126], may explain why men and those with higher
education are more likely to take on responsibilities outside of their regular work hours.

Working remotely from home contributes to the growing phenomenon of working
despite illness [104]. Staying and working from home involves less physical effort (no
need to commute to work) for employees and reduces the risk of spreading the virus
to others. Therefore, even when feeling unwell or ill, they are willing to fulfill their
professional duties. This behavior may be caused by difficulty in disconnecting from
work [77,104], the expectation of always being on [84], or perceived telepressure [85].
According to Steidelmüller et al. [106], some employees prefer working from home despite
illness because they can adjust their work to their health condition rather than taking sick
leave. This behavior is more common among men than women. However, in the long term,
working despite illness can have a negative impact on an employee’s health and contribute
to a sense of deterioration in working conditions. As Güler [127] pointed out, the process
of digitalization fosters the further development of flexible work arrangements, and their
use leads to a weakening of traditional norms, thereby promoting the spread of precarious
working conditions.

5.2. Limitations and Directions for Future Research

As with any empirical research, this study is not without its limitations. The data
were obtained from an online panel study; therefore, computer and internet users were
overrepresented.

While this potential bias seems less significant in the age of widespread digitalization,
it can be assumed that the respondents might have been more exposed to the negative
effects of digitalization—such as the violation of the right to disconnect—than the general
working population. Additionally, the sample may exhibit an underrepresentation of
individuals with lower educational attainment due to their less frequent computer usage.

Due to the nature of the study, the data largely reflect respondents’ self-reported and
subjective assessments. Therefore, the findings should be treated with caution, as emotions
or temporary circumstances—including incidents or impulses affecting perceptions at a
given moment—may have influenced the responses, even though the questions concerned
changes in working conditions over the past two years. Replicating this study across the
same countries in the future could help mitigate this limitation.

Since the study’s goal was to target the working population at the national level,
it was not possible to obtain representative samples at the industry, company type, or
position level. In the future, similar studies could also be conducted at the microeconomic
level and within multinational companies to capture potential variations across diverse
business environments. However, each would be fundamentally different in nature and
not comparable to the one described in this article. To better verify the research conclusions,
it would be beneficial to conduct the study in other countries and across a broader range of
manifestations of deteriorating working conditions. Given the low trade union density in
all the studied countries, a clear deterioration in the area of raising objections may have
remained undetected. Nevertheless, one might expect that in countries with a higher union
membership, such infringements would be more acutely felt by the workforce.
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Due to the unreliability of some data, we were unable to fully confirm the impact of
non-standard employment arrangements (such as part-time work, civil law contracts, or
self-employment) on worsening working conditions. In our view, this type of research is
worth pursuing in the future, especially given the growing prevalence of non-standard
employment arrangements and their perceived attractiveness.

6. Conclusions
In line with the purpose of our article, we aimed to assess the perceived deterioration

of working conditions and their sources over the past two years preceding the survey
date, which we attribute to ongoing digitalization. We found that respondents from four
countries reported incidents perceived as a hidden deterioration of working conditions.
A significant and diverse portion of the surveyed population reported this, though it did
not exceed half. We observed a relatively slight decline in working conditions, as measured
by the WCDI, in Poland, which we attribute, among other factors, to lower levels of digital
advancement and a slower pace of technological change, and institutional factors, including
cultural determinants.

Crucial conclusions emerge from the detailed analysis, in which we found that the
average deterioration in working conditions, as measured by the WCDI, in the countries
studied had the following characteristics:

• It significantly less often involved individuals with relatively longer work tenure,
especially over 10 years. This is linked to their stronger position in the workplace
and greater resilience to stressful situations; furthermore, long tenure may serve as a
confirmation of job satisfaction and favorable working conditions.

• It significantly more often involved individuals working remotely or in a hybrid model.
This may be due to expectations of increased availability, the extension of working
hours, and the tendency to presenteeism; furthermore, these work models facilitate
the blurring of boundaries between professional and personal life.

An in-depth study of the sources of hidden deterioration of working conditions
revealed that it most often manifested itself (conclusions confirmed in at least three coun-
tries) through

• The expectation of availability, despite illness, mainly applied to young workers (up
to 35 years of age) and/or those working remotely or in a hybrid model;

• Work–life imbalance, which was also reported mainly by young workers;
• An increase in work intensity and working outside the agreed-upon hours, which

individuals with higher education more often reported.

Thus, a cumulative effect of latent deterioration in working conditions can be observed
within specific groups of workers. Digitalization may generate new forms of inequality,
based not on a lack of digital skills, but on excessive engagement with the digital work
environment. Conversely, work tenure may serve as a protective factor against the negative
impacts of digital transformation. The above conclusions highlight the need to focus
attention, both within various organizations and in public policy, on previously overlooked
threats facing young workers with short tenure, those working remotely or in hybrid setups,
often those with higher education, and likely also men—groups that typically adopt new
technologies more readily and hold a strong bargaining position in the labor market. These
groups are potentially most vulnerable to the hidden deterioration of working conditions,
which challenges the traditional view of vulnerability in the labor market.

The formulated conclusions also signal the need for further research into the manifesta-
tions of latent deterioration in working conditions, the groups vulnerable to these changes,
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and the possibilities for intervention in the face of new dimensions of digitalization, such
as the advancement of artificial intelligence.
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Appendix A

Table A1. Respondents who agreed with statements describing the deterioration of working condi-
tions over the past two years (total responses: I strongly agree and I rather agree; %).

Statements Related to Working Conditions–Items (Components) of
the Scale

Percentage Agreeing with the
Statement

CZ PL SK SI

V1. The number of my duties increased disproportionately to my
salary level 46 38 52 47

V2. I was required to perform duties beyond the terms of the contract
without additional compensation, due to unclear arrangements or failure

to adhere to contractual terms
35 29 44 40

V3. I was expected to be available outside of the projected working hours 42 32 46 44
V4. I was expected to be available (to my employer, colleagues, clients)

despite my illness 34 27 36 38
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Table A1. Cont.

Statements Related to Working Conditions–Items (Components) of
the Scale

Percentage Agreeing with the
Statement

CZ PL SK SI

V5. I experienced an imbalance between my professional and
non-professional/personal life (work–life imbalance) 39 33 40 43

V6. My professional life overlapped with my non-professional/personal
life (it isn’t easy to separate them due to the specific nature of work) 39 29 37 33

V7. I was anxious about the introduction of digital
innovations/computerization/and informatization in the workplace 24 25 22 22

V8. I had no opportunity to raise my concerns with the employer/client
regarding working conditions (e.g., through trade unions or other

employee organizations)
31 29 38 35

Source: Authors’ research.

Table A2. Factor loading matrix from the factor analysis conducted for each country studied; the
results show the rankings of variables, ordered by their strength of impact on the factor representing
the hidden deterioration of working conditions amid digitalization.

Czechia Poland Slovakia Slovenia

Variables Factor
Loadings Variables Factor

Loadings Variables Factor
Loadings Variables Factor

Loadings

V4. I was expected to be available
despite my illness 0.782 V6 0.830 V5 0.820 V4 0.833

V2. I was required to perform duties
beyond the terms of the contract

without additional compensation, due
to unclear arrangements or failure to

adhere to contractual terms

0.778 V5 0.828 V6 0.789 V5 0.807

V6. My professional life overlapped
with my non-professional/personal life 0.772 V4 0.793 V3 0.761 V3 0.805

V5. I experienced an imbalance
between my professional and
non-professional/personal life

0.763 V2 0.792 V2 0.757 V6 0.779

V8. I had no opportunity to raise my
concerns with the employer/client

regarding working conditions
0.729 V8 0.767 V4 0.750 V8 0.744

V3. I was expected to be available
outside of the projected working hours 0.702 V3 0.762 V8 0.735 V2 0.731

V1. The number of my duties increased
disproportionately to my salary level 0.635 V7 0.728 V1 0.651 V7 0.633

V7. I was anxious about the
introduction of digital

innovations/computerization/and
informatization in the workplace

0.610 V1 0.653 V7 0.588 V1 0.575

Source: Authors’ computation.
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Table A3. Kruskal–Wallis test results—identification of demographic and work-related factors that
significantly influence WCDI components.

Czechia Poland Slovakia Slovenia

Test
Statistic p-Value Test

Statistic p-Value Test
Statistic p-Value Test

Statistic p-Value

V1. The number of my duties increased disproportionately to my salary level
Gender 2.22 0.136 0.17 0.677 0.20 0.653 0.10 0.758

Age 8.85 0.065 3.14 0.536 10.88 0.028 8.45 0.076
Education 6.43 0.040 0.51 0.775 1.94 0.379 2.19 0.334
Job tenure 9.34 0.009 2.05 0.359 2.56 0.278 0.97 0.615

V2. I was required to perform duties beyond the terms of the contract without additional compensation,
due to unclear arrangements or failure to adhere to contractual terms

Gender 0.93 0.336 2.41 0.120 0.15 0.703 0.23 0.635
Age 6.93 0.140 6.34 0.175 10.07 0.039 6.18 0.186

Education 0.40 0.820 0.39 0.822 5.01 0.082 2.56 0.279
Job tenure 7.81 0.020 8.07 0.018 0.28 0.870 0.39 0.823

V3. I was expected to be available outside of the projected working hours
Gender 2.35 0.126 8.71 0.003 0.01 0.956 5.56 0.018

Age 8.74 0.068 4.03 0.402 5.78 0.216 1.66 0.799
Education 2.60 0.272 1.19 0.553 6.41 0.040 1.20 0.548
Job tenure 1.94 0.378 6.28 0.043 1.74 0.419 0.49 0.488

V4. I was expected to be available despite my illness
Gender 0.06 0.808 0.60 0.439 5.78 0.016 3.83 0.050

Age 13.37 0.010 14.69 0.005 13.105 0.011 7.77 0.100
Education 2.42 0.298 2.07 0.356 1.72 0.422 0.04 0.981
Job tenure 6.80 0.033 13.40 0.001 10.45 0.005 8.13 0.017

V5. I experienced an imbalance between my professional and non-professional/personal life
Gender 0.53 0.465 2.01 0.156 1.70 0.192 0.10 0.752

Age 9.49 0.050 16.58 0.002 13.55 0.009 14.29 0.006
Education 5.33 0.070 4.36 0.113 4.97 0.083 0.34 0.844
Job tenure 6.59 0.037 14.15 0.001 5.60 0.061 11.92 0.003

V6. My professional life overlapped with my non-professional/personal life
Gender 0.03 0.863 2.25 0.134 1.21 0.271 6.38 0.012

Age 8.58 0.073 9.11 0.005 14.06 0.007 6.78 0.148
Education 4.53 0.104 2.85 0.241 4.87 0.088 0.33 0.847
Job tenure 10.43 0.005 18.38 0.000 6.37 0.041 12.00 0.002

V7. I was anxious about the introduction of digital innovations/computerization/and informatization
in the workplace

Gender 1.29 0.256 2.49 0.114 1.92 0.166 0.30 0.583
Age 10.17 0.038 9.11 0.058 16.47 0.002 8.22 0.084

Education 12.17 0.002 0.38 0.828 0.39 0.822 2.98 0.226
Job tenure 11.96 0.003 9.68 0.008 9.03 0.011 11.02 0.004

V8. I had no opportunity to raise my concerns with the employer/client regarding working conditions
Gender 0.26 0.608 2.92 0.087 1.39 0.238 0.82 0.364

Age 19.31 <0.001 13.15 0.011 10.11 0.039 2.45 0.654
Education 0.73 0.693 0.65 0.721 1.06 0.590 5.66 0.059
Job tenure 15.10 <0.001 18.73 0.000 6.07 0.048 2.66 0.265

Note: Significant correlations are marked in bold, indicating results that, after post hoc analysis, showed significant
differences in the values of the analysed variable between at least two groups. Post hoc analysis also identified
groups in which respondents rated working conditions as worse. However, these results were not included in the
table due to the large number of comparisons. Source: Authors’ computation.
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Table A4. Kruskal–Wallis test results—identifying demographic and work-related factors that
significantly influence the detailed assessment of changes in working conditions.

Czechia Poland Slovakia Slovenia

Test
Statistic p-Value Test

Statistic p-Value Test
Statistic p-Value Test

Statistic p-Value

Assessment of the change in the number of responsibilities per unit of work time
Gender 0.003 0.953 0.30 0.585 0.45 0.503 2.42 0.120

Age 13.86 0.008 11.19 0.025 2.83 0.587 1.79 0.774
Education 1.92 0.383 5.92 0.052 8.14 0.017 1.71 0.426
Job tenure 0.95 0.623 2.85 0.240 1.12 0.572 1.92 0.384

Remote work
experience 1.52 0.218 2.89 0.089 0.15 0.697 0.20 0.655

Hybrid work
experience 2.36 0.124 4.07 0.044 0.003 0.957 1.21 0.271

Assessment of changes in the relationship between professional duties and scheduled work hours
Gender 6.26 0.012 5.71 0.017 1.89 0.170 1.10 0.295

Age 9.52 0.049 1.66 0.798 7.94 0.094 4.51 0.341
Education 7.10 0.029 2.93 0.231 9.42 0.009 8.01 0.018
Job tenure 5.50 0.064 0.57 0.753 5.95 0.051 10.60 0.005

Remote work
experience 52.16 <0.001 42.28 <0.001 32.86 <0.001 20.97 <0.001

Hybrid work
experience 45.94 <0.001 26.45 <0.001 32.39 <0.001 41.05 <0.001

Assessment of respect for the right to disconnect
Gender 0.01 0.912 0.20 0.656 0.21 0.648 0.21 0.648

Age 3.98 0.409 1.84 0.766 4.83 0.305 0.81 0.937
Education 3.44 0.179 0.78 0.676 3.86 0.146 4.82 0.090
Job tenure 2.46 0.293 4.43 0.109 1.12 0.571 3.38 0.184

Remote work
experience 0.02 0.901 6.43 0.011 1.66 0.198 3.71 0.054

Hybrid work
experience 0.50 0.481 1.85 0.174 1.03 0.310 7.96 0.005

Accessibility despite illness
Gender 0.14 0.286 0.45 0.504 3.08 0.079 0.08 0.782

Age 1.62 0.805 8.42 0.077 25.30 <0.001 9.08 0.059
Education 8.94 0.011 0.35 0.842 5.97 0.051 1.81 0.405
Job tenure 0.6 0.725 10.61 0.005 3.92 0.141 2.22 0.330

Remote work
experience 30.86 <0.001 22.70 <0.001 8.71 0.003 9.02 0.003

Hybrid work
experience 19.44 <0.001 20.72 <0.001 10.88 <0.001 8.53 0.003

Note: Significant correlations are marked in bold, indicating results that, after post hoc analysis, showed significant
differences in the values of the analyzed variable between at least two groups. Post hoc analysis also identified
groups in which respondents rated working conditions as worse. However, these results were not included in the
table due to the large number of comparisons. Source: Authors’ computation.

References
1. Bajgar, M.; Calligaris, S.; Calvino, F.; Criscuolo, C.; Timmis, J. The digital transformation and manufacturing. In OECD Science,

Technology and Industry Working Papers; OECD Publishing: Paris, France, 2019. [CrossRef]
2. Schwab, K. The Fourth Industrial Revolution; Crown Business: New York, NY, USA, 2016; pp. 7–65. Available online:

https://law.unimelb.edu.au/__data/assets/pdf_file/0005/3385454/Schwab-The_Fourth_Industrial_Revolution_Klaus_S.pdf
(accessed on 20 October 2025).

3. Yavuz, M.S.; Tatlı, H.S.; Bozkurt, G. Exploring the financial impact of digital transformation: A comprehensive analysis on firms.
J. Innov. Knowl. 2025, 10, 100795. [CrossRef]

4. Ortiz, J.H.; Marroquin, W.G.; Cifuentes, L.Z. Industry 4.0: Current Status and Future Trends; IntechOpen: London, UK, 2020.
[CrossRef]

5. World Economic Forum. The Future of Jobs Report 2025. Available online: https://reports.weforum.org/docs/WEF_Future_of_
Jobs_Report_2025.pdf (accessed on 29 October 2025).

https://doi.org/10.3390/su18062929

https://doi.org/10.1787/c917d518-en
https://law.unimelb.edu.au/__data/assets/pdf_file/0005/3385454/Schwab-The_Fourth_Industrial_Revolution_Klaus_S.pdf
https://doi.org/10.1016/j.jik.2025.100795
https://doi.org/10.5772/intechopen.90396
https://reports.weforum.org/docs/WEF_Future_of_Jobs_Report_2025.pdf
https://reports.weforum.org/docs/WEF_Future_of_Jobs_Report_2025.pdf
https://doi.org/10.3390/su18062929


Sustainability 2026, 18, 2929 23 of 27

6. Sergei, T.; Arkady, T.; Natalya, L.; Pathak, R.; Samson, D.; Husain, Z.; Sushil, S. Digital transformation enablers in high-tech and
low-tech companies: A comparative analysis. Aust. J. Manag. 2023, 48, 801–843. [CrossRef]

7. Milanez, A.; Lemmens, A.; Ruggiu, C. Algorithmic management in the workplace: New evidence from an OECD employer
survey. In OECD Artificial Intelligence Papers; OECD Publishing: Paris, France, 2025; No. 31. [CrossRef]

8. Abhari, K. Employee participation in digital transformation: From digitalization sentiment to transformation predisposition. Inf.
Manag. 2025, 62, 104212. [CrossRef]

9. Gradillas, M.; Thomas, L.D.W. Distinguishing digitization and digitalization: A systematic review and conceptual framework. J.
Prod. Innov. Manag. 2025, 42, 112–143. [CrossRef]

10. Piasna, A. Job Quality and Digitalisation; ETUI: Brussels, Belgium, 2024. Available online: https://www.etui.org/sites/default/
files/2024-01/Job%20quality%20and%20digitalisation_2024.pdf (accessed on 29 December 2025).

11. Berg, J.; Green, F.; Nurski, L.; Spencer, D.A. Risks to job quality from digital technologies: Are industrial relations in Europe ready
for the challenge? Eur. J. Ind. Relat. 2023, 29, 347–365. [CrossRef]

12. de Stefano, V. “Negotiating the Algorithm”: Automation, Artificial Intelligence and Labour Protection; Employment Working Paper No.
246; International Labour Office: Geneva, Switzerland, 2018. Available online: https://www.ilo.org/sites/default/files/wcmsp5
/groups/public/%40ed_emp/%40emp_policy/documents/publication/wcms_634157.pdf (accessed on 28 October 2025).

13. International Labour Organization. Challenges and Opportunities of Digitalization; Meeting Document No. WCMS_911953. 2024.
Available online: https://www.ilo.org/sites/default/files/wcmsp5/groups/public/%40ed_norm/%40relconf/documents/
meetingdocument/wcms_911953.pdf (accessed on 22 October 2025).
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