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Abstract: Digital transformation (DT) is a process of integrating digital tech-
nology into all aspects of business, fundamentally changing how businesses 
operate and deliver value to customers. For successful DT, the human factor 
is more important than the technology itself. Therefore, this research aims 
to explore the perception of HR regarding the impact of DT in companies, 
specifically investigating their adaptation to ICT and the role of stakeholders 
in the digital transformation process.

The authors conducted an online survey of 1000 employees in North Macedonia. 
The research focuses on what role employees play in addressing the impacts of 
DT. The statistical data from the questionnaire shows that the new technology 
will enable the employees to be more productive at their work and will help 
jobs to become less boring, repetitive, stressful, or mentally demanding. These 
results are crucial for decision-makers who must take responsibility for guiding 
employees through the process of DT.
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1.	 INTRODUCTION

In recent years, progress in technology (automation, artificial intelligence) has reorganised the modern 
workplace, promising to reduce repetitive tasks and make it easier for employees. This research paper 

analyses the influence of demographic factors on employees’ to be more productive at work. Especially, 
it examines whether age and gender impact on the potential productivity benefits of new technology. 
The analysis using a two-way ANOVA provides insight into demographic differences in beliefs about 
the impact of technology on employees in -the Republic of North Macedonia who perceive the impact 
of DT on their productivity, job satisfaction, and mental well-being, specifically focusing on their adap-
tation to new technologies. This research could help organisations tailor technology integration and 
support practices to maximise employee satisfaction and productivity across diverse groups. The gain 
results will contribute to understanding workforce adaptability and will contribute to making strategies 
for promoting digital skills training and support within organisations. Analyses in this paper contribute 
to a deeper understanding of how age and gender impact employees’ attitudes toward DT. Previous 
research has focused on the general effects of DT on the labour market (Chinoracký & Čorejová, 2019; 
Dou et al., 2023; Huseynli & Huseynli, 2022), but it’s necessary to examine individual perceptions of 
job security concerning DT, particularly as influenced by demographic factors. Exploring these per-
ceptions is essential for companies that aspire to foster an accepting DT and for managers seeking to 
implement productive workforce development programs.
1	 “Ss. Cyril & Methodius” University in Skopje, Institute of Economics-Skopje, st. Prolet no.1, 1000 Skopje, 

Republic of North Macedonia
2	 “Ss. Cyril & Methodius” University in Skopje, Institute of Economics-Skopje, st. Prolet no.1, 1000 Skopje, 

Republic of North Macedonia
3	 “Ss. Cyril & Methodius” University in Skopje, Institute of Economics-Skopje, st. Prolet no.1, 1000 Skopje, 

Republic of North Macedonia
*	 The research results presented in this paper are part of the project: Digital transformation from a human 

resources perspective, NIP.UKIM.23-24.20, “Ss. Cyril & Methodius” University in Skopje, Republic of 
North Macedonia

Received: January 12, 2025
Revised: July 14, 2025

Accepted: September 3, 2025
Published: November 3, 2025



40

10th International Scientific-Business Conference LIMEN 2024
Selected Papers

2.	 LITERATURE REVIEW

DT, along with the emergence of new technologies, has not occurred overnight but is the result of 
a long progression of technological advancements that have shaped industries, work, and organi-
zational structures (Cascio & Montealegre, 2016). One key aspect that consistently emerges from 
the literature is that DT is not solely a technological shift but rather a holistic change involving 
human, cultural, and organizational dimensions (Fenech et al., 2019; Hanelt et al., 2021). As 
Erntsen et al. (2024) mention in their paper, embracing a human-centred approach proves to be 
essential for achieving a successful DT, because employees’ perceptions and attitudes toward 
digital technologies significantly influence the success or failure of DT initiatives (Stef & Crișan, 
2024). The implementation of new technologies may cause some jobs to become obsolete or evolve 
fundamentally (Parry & Battista, 2023; Piwowar-Sulej et al., 2024). New approaches to work also 
bring different ways for employees to experience their roles at work, introducing new challenges 
for both employers and workers. Because of the potential for replacing some traditional jobs, the 
duties of some workers may shift or even be eliminated (Hu et al., 2024). Instead of eliminating 
the reliance on human capital, DT increases the need for employees to leverage their analytical 
skills to tackle progressively more complex business challenges (Colombari & Neirotti, 2023; 
Ghasemaghaei et al., 2017). Supporting employees through this shift presents substantial chal-
lenges that go beyond the scope of traditional HR, underscoring the necessity for substantial 
financial and human capital investments in DT initiatives (Singh & Hess, 2020). The relationship 
between DT and productivity is well-documented in the literature. Studies consistently find that 
implementing advanced digital tools improves workflow efficiency, allowing employees to focus 
on more strategic and creative aspects of their jobs (Dong & McIntyre, 2014). A key advantage of 
the automation enabled with the DT process lies in its capacity to take over routine and repetitive 
tasks (Siderska, 2020), relieving human workers from these duties, which are sources of employee 
stress and dissatisfaction (Aldoseri et al., 2023). In spite of the fact that technology replaces repet-
itive tasks with automated tasks and frees up time for higher-order thinking and problem-solving 
activities, DT’s productivity gains depend on how well workers adapt to new technology. (George 
et al., 2024). The process of adoption of new digital technologies is significantly influenced by 
demographic factors such as age and gender (Mensah & Onyancha, 2021; Qazi et al., 2022). 

In the context of the Republic of North Macedonia, with approximately 80% of North Macedonia’s 
population connected to the internet, the foundation for DT exists. However, only 32% of people 
have basic digital skills, highlighting a significant gap in readiness (UNDP, 2024). Without this 
essential groundwork, the impact of DT on employees remains uncertain.

3.	 METHODOLOGY

The research aim is to discover the role of digital transformation and HR in companies in North Mac-
edonia. The main research problem is HR’s perception of their adaptation towards DT. The research 
subject is focused on the employees in addressing the impacts of DT, particularly how new technol-
ogies influence their productivity and the nature of their work. Data were collected by means of a 
self-administered questionnaire, prepared in Google Docs. The questionnaire contained questions in a 
closed-ended format (demographic part) and logically connected questions that we used a 5-point Likert 
scale, ranging from 1 = strongly disagree to 5 = strongly agree. The introduction part was designed to 
gather basic information like age, gender, education, region, sector, and nature of work (predominance 
of physical or mental work) for the employees. The other questions concern what changes will happen 
with their job over the next five years, did they agree or disagree with the company’s responsibilities 
to their employees and what skills and abilities they have in the field of using ICT. 
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In order to complete the objectives of the study, the questionnaire was sent randomly to more than 5000 
employees in the Republic of North Macedonia, and response was received from 1000 employees. The 
survey ran from February 1st to May 31st, 2024. Most of the employees belong to the Skopje region; they 
belong to the education sector and predominantly perform intellectual work. Most of them are female, 
between the ages of 36 and 45 years, and have higher education. The data analysis was accomplished 
using SPSS v20 statistical software. Two types of analyses were primarily conducted: the first one 
included descriptive data analysis, and the second one was two-way ANOVA. Due to the scope of 
the research, in this paper, we will show only two test for two variables using the two-way Anova. 

4.	 EMPIRICAL RESEARCH AND DISCUSSION

The main research question in this paper starts with the part of the survey that refers to employ-
ees’ expectations of what will happen with their jobs over the next 5 years if they introduce new 
technology. Three questions, out of eight, have the largest percentage share of the answers with 
the strongest intensity from the Likert scale, and from them, the two that affect the way of acting 
at the workplace are singled out. These are new technologies that will enable the employees to 
be more productive in their work and new technologies that will help jobs to become less boring, 
repetitive, stressful, or mentally demanding.

The paper will analyse the influence of age and gender on new technology that will enable the 
employees to be more productive in their work, and then we will analyse the influence of age 
and gender on new technology that will help jobs to become less boring, repetitive, stressful, or 
mentally demanding. Hence, the hypothesis is 

Hypothesis One (H1): The employee’s beliefs’ regarding the influence of the new technology on 
the productivity is the same between different age groups and gender. 

The following table (Table 1) provides descriptive data analyses. Across age groups, the mean 
scores are relatively consistent, with minor variations, indicating that age has less of an impact 
on this belief than gender. However, sample sizes vary widely across age groups, which may 
influence the observed means.

Table 1. Descriptive Statistics
Age Gender Mean Std. Deviation N

18-25
Male 1.67 0.577 3
Female 2.33 1.397 15
Total 2.22 1.309 18

26-35
Male 1.89 0.938 47
Female 2.36 1.176 121
Total 2.23 1.132 168

36-45
Male 2.14 1.083 157
Female 2.29 1.193 359
Total 2.24 1.161 516

>45
Male 1.86 0.967 70
Female 2.25 1.120 228
Total 2.16 1.097 298

Total
Male 2.02 1.032 277
Female 2.29 1.170 723
Total 2.21 1.139 1000

Note: Dependent Variable: New technology will enable me to be more productive in my work.
Source: Own elaboration



42

10th International Scientific-Business Conference LIMEN 2024
Selected Papers

Because the sample size in the categories is different, Levene’s test was applied to determine the 
assumption of homogeneity of the variance. In Table 2 is presented Levene’s Test for Equality, a 
p-value = 0.003, indicating that the assumption of homogeneity of variances is violated, since p 
< 0.05. These results show that the variance in the dependent variable across groups is not equal, 
which could slightly impact the ANOVA results.

Table 2. Levene’s Test of Equality
F df1 df2 Sig.

3.153 7 992 0.003
Source: Own elaboration

Based on the data analysis on Table 3, the result for the Corrected Model shows that there is a signif-
icant (p = 0.026) relationship between the independent variables (age and gender) and the dependent 
variable (new technology will enable to the employees to be more productive on their work) as proved 
by the Sig. < 0.05, meaning that there is a significant effect on the variables observed. The result 
for the intercept shows that a changing value of the dependent variable was not influenced by the 
independent variables, meaning that the value of the dependent variable can change even if there 
is no interference from the independent variables. However, the result of the test for the intercept 
shows a value of 0.000 or less than 0.05, meaning that there is a significant effect. The test results 
show that the value of F-count on the age towards belief in technology’s productivity was 1.045 with 
a Sig. of 0.372, which means that it is not significant. This means that, overall, there are no statis-
tically significant differences in the dependent variable across the different age groups. While the 
value of the F-count of gender towards belief in technology’s productivity was 4.776 with a Sig. of 
0.029, which means that it is significant. Males and females differ in their belief that new technology 
will enhance productivity, with females generally reporting slightly higher levels of belief (Mean 
= 2.29 for females vs. 2.02 from Table 1). These results prove that while age does not significantly 
influence employees’ beliefs about the productivity-enhancing potential of new technology, gender 
differences do exist. Females appear to be slightly more optimistic than males about the impact of 
technology on their work productivity. However, the size of the effect is small, and that suggests that 
while significant, the practical implications may be limited. Interaction between Age and Gender (p 
= 0.352) is not significant and implies that these gender-based differences in beliefs are consistent 
across different age groups, without any notable age-specific effects.

Table 3. Tests of Between-Subjects Effects

Source Type III Sum 
of Squares Df Mean 

Square F Sig. Partial Eta 
Squared

Corrected Model 20.620 7 2.946 2.290 0.026 0.016
Intercept 616.467 1 616.467 479.201 0.000 0.326
AGE 4.032 3 1.344 1.045 0.372 0.003
GENDER 6.144 1 6.144 4.776 0.029 0.005
AGE * GENDER 4.211 3 1.404 1.091 0.352 0.003
Error 1276.155 992 1.286
Total 6203.000 1000
Corrected Total 1296.775 999

Note: Dependent Variable: New technology will enable me to be more productive in my work 
Source: Own elaboration

Because the results don’t have a statistically significant interaction, is interpret the Tukey post hoc 
test results for the different levels of age, which can be found in the Multiple Comparisons table 
(see Table 4), as shown below:
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Table 4. Post Hoc Tests

(I) Age (J) Age Mean Difference 
(I-J) Std. Error Sig. 95% Confidence Interval

Lower Bound Upper Bound

18-25
26-35 -0.01 0.281 1.000 -0.73 0.71
36-45 -0.02 0.272 1.000 -0.72 0.68
>45 0.06 0.275 0.995 -0.64 0.77

26-35
18-25 0.01 0.281 1.000 -0.71 0.73
36-45 -0.01 0.101 1.000 -0.27 0.25
>45 0.07 0.109 0.905 -0.21 0.36

36-45
18-25 0.02 0.272 1.000 -0.68 0.72
26-35 0.01 0.101 1.000 -0.25 0.27
>45 0.08 0.083 0.735 -0.13 0.30

>45
18-25 -0.06 0.275 0.995 -0.77 0.64
26-35 -0.07 0.109 0.905 -0.36 0.21
36-45 -0.08 0.083 0.735 -0.30 0.13

Source: Own elaboration

Results in Table 4 shows that there are no statistically significant differences in the belief that 
new technology will enable the employees to be more productive in their work among employees 
of different age groups. 

Table 5. Homogeneous Subsets

Age N Subset
1

>45 298 2.16
18-25 18 2.22
26-35 168 2.23
36-45 516 2.24
Sig. 0.977

Source: Own elaboration

To further explore potential differences in employees’ beliefs that new technology will enable the 
employees to be more productive in their work, Homogeneous analysis (Table 5) was conducted. The 
results confirm the previous conclusion that age does not play a significant role in shaping employ-
ees’ views on whether new technology will enable employees to be more productive in their work. 

				    Figure 1. Profile Plots												           Figure 2. Profile Plots
Source: Own elaboration
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In Figure 1, it can be seen that lines for males and females run roughly parallel across age groups, 
indicating that the interaction between age and gender is not significant. Thus, while gender 
appears to influence beliefs about new technology will enable the employees to be more productive 
in their work, age does not, and the relationship between age and new technology will enable the 
employees to be more productive in their work, does not differ by gender.

Table 6. Robust Tests of Equality of Means
Statistica df1 df2 Sig.

Welch 0,371 3 78,858 0,774
Source: Own elaboration

When homogeneity of variances is violated in a two-way ANOVA test, we use Welch’s ANOVA. 
Welch’s ANOVA does not assume equal variances and is more reliable when this assumption is 
violated. From the results in Table 6, it can be seen that similar to the two-way Anova, Welch’s 
Anova, which is robust to the violation of the assumption of homogeneity of variances, also shows 
no significant differences between age groups (p = 0.774). This further confirms that age does not 
significantly affect employees’ belief in the productivity benefits of new technology. 

Hypothesis Two (H2): Analyse the influence between age and gender on new technology that 
will help jobs to become less boring, repetitive, and stressful or mentally demanding

Table 7 provides descriptive data analyses. The descriptive statistics provide an overview of how 
different age and gender groups view the impact of new technology on improving job quality by 
reducing monotony, stress, or mental demands. Generally, female employees report slightly higher 
average scores across all age groups compared to males, suggesting that women may be slightly 
more optimistic about technology’s potential to enhance job satisfaction. The age group with the 
highest average score is 26-35 years for both genders, while the youngest (18-25) and oldest (>45) 
groups show somewhat lower mean scores, though differences remain subtle.

Table 7. Descriptive Statistics
Age Gender Mean Std. Deviation N

18-25
Male 2.67 1.528 3
Female 2.60 1.242 15
Total 2.61 1.243 18

26-35
Male 2.96 0.999 47
Female 2.79 1.154 121
Total 2.84 1.112 168

36-45
Male 2.64 1.177 157
Female 2.76 1.151 359
Total 2.72 1.159 516

>45
Male 2.63 1.194 70
Female 2.85 1.229 228
Total 2.80 1.223 298

Total
Male 2.69 1.156 277
Female 2.79 1.177 723
Total 2.76 1.171 1000

Source: Own elaboration

In Table 8 is presented Levene’s Test for Equality, the p-value = 0.645, indicating that the assump-
tion of homogeneity of variances is not disturbed (since p > 0.05). This suggests that variability in 
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responses about the impact of new technology on job characteristics is consistent across different 
age and gender groups. This implies that age, gender, and their interaction do not lead to significant 
differences in the spread or dispersion of beliefs about technology making jobs less monotonous, 
repetitive, or stressful. It provides further confidence in the reliability of the ANOVA results, 
without concern for unequal variances.

Table 8. Levene’s Test of Equality
F df1 df2 Sig.

0.732 7 992 0.645
Source: Own elaboration

Based on the data analysis in Table 9, the result of the two-way ANOVA for the Corrected 
Model shows that they are not statistically significant (p = 0.596). This indicates that, collec-
tively, these factors do not explain a significant amount of the variance in the belief that new 
technology will make jobs less monotonous, repetitive, or stressful. The result for the intercept 
shows that it is highly significant (p = 0.000), indicating an overall trend in the belief about 
technology’s impact on work characteristics, independent of age and gender. This result does not 
imply that the specific age or gender groups differ, but rather highlights a general perception. 
The main effect of age (F = 0.795, p = 0.497) and gender (F = 0.018, p = 0.894) on beliefs about 
technology’s impact is not significant. This suggests there are no notable differences across 
different age groups or between males and females in this perception. Additionally, the lack of 
a significant interaction effect between age and gender (F = 0.787, p = 0.501) implies that any 
minimal differences in beliefs are consistent across age groups and not specific to any age-gen-
der combination. These results indicate that neither age nor gender significantly influences 
the belief that technology will make work less repetitive or stressful. This uniformity suggests 
that perceptions of technology’s impact on job characteristics may be shaped more by general 
factors than by descriptive data like age or gender.

Table 9. Tests of Between-Subjects Effects

Source Type III Sum 
of Squares df Mean 

Square F Sig. Partial Eta 
Squared

Corrected Model 7.600a 7 1.086 0.790 0.596 .006
Intercept 1048.432 1 1048.432 762.926 0.000 .435
AGE 3.279 3 1.093 0.795 0.497 .002
SEX 0.025 1 0.025 0.018 0.894 .000
AGE * SEX 3.246 3 1.082 0.787 0.501 .002
Error 1363.231 992 1.374
Total 9005.000 1000
Corrected Total 1370.831 999

Source: Own elaboration

Results in Table 10 suggest that there are no statistically significant differences in the belief that 
technology will reduce job demands between any age groups. This suggests that perceptions of 
technology’s impact on making work less boring, repetitive, or stressful are consistent across 
different age groups. 

The homogeneous subset analysis (Table 11) indicates that all age groups have similar mean scores 
regarding their beliefs about technology’s potential to reduce job monotony and stress, with no 
significant differences between them.
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Table 10. Post Hoc Tests

(I) Age (J) Age Mean Difference 
(I-J) Std. Error Sig. 95% Confidence Interval

Lower Bound Upper Bound

18-25
26-35 -0.23 0.291 0.861 -0.98 0.52
36-45 -0.11 0.281 0.979 -0.84 0.61
>45 -0.19 0.285 0.912 -0.92 0.54

26-35
18-25 0.23 0.291 0.861 -0.52 0.98
36-45 0.12 0.104 0.679 -0.15 0.38
>45 0.04 0.113 0.984 -0.25 0.33

36-45
18-25 0.11 0.281 0.979 -0.61 0.84
26-35 -0.12 0.104 0.679 -0.38 0.15
>45 -0.08 0.085 0.811 -0.30 0.14

>45
18-25 0.19 0.285 0.912 -0.54 0.92
26-35 -0.04 0.113 0.984 -0.33 0.25
36-45 0.08 0.085 0.811 -0.14 0.30

Source: Own elaboration

Table 11. Homogeneous Subsets

3.	 Age 4.	 N 5.	 Subset
6.	 1

7.	 18-25 8.	 18 9.	 2.61
10.	 36-45 11.	 516 12.	 2.72
13.	 >45 14.	 298 15.	 2.80
16.	 26-35 17.	 168 18.	 2.84
19.	 Sig. 20.	 21.	 0.711

Source: Own elaboration

In Figure 2 presented above, it can be seen that the lines representing males and females are rel-
atively parallel across different age groups. It can be concluded that the interaction between age 
and gender is not significant, gender looks like to influence on new technology that will help jobs 
to become less boring, repetitive, stressful or mentally demanding, age does not significantly 
influence on new technology that will help jobs to become less boring, repetitive, stressful or 
mentally demanding, nor does the relationship between age and new technology that will help 
jobs to become less boring, repetitive, stressful or mentally demanding differ based on gender.

5.	 CONCLUSION

DT continues to transform companies worldwide; understanding how employees identify these 
changes is essential for organisations, policymakers, and researchers alike. The present study, 
presenting a theoretical framework of the DT and HR, as well as empirical research of the HR 
regarding the impact of DT in companies from the 1000 respondents’ employees in North Mace-
donia, allows the formulation of corresponding co-inclusions and generalisations. The degree of 
DT and HR of the employees in the companies determines the change in the working process and 
outlines the challenges and opportunities for them. According to the main research question and 
the two hypothesis (H1; H2) we can conclude that employees’ beliefs regarding the influence of 
the new technology on the productivity is the same between different age groups and gender and 
employees’ beliefs regarding the influence of the new technology that will help jobs to become 
less boring, repetitive, stressful or mentally demanding is the same between different age groups 
and gender. Only in the first hypothesis, according to gender, we can see that females appear to 
be slightly more optimistic than males about the impact of technology on their work productivity. 
Within the framework of the development, the predominant role of variables such as age, gender, 
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education, and new technology will enable the employees to be more productive in their work; 
and new technology that will help jobs to become less boring, repetitive, stressful, or mentally 
demanding, which is a challenge or opportunity for the companies. The results provide valuable 
insight into the ways different demographic groups view the productivity potential of new digital 
technology, and underline the importance of employee support and training strategies to optimise 
technology adoption and productivity enhancement in companies. Despite offering valuable 
insights into employee perceptions of DT in North Macedonia, this study is limited to self-reported 
data, which may be influenced by respondent subjectivity or respond in a socially acceptable 
manner; the sample, while large, is restricted to one country and may not be representative of 
broader regional or global trends and the study focuses on a limited set of demographic variables 
(age, gender, education) without considering other potentially influential factors. Future research 
should include a larger sample from multiple countries to enhance more general conclusions, and 
it could explore additional factors such as job position and previous experience with digital tools.
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