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Motivations and Barriers
for Cross-Cultural Volunteering Among International Students:
A Study at the University of Sopron, Hungary

Nechirvan Othman! — Istvan Janos Bartok?

Abstract: This study explores the motivations and barriers influencing inter-
national students’ participation in cross-cultural volunteering at the Univer-
sity of Sopron, Hungary. A quantitative approach was employed, using an
adapted questionnaire, to gather data on volunteering experiences, motivati-
ons, and barriers. A total of (53) International students responded to the
questionnaire. The results show that while international students recognize
the benefits of volunteering such as enhancing teamwork skills, community
integration, and personal fulfilment, their engagement in voluntary activities
significantly decreases after arriving in Sopron. Key motivations identified
include career development, personal growth, and a desire to contribute to
the host community. However, barriers such as language challenges, lack of
accessible information, and academic pressures hinder participation. The
findings underscore the importance of addressing these obstacles to improve
volunteer engagement and integration within the host community. Recom-
mendations for future volunteer programs and institutional support are pro-
vided, aimed at fostering greater participation among international students.
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Introduction

Students pursue international education for various reasons, typically related
to career aspirations, personal development, and cultural exposure. While ob-
taining a degree from a foreign country is often the primary objective, stu-
dying abroad also offers additional opportunities. One such opportunity is
engaging in volunteer work, which can be supported by educational instituti-
ons. In recent years, voluntary work has gained considerable attention due to
its positive impact on both individuals and communities. For international stu-
dents, volunteering provides a unique opportunity to integrate into their host
communities, develop new skills, and contribute to meaningful social causes.

The University of Sopron, which attracts international students from va-
rious countries through its diverse programmes, has recorded a significant
increase in enrolments for the 2024-2025 academic year (Linda, 2024). Un-
derstanding the motivations and barriers international students encounter
when engaging in voluntary activities can help the university design more
effective initiatives to enhance student integration and participation in com-
munity development projects.

This research aims to explore the factors influencing international stu-
dents’ participation in cross-cultural volunteer work. The findings will pro-
vide insights for the International Office to develop targeted activities that
encourage international students to engage in voluntary work. To achieve
this, the research seeks to answer the following main tow questions:

What are the motivations influencing international students’ partici-
pation in voluntary activities at the University of Sopron?

What are the barriers that reduce international students’ participation in
voluntary activities at the University of Sopron?

Literature review

International students are an increasingly significant demographic group in
higher education institutions worldwide, drawn by the pursuit of diverse edu-
cational opportunities, career goals, and personal development. This group
promotes cultural exchange and makes economic contributions to host count-
ries. However, international students often encounter challenges such as cul-
tural adjustment, academic pressures, and difficulties with social integration
(Smith & Khawaja, 2011). Participating in voluntary activities can help ease
some of these challenges, offering international students’ opportunities to
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engage with their host communities, gain new skills, and contribute positi-
vely to society (Clary et al., 1998b; Stukas et al., 2016).

Scholars have provided varying definitions of volunteering and its rela-
ted concepts. Hustinx et al. (2010) describe volunteering as an activity un-
dertaken by individuals who willingly offer their time and skills to assist ot-
hers without expecting financial compensation, often within the context of
civic engagement aimed at promoting social cohesion and community resi-
lience (Hustinx et al., 2010). Similarly, Wilson (2000) defines volunteering
as any activity where time is freely given to benefit another person, group, or
cause (Wilson, 2000). Volunteerism is also described as activities of general
interest that promote intercultural understanding and solidarity, are social or
humanitarian in nature, non-professional, and carried out within the frame-
work of nonprofit, non-governmental organizations (Akintola, 2011). In our
research, we adopted Wilson’s (2000) definition of volunteering as any acti-
vity in which time is freely given to benefit another person, group, or cause
(Wilson, 2000).

International students often engage in voluntary work for various rea-
sons, Clary and Snyder (1999) suggest that motivations for volunteering typi-
cally include career development, personal growth, and a desire to contribute
to the local community (Clary & Snyder, 1999). Which assists international
students in coping with the challenges of living in a foreign country. It can
alleviate stress by providing a constructive outlet for their energy and helping
them build a support system within their host community (Clary et al.,
1998a). According to Wilson (2012), a key motivation for international stu-
dents is the opportunity to gain practical experience and improve their emp-
loyability (Wilson, 2012). Additionally, a sense of moral duty is a common
motivator, as explained by Haski-Leventhal et al. (2010). Some international
students are motivated by a desire to give back to society and support causes
they care about, viewing voluntary work as a means of making a positive
impact in their host country, which in turn enhances their personal fulfilment
(Haski-Leventhal et al., 2010).

Despite volunteering motivations, international students encounter se-
veral barriers when participating in voluntary activities. Volet and Ang
(2012) identified language barriers as one of the most significant obstacles.
Students who are not fluent in the host country’s language may struggle to
communicate effectively, hindering their full engagement in volunteering
(Volet & Ang, 2012). Cultural differences have also been highlighted as a
barrier. Handy and Greenspan (2009) explained that international students
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may have varying perceptions of volunteering based on their cultural backg-
rounds, which can influence their participation (Handy & Greenspan, 2009).
Additionally, time constraints and academic pressures present further chal-
lenges. International students often have demanding academic schedules,
leaving little time for voluntary activities. Balancing academic commitments
with part-time employment adds additional pressure, making it difficult for
students to engage in volunteer work (Holdsworth & Brewis, 2014).

Research methodology

This study seeks to answer the following research questions:

What are the motivations influencing international students’ partici-
pation in voluntary activities at the University of Sopron?

What are the barriers that reduce international students’ participation in
voluntary activities at the University of Sopron?

To address these questions, a quantitative approach was employed,
rooted in a positivist research philosophy, thus allowing the investigation of
motivations and barriers through measurable data. Data collection was faci-
litated through a questionnaire adopted from (Clary et al., 1998a; Wondimu
& Admas, 2024). The questionnaire as shown in Appendix (1) included key
sections addressing different aspects of volunteering, with an additional five
items dedicated to demographic data. Furthermore, open-ended questions
were included to allow respondents to provide comments or further details.
The questionnaire was accompanied by an introduction that clearly outlined
the study’s objectives and stressed the voluntary nature of participation. A
multi-stage sampling strategy was employed, using both volunteer and con-
venience sampling techniques. These methods were chosen to ensure broad
reach and effective recruitment of potential participants. The survey was con-
ducted online via Google Forms, and participants were recruited through the
University of Sopron’s International Office, email invitations, and WhatsApp
groups dedicated to student communities. A total of (53) individuals partici-
pated in the survey. To ensure the reliability of the scale, Cronbach’s alpha
was calculated, providing a measure of internal consistency. Following this,
a comprehensive descriptive analysis was performed to address the research
question. This analysis aimed to calculate the (mean scores, standard devia-
tions, relative weights, item rankings), for each dimension of volunteering
motivations and barriers, providing a clear understanding of the factors inf-
luencing international students’ engagement in cross-cultural volunteering.
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Data analysis and discussion
Reliability test

In addition to the demographic and open-ended questions, the questionnaire
used in this study includes 30 items -that must be answered by choosing one
answer from the scale —, divided into two dimensions: 14 items for volunte-
ering motivations and 16 items for volunteering barriers. As summarized in
Table (1), a reliability test was conducted to assess the consistency and inter-
nal coherence of the research instrument. Cronbach’s alpha was used as the
measure of reliability for the two dimensions: Volunteering Motivations, Vo-
lunteering Barriers, and the overall set of items.

Table (1): Reliability test

Dimension Number of Items Cronbach’s alpha
Volunteering Motivations 14 0.92
Volunteering barriers 16 0.83
All items 30 0.73

Source: Data analysis from (Own survey, 2024) using SPSS Version 27.

The Cronbach’s alpha for the Volunteering Motivations dimension is 0.92,
indicating excellent internal consistency. As the value above 0.90 is generally
considered highly reliable, showing that the 14 items measuring motivations
for volunteering are closely related and consistently reflect the same un-
derlying concept. The Volunteering Barriers dimension has a Cronbach’s
alpha of 0.83, which also demonstrates strong internal consistency. For the
overall scale, which includes all 30 items (both motivations and barriers), the
Cronbach’s alpha is 0.73. Although this value is slightly lower than the indi-
vidual dimensions, it still falls within the acceptable range for social science
research, where alpha values between 0.70 and 0.80 are considered satisfac-
tory. The results of the reliability analysis show that the instrument is reliable,
with well-correlated items that demonstrate internal consistency.
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Sample analysis

A descriptive analysis of the sample was conducted, as summarized in Table
(2). The sample consists of 53 respondents. The gender distribution is nearly
equal, with (49.06%) male (26 individuals) and (49.06%) female (26 indivi-
duals). Only (1.89%) of respondents (1 individual) preferred not to disclose
their gender. This balanced representation suggests that the survey includes
insights from both male and female perspectives, which helps reduce gender
bias in the results.

Table (2): Sample analysis results.

Category Frequency Percent Category Frequency Percent
Level
Gender of Study
Male 26 49.06% Under- 14 26.42%
graduate
Female 26 49.06% Master’s 20 37.74%
Prefer not to say 1 1.89% PhD 19 35.85%
Category Frequency Percent Category Frequency Percent
Duration of
Age Stay in
Sopron
1824 20 37.74% ~ Lessthan 10 18.87%
6 months
25-30 16 30.190 6 months 6 1132%
to 1 year
31-35 13 24.53% 1-2 years 16 30.19%
36 and above 4 750  Morethan 21 39.62%
2 years

Source: Data analysis from (Own survey, 2024) using SPSS Version 27.

Regarding educational level, the majority of respondents are pursuing either
Master’s degrees (37.74%) or PhDs (35.85%), while (26.42%) are undergra-
duates. This indicates that most participants are engaged in advanced studies,
which may influence their level of involvement in academic activities, inc-
luding volunteering. Higher education students, particularly those at the post-
graduate level, may have more opportunities and motivation for participating
in cross-cultural volunteering activities.

In terms of age distribution, (37.74%) of respondents are in the (18-24)
age group, followed by (30.19%) in the (25-30) range. The (31-35) age group
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makes up (24.53%), while only (7.55%) are (36) years or older. The majority
of respondents are younger. Younger individuals may be more open to new
experiences and more actively involved in university life, which could influ-
ence their participation in cross-cultural activities and volunteering.

The analysis of the duration of stay in Sopron shows that (39.62%) of
respondents have lived in Sopron for more than two years, while (30.19%)
have stayed between (1-2) years. About (18.87%) have been in Sopron for
less than six months, and (11.32%) have stayed between (6) months to (1)
year. This shows that a significant portion of respondents (around 70%) have
been in Sopron for over a year, likely making them more familiar with the
local culture and community. This familiarity could lead to higher engage-
ment in cross-cultural volunteering. On the other hand, newer arrivals (app-
roximately 30%) may still be adapting to life in Sopron, which could impact
their willingness or ability to participate in such activities.

Analysis of Volunteering Engagement Before
and After Arriving in Sopron

The analysis of volunteering engagement among respondents before and af-
ter arriving in Sopron as shown in table (3) shows a notable decline in parti-
cipation rates. Prior to their arrival, a significant majority 69.20% (36 respon-
dents) reported having participated in voluntary activities, indicating that they
were familiar with and likely committed to community engagement in their
home countries. In contrast, after arriving in Sopron, this number decreased
to only 19.20% (10 respondents) actively participating in voluntary activities,

Table (3) Volunteering Engagement Before and After Arriving in Sopron.

Before Coming to Sopron = After Arriving in Sopron

t
Category Frequency Percent Frequency  Percent
Participated in 36 69.20% 10 19.20%
voluntary activities
Did not participate 16 30.80% 41 80.80%

in voluntary activities
Source: Data analysis from (Own survey, 2024) using SPSS Version 27.

while a staggering 80.80% (41 respondents) reported not engaging in any
volunteering activity in Sopron. This sharp decline suggests that, despite their
prior experience and predisposition to volunteer, substantial barriers may be
hindering their participation in Sopron.
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Volunteering motivations

Table (4) presents respondents’ attitudes toward various statements related to
their motivation for volunteering in Sopron. The analysis includes mean sco-
res, standard deviations, relative weights, item rankings, and the overall atti-
tudes of respondents toward 14 statements about volunteering motivations.
This provides a comprehensive overview of the key factors influencing par-
ticipants’ willingness to volunteer.

Table (4) Volunteering motivations items.

Item Item Mean Std. Relative Respondents’
Ranking Deviation Weight Attitude

Volunteering allows me to
R I 1 437 0.73 87.54 strongly agree
I believe in giving back
to the community and helping others. 2 4.35 083 87.16 strongly agree
Volunteering helps me
to meet new people and make friends. : = U S sty e
Volunteering gives me a sense
of personal achievement and fulfillment 4 413 0.87 82.64 Agree
Volunteering helps me
to integrate better into the local culture. S il o S A
Volunteering helps me 6 401 0.79 80.37 Agree
to improve my language skills
Volunteering would help me
understand the local culture better. 7 e ) s PEE
Volunteering well help me 8 3.98 0.84 79.62 Agree
in career development.
Volunteering well be added value
tomy CV. 9 3.96 0.91 79.24 Agree
My culture values community service,
and I feel its important to uphold 10 3.90 0.88 78.11 Agree
this value while abroad.
Volunteering allows me
to practice leadership skills 1 HA LU U P
volunteering helps to reduce stress
and improve your mental health. 12 383 0.87 76.60 Agree
participating in voluntary activities 13 379 0.98 75.84 b
to reduce feelings of loneliness
participating in voluntary activities helps 14 354 0.99 70.94 Agree

to reduce feelings of homesickness

Source: Data analysis from (Own survey, 2024) using SPSS Version 27.

The top three statements (Volunteering allows me to practice teamwork skills
with mean (4.38) and relative importance (87.55), I believe in giving back to
the community and helping others with mean (4.36) and relative importance
(87.17), and Volunteering helps me to meet new people and make friends
with mean (4.32) and relative importance (86.42) ) indicate a strong belief in
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the social and collaborative aspects of volunteering, suggesting that respon-
dents view volunteering as a significant means to enhance their teamwork
abilities, contribute to their community, and build social connections.

On the other hand, the lower-ranked statements, such as “Participating
in voluntary activities helps reduce feelings of homesickness” (mean = 3.54,
relative weight = 70.94), indicate that while respondents recognize the emo-
tional benefits of volunteering, such as mitigating homesickness and loneli-
ness, these aspects are viewed as less significant compared to other motivati-
ons like skill development and social engagement. Items related to reducing
stress and improving mental health (mean = 3.83, relative weight = 76.60)
and practicing leadership skills (mean = 3.88, relative weight = 77.73) also
reflect a moderate level of agreement, suggesting that although these are im-
portant factors, they are secondary to the more dominant social and commu-
nity-oriented motivations.

The standard deviations for the motivation statements range from 0.740
to 1.013, indicating a moderate level of variability in responses. Overall, res-
pondents tend to lean toward “strongly agree” and “agree” for most sta-
tements, reflecting a generally positive perception of volunteering. However,
the variation in standard deviation values highlights differing opinions on
specific aspects, such as the impact of volunteering on leadership skills and
its role in reducing homesickness. The higher standard deviations for these
items (1.01 and 0.99, respectively) suggest that while many respondents re-
cognize the benefits of volunteering in these areas, their views on these par-
ticular aspects are more diverse.

In contrast, the lower standard deviations for the top-ranked items, such
as teamwork skills and community service, indicate stronger agreement, re-
inforcing the idea that these social and collaborative aspects of volunteering
are more valued among the respondents. Overall, the data indicates that res-
pondents are primarily motivated by the social, cultural, and skill-building
opportunities volunteering provides, with less emphasis on emotional bene-
fits such as stress relief and combating homesickness. These findings emp-
hasize the need to tailor volunteer programs to enhance these key areas of
motivation, while also addressing the emotional benefits for those who may
find them important.

Volunteering barriers

The analysis of barriers to volunteering, as presented in the table (5), shows
significant insights into the challenges faced by respondents in Sopron. The
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top-ranked item, “I have difficulty finding information about volunteering
opportunities in Sopron”, has a mean score of 4.07 and a relative weight of
81.50, indicating strong agreement among respondents regarding the lack of
accessible information. This suggests that a significant barrier to engagement
in volunteering is the difficulty in obtaining relevant information about avai-

lable opportunities.

Table (5) Volunteering barriers items analysis.

Item

I have difficulty finding information
about volunteering opportunities in Sopron.

I am not familiar with how volunteering works
in this Sopron.

I feel uncomfortable volunteering due
to language barriers

I am hesitant to volunteer because I do
not feel fully integrated into the local community.

Volunteering can lead to frustration
when expectations are not met.

I have trouble finding transportation
to volunteering locations.

The cost of volunteering (e.g., transportation, meals)
is a barrier for me.

1 do not have enough time
to volunteer due to part-time work commitments

I lack the necessary skills or training
for some volunteer roles.

My academic schedule is too demanding
and doesn’t allow time for volunteering.

I feel voluntary work is not highly valued in Sopron.

Volunteering sometimes causes

me emotional exhaustion or burnout.

I have concerns about the legality

of voluntary activities in Sopron.

I have concerns about

the safety of voluntary activities in a Sopron.
I'am concerned that volunteering

might affect my studies negatively

I feel voluntary work is not highly valued

in my home culture.

Item
Rank

1

11

12

13

14

15

16

Mean

4.07

3.79

3.50

3.32

3.28

3.16

3.11

2.90

2.86

2.86

2.71

2.6

2.60

2.56

2.47

2.45

Std.

Dev.

0.99

1.18

1.33

1.23

1.24

1.09

1.00

1.03

1.20

Relative
Weight

81.50

75.84

70.18

66.41

65.66

63.39

62.26

58.11

57.35

5735

5547

53.96

52.07

5132

49.43

49.05

Respondents’
Attitude

strongly agree
Agree
Agree
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
disagree
disagree
disagree

disagree

Source: Data analysis from (Own survey, 2024) using SPSS Version 27.

Following this, the second-ranked item, “I am not familiar with how volunte-
ering works in Sopron,” with a mean of 3.79 and relative weight of 75.84,
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reflects a moderate agreement, suggesting that many respondents feel uncer-
tain about the volunteering process in the area. This lack of familiarity may
hinder their willingness to participate in volunteer activities. The third item,
“I feel uncomfortable volunteering due to language barriers”, has a mean of
3.50 and a relative weight of 70.18, indicating that language challenges are a
significant concern for some individuals, which may affect their confidence
and comfort in volunteering environments.

The remaining barriers show varying levels of agreement, with items
such as “I am hesitant to volunteer because I do not feel fully integrated into
the local community” (mean = 3.32, relative weight = 66.41) and “Volunte-
ering can lead to frustration when expectations are not met” (mean = 3.28,
relative weight = 65.66) receiving neutral attitudes from respondents. This
suggests that while these concerns are present, they may not be as pressing
as the higher-ranked barriers. Additionally, logistical challenges, such as
transportation difficulties and costs associated with volunteering, are in-
dicated by lower-ranking items like “I have trouble finding transportation to
volunteering locations” (mean = 3.16, relative weight = 63.39) and “The cost
of volunteering (e.g., transportation, meals) is a barrier for me” (mean=3.11,
relative weight = 62.26), which contribute to the overall hesitation to engage
in volunteer activities.

Most items in the barriers section exhibit mean scores that reflect neutral
attitudes, with several items falling below 3.00. For instance, concerns about
the legality of volunteering activities (2.60), safety (2.56), and the potential
negative impact on studies (2.47) received lower mean scores, suggesting that
these are not significant barriers for most respondents. This indicates that
while there are perceived obstacles, many respondents may not prioritize
these concerns as strongly as issues related to information accessibility and
integration into the local community.

The standard deviations for the barrier items range from 0.86 to 1.33,
showing a moderate level of variability in responses. The higher standard de-
viation for the item related to language barriers (1.33) suggests greater diver-
sity in opinions about this particular barrier, indicating that individuals expe-
rience these challenges differently. In contrast, lower standard deviations for
items concerning transportation and costs reflect more consensus on these
logistical barriers.

Overall, the findings suggest that while respondents recognize several
barriers to volunteering, the most significant challenges relate to the accessi-
bility of information and a lack of familiarity with the volunteering landscape
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in Sopron. Addressing these barriers through targeted outreach and support
could enhance participation in volunteering, ultimately fostering greater
community engagement and integration among respondents.

Volunteering Activities

Previous Volunteering Engagement

The survey aimed to gather insights from respondents regarding their prior
engagement in voluntary activities before coming to Sopron. The questions
were designed to elicit detailed responses, allowing participants to specify
their experiences in various categories of voluntary work. The findings are
summarized in table (6):

Table (6): Previous Volunteering Engagement of International Students

Category Type of Voluntary Work

Community Services
Maintaining Elderly Homes and Supporting Street Boys
Working with Kids (Foundation and Church)

Community Engagement  Feeding the Hungry and Visiting Elderly Homes
Social Work
Youth Parliament
Elected Member of the General Students' Committee
Planting Trees and Cleaning Beaches
Afforestation and Reforestation
Environmental Clean-ups
Ecological Volunteering
New Students Orientation
Teaching and Helping with Organizations
Teaching Arabic to Non-Arabic Speakers

Environmental Initiatives

Educational Support Education and Community Engagement
Tutoring Kids from Disadvantaged Backgrounds
Graduate Training in Entrepreneurship
Charity Run and Charity Flea Market

Other Activities Helping Special Needs Individuals at Sporting Events

Assisting Small and Medium Entrepreneurs
with Financial Statements

Source: Data analysis from (Own survey, 2024) using SPSS Version 27.

These results indicate a rich variety of previous volunteering experiences,
with significant participation in community services, environmental initiati-
ves, and educational support. This variety suggests that the respondents are
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well-acquainted with diverse types of voluntary work that foster both com-
munity development and individual growth.

Volunteering Activities in Sopron

Upon arriving in Sopron, respondents were asked to specify their volunte-
ering activities, revealing a somewhat narrower scope of engagement. The
summarized activities in table (7) shows the volunteering activities that inter-
national students engaged in since their arrival at Sopron.

Table (7): Volunteering Activities of International Students in Sopron

Category Activity
Mentorship for New Students

Project Week in Faculty of Economics
Youth Exchange

International Student Mentorship
Mental Health Mental Health Programme
Environmental Activities Replanting Burned Forests

Educational Activities

Source: Data analysis from (Own survey, 2024) using SPSS Version 27.

These findings indicate that the majority of volunteering activities in Sopron
are by university-led initiatives. This reliance confirms the lack of accessible
opportunities for students outside the university context as explained in the
barriers analyses.

Preferred Areas of Volunteering in Sopron

The analysis of preferred volunteering areas highlights the specific in-
terests of students regarding their future engagements in Sopron as shown
in table (8).

The results show a preference for environmental matters (32 occurren-
ces) underscores a significant inclination toward ecological sustainability.
Following this, education and academic matters (25 occurrences) reveal a
strong desire to support educational initiatives. Other noteworthy areas inc-
lude social and disability matters (20 occurrences) and humanitarian servi-
ces (18 occurrences), reflecting a commitment to social justice and commu-
nity welfare.
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Table (8): Preferred Areas of Volunteering for International Students in Sopron

# section Occurrence
1 Environmental matters 32
2 Education and Academic Matters 25
3 Social and disability Matters 20
4 Humanitarian Services 18

Source: Data analysis from (Own survey, 2024) using SPSS Version 27.

The comparison of volunteering activities that international students engaged
in their homelands or in Sopron and the preferred activities illustrates a dic-
hotomy between the students’ rich history of volunteering across diverse
sectors and their current concentrated interests in environmental sustainabi-
lity and educational support. While their previous experiences reflect a broad
engagement in community and individual development, the present oppor-
tunities in Sopron appear limited to university-organized activities. This
alignment between past experiences and preferred volunteering areas sug-
gests that local organizations could benefit from creating targeted volunteer
opportunities that resonate with students’ skills and interests, thereby en-
hancing their engagement and integration within the Sopron community.

Conclusion and suggestions

The research highlights the critical factors influencing international students’
participation in cross-cultural volunteering at the University of Sopron. The
findings reveal that although international students recognize the benefits of
volunteering — such as improving teamwork skills, social integration, and
contributing to the community — their actual engagement in voluntary activi-
ties significantly decreases after arriving in Sopron. This decline, from
69.20% participation before arriving to only 19.20% after, suggests that des-
pite students’ initial interest in volunteering, substantial barriers limit their
involvement.

The primary motivations for volunteering are rooted in social and cultu-
ral integration, personal achievement, and skill development. Respondents
strongly agree that volunteering helps them practice teamwork, give back to
the community, and build social connections. However, emotional benefits
like reducing homesickness and stress, although acknowledged, are not as
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highly prioritized. These insights reflect a general orientation toward the in-
terpersonal and collaborative aspects of volunteering, rather than individual
emotional gains.

Conversely, barriers to volunteering include challenges such as dif-
ficulty finding information, unfamiliarity with the volunteering process, and
language barriers. These factors contribute significantly to the sharp decline
in participation rates. Although logistical barriers such as transportation and
time constraints are present, they are not as influential as informational and
cultural obstacles.

The research confirms that international students possess a wealth of ex-
perience in diverse volunteering sectors, particularly in community services
and environmental initiatives. However, their participation in Sopron is
largely limited to university-led initiatives, and for reducing the gap the study
suggests below Suggestions:

e Improving Access to Volunteering Information: The University of
Sopron should prioritize making volunteering opportunities more ac-
cessible to international students. For instance, integrating volunteer
fairs into student orientation programs would allow new students to
explore opportunities early in their academic journey.

e Targeted Volunteering Programs: to better align with students’ in-
terests and previous experiences, the university and local organizati-
ons should create targeted volunteer programs in areas such as
environmental sustainability and education, which were the most pre-
ferred fields among respondents.

e Language Support Initiatives: since language barriers pose a sig-
nificant challenge, offering language support in volunteer activities —
either through bilingual coordinators or language training workshops
— would enable students to participate more confidently. This could
also enhance their integration into the local community.

e Cultural Orientation on Volunteering: organizing workshops that fa-
miliarize international students with local volunteering norms and ex-
pectations could reduce uncertainty and hesitation. Such initiatives
would help students better understand how volunteering works in
Sopron and how they can contribute effectively.

e Collaboration with Community Organizations: encouraging collabo-
ration between the university and local organizations could help di-
versify volunteering opportunities beyond university-led initiatives.
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This partnership would not only provide students with more avenues
to engage with the local community but also foster stronger ties bet-
ween the university and the broader Sopron community.

Recommendations for Future Research

e Conduct qualitative interviews to explore deeper insights into the
varying opinions, particularly for statements with higher standard de-
viations.

¢ Investigate potential barriers to volunteer participation, especially for
those who may not strongly agree with the benefits outlined in the
lower-ranked statements.

By addressing these barriers and enhancing support structures, the University
of Sopron can significantly boost international students’ engagement in cross-
cultural volunteering, fostering stronger social integration and personal deve-
lopment for the students, while contributing positively to the local community.
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Appendix (1): Research instrument
Survey questionnaire.

Dear Student,
My name is (will be added after review), a PhD student at (will be added
after review) , [am conducting research titled:

“Motivations and Barriers for Cross-Cultural Volunteering
Among International Students:
A Study at the University of Sopron, Hungary.”

As part of the research process, I invite you to participate in a survey designed
to gather valuable data that will contribute to a better understanding of the
cross-cultural Volunteering in our University.

Confidentiality: Rest assured that all information provided in this sur-
vey will be treated with strict confidentiality and will be used exclusively for
scientific purposes.

Contact Information: if you have any questions or require further cla-
rification, please feel free to contact me: (will be added after review)
Your cooperation and generous response are highly appreciated.

Best regards,

Volunteerism Definition: Any activity in which time is given freely to

benefit another person, group or Society.

Section 1

Volunteering
experience
Before coming e Have you participated in voluntary activities before coming to

to Sopron Sopron?

Elements

If the responder answered Yes She/he will be asked:

o Ifyes, please describe the type of voluntary work you have been

involved in
After arriving ¢ Have you participated in voluntary activities since arriving in Sop-
in Sopron ron?

If the responder answered Yes she/he will be asked:

o If yes, please describe the type of voluntary work you have been
involved in
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Section 2: Volunteering motivation statements

Motivations

Motivations
statements with
Likert scale
optional answers

Open ended
question:

Elements

Volunteering well help me in career development

Volunteering well be added value to my CV.

Volunteering allows me to practice leadership skills
Volunteering allows me to practice leadership skills
Volunteering helps me to meet new people and make friends.
Volunteering helps me to integrate better into the local culture.

I believe in giving back to the community and helping others
Volunteering gives me a sense of personal achievement and ful-
fillment

My culture values community service, and I feel it’s important to
uphold this value while abroad.

Volunteering would help me understand the local culture better.
Participating in voluntary activities helps to reduce feelings of
homesickness

Participating in voluntary activities to reduce feelings of lone-
liness

Volunteering helps to reduce stress and improve your mental
health.

What would motivate you to Engage more in voluntary activities
while studying in Sopron?
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Section 3: Volunteering barriers statements

Barriers
Motivations .
statements with .
Likert scale

optional answers .

Open ended
question:

Elements

I am concerned that volunteering might affect my studies negatively

My academic schedule is too demanding and doesn't allow time for

volunteering.

I do not have enough time to volunteer due to part-time work com-

mitments

I am not familiar with how volunteering works in this Sopron.

I am hesitant to volunteer because I do not feel fully integrated into

the local community.

I feel voluntary work is not highly valued in my home culture.

I feel voluntary work is not highly valued in Sopron.

Volunteering sometimes causes me emotional exhaustion or burn-
out.

Volunteering can lead to frustration when expectations are not met.
I have concerns about the safety of voluntary activities in a Sopron.
I have concerns about the legality of voluntary activities in Sopron.

I feel uncomfortable volunteering due to language barriers

I have difficulty finding information about volunteering opportuni-

ties in Sopron.

I have trouble finding transportation to volunteering locations.

The cost of volunteering (e.g., transportation, meals) is a barrier for
me.

I lack the necessary skills or training for some volunteer roles.
-Are there any reasons not mentioned above that discourage you

from engaging in volunteering activities?

Section 4: open ended question for general feedback:

Please add any notes or information that you fill that’s its import-
ant for the study
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Section 5: General Information:

Age:

18-24
25-30
31-35
36 and above

Level of Study:

Undergraduate
Master’s

PhD

Other (please specify)

Gender:

Preferred Areas of voluntary engagement:

Male
Female

Environmental matters.
Education and Academic Matters
Social and disability Matters
Humanitarian Services

Other (Please specify)

Country of Origin: (Open-ended)

Duration of Stay in Sopron:

Less than 6 months
6 months to 1 year
1-2 years

More than 2 years

Language Proficiency in Hungarian:

Beginner

Intermediate

Advanced

Fluent

Do not speak Hungarian
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Introduction

In today’s rapidly evolving digital economy the manufacturing industry faces
significant pressure to optimize its operational processes while adopting ad-
vanced technologies. This challenge is particularly relevant for small and me-
dium-sized enterprises (SMEs) that seek to maintain competitiveness while
integrating innovative solutions like SAP S/4HANA into their business mod-
els. SAP S/4AHANA, an enterprise resource planning (ERP) system built on
the HANA in-memory database, promises to revolutionize business pro-
cesses through real-time data processing and advanced analytics capabilities
(Baumgartl et al., 2021). The significance of SAP S/4AHANA lies in its po-
tential to streamline and enhance traditional ERP functionalities by providing
integrated, real-time insights across an enterprise. For SMEgs, the introduction
of such systems represents both an opportunity and a challenge: while the
benefits of improved efficiency, enhanced decision-making, and simplified
processes are clear, the implementation costs, organizational changes, and
technical complexities can be substantial (Becker et al., 2019).

This publication aims to examine the necessity of ERP systems in the
context of modern manufacturing and the digital economy, with particular
focus on SAP S/4AHANA. The goals of the analysis are threefold: first, to
investigate how SAP S/4AHANA impacts business models and operational
strategies within SMEs; second, to explore the benefits and challenges asso-
ciated with its implementation; and third, to provide a framework for under-
standing the strategic role of ERP systems in enhancing efficiency in digitally
interconnected manufacturing environments (Kulkarni, 2019).

The hypothesis of this study is that the introduction of SAP S/4AHANA
in SME:s leads to significant improvements in process efficiency, data inte-
gration, and competitive advantage. However, these benefits are contingent
upon several factors, including the company’s readiness for digital trans-
formation, the alignment of its strategic goals with technological advance-
ments, and the effectiveness of its implementation strategy. Through a de-
tailed analysis of these factors, the research will contribute to a deeper un-
derstanding of the value and challenges of ERP systems in the digital age
(Ternes & Schieke, 2018).



ROBATIAN: Implementation of SAP S4HANA in the manufacturing industry... 29

Theory and state of research

The IDC study from May 2020 reveals that companies globally are prepared
to invest 1.5 trillion USD in digital transformation, but only 26% of them are
realizing the expected return on investment (ROI) from these expenditures
(IDC Corporate, 2020). The study emphasizes that years of billion-dollar in-
vestments are now being critically analyzed in terms of their generated re-
turns. Moreover, 92% of CEOs worldwide face significant pressure to ensure
successful digital transformations. Many companies understand the necessity
of digitalization, but they may not directly link these efforts with an SAP
S/4AHANA migration (Fenn & Raskino, 2008).

A digital business platform significantly enhances the maturity of a com-
pany’s technological architecture. Companies with such a platform have a
40% higher probability of achieving ROI from their digital investments
(IDC Corporate, 2020). This digital platform extends beyond traditional IT
infrastructure and fosters a collaborative ecosystem involving customers,
partners, and suppliers (BMWi, 2016). Future technology architectures are
envisioned as digital platforms, allowing data to flow seamlessly between
applications and systems, ultimately contributing to a company’s digital ma-
turity and aligning with Industry 4.0 objectives (Kollmann, 2019). Cyber-
physical systems (CPS), which merge the physical and digital worlds, are
seen as part of this digital evolution. CPS, especially in industries like auto-
motive and manufacturing, support competitive advantages by leveraging
embedded systems that consist of integrated software and electronics. 98%
of microprocessors in today’s systems are embedded, allowing devices to in-
teract with their environments through sensors and actuators. This intercon-
nection supports a new digital-technological foundation for processing and
utilizing data, contributing to the emergence of Internet of Things (IoT). Ina
broader perspective, the digital business platform, when integrated into En-
terprise Resource Planning (ERP) -systems like SAP S/4AHANA, facili-
tates enhanced collaboration, data integration, and process automation. The
transformation towards intelligent ERP (iERP) is driven by interdisciplinary
teams across IT, finance, and operations, increasing internal productivity
through innovation and transparent roadmaps for implementation (Niemann
& Flug, 2018).

ERP systems integrate various business processes, including finance,
human resources, and supply chain management into one centralized system,
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thus providing a holistic view of operations and enabling more informed de-
cision-making (Becker et al., 2017). In recent years, the digitalization wave
has made ERP systems even more critical for businesses, particularly with
the introduction of SAP S/4AHANA, a next-generation ERP suite that operates
on the SAP HANA database. This system has revolutionized business pro-
cesses by offering real-time data processing capabilities and advanced ana-
lytics. SAP S/4AHANA also integrates cloud computing technologies, offer-
ing businesses flexibility and scalability, which are essential in today’s dy-
namic business environment (Kulkarni, 2019). The literature indicates that
the introduction of SAP S/4AHANA has the potential to significantly impact
business models, especially for small- and medium-sized enterprises (SMEs).
Studies show that digitalization via ERP systems is crucial for improving ef-
ficiency, transparency, and collaboration across departments (Scheer, 2020).
However, the transition to SAP S/4HANA is not feasible without its chal-
lenges. It requires substantial investment in IT infrastructure, training for em-
ployees, and careful planning to ensure that the system is properly integrated
with existing business processes (Hertfelder & Futterknecht, 2019).

In the broader academic discourse, ERP systems are recognized for their
role in supporting digital transformation and business agility (Gong &
Ribiere, 2023). The integration of ERP with advanced technologies, such as
artificial intelligence (Al) and the Internet of Things (IoT), allows for the au-
tomation of processes, predictive maintenance, and improved decision-mak-
ing through big data analytics (Muduli & Choudhury, 2024). These innova-
tions are reshaping industries, particularly in manufacturing, where real-time
data and predictive capabilities can lead to significant efficiency gains
(Wamba et al., 2017).

Despite the clear benefits, there are also risks and challenges associated
with ERP implementation. Many businesses, particularly SMEs, struggle
with the cost and complexity of deploying and maintaining such systems.
The financial burden associated with ERP systems is a critical concern for
SMEs. Subscription fees for cloud-based ERP systems can accumulate to 20-
30% of the cost of on-premise systems, which can be a significant factor for
smaller organizations (Becker et al., 2017). Additionally, a system’s integra-
tion can account for up to 40% of the total ERP deployment costs, emphasiz-
ing the need for SMEs to be aware of these hidden expenses (Péc¢i & Vazan,
2014). This financial strain can deter SMEs from pursuing comprehensive
ERP solutions, making it essential to consider phased implementations that
allow for gradual financial commitment.
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The five theoretical frameworks:

Research suggests that the above mentioned challenges can be mitigated by
adopting a phased implementation approach, focusing on key functionalities
in each business areas first and gradually expanding the system’s scope. Ad-
ditionally, ensuring adequate training and support for employees during and
after the implementation phase is critical for the system’s success (Kulkarni,
2019). Therefore, five theoretical frameworks were investigated to find the
best approach:

Business Model Canvas by Osterwalder & Pigneur, the St. Gallen Man-
agement Model (SGMM), Wirtz’s Business Model Framework, Stdhler’s
Business Model Canvas, and Gary Hamel’s Business Model Concepts pro-
vide valuable insights for understanding how digital transformation technol-
ogies, like SAP S/4AHANA, can impact each business areas of small and me-
dium-sized enterprises (SMEs) in the manufacturing industry. Osterwalder
& Pigneur’s Business Model Canvas emphasizes the nine key components
of a business model, including value propositions, customer segments, and
revenue streams. This structured approach is useful for SMEs implementing
SAP S/4HANA as it allows them to assess how the ERP system will impact
each aspect of their business from streamlining internal processes to enhanc-
ing customer relationships (Osterwalder & Pigneur, 2010).

The St. Gallen Management Model (SGMM), with its focus on integrat-
ing various subsystems (resources, processes, stakeholders), provides a ho-
listic view of how SAP S/4AHANA can align internal operations with external
market conditions. This model is particularly useful for understanding how
real-time data from SAP can improve coordination between departments and
across the supply chain (Riiegg-Stiirm, 2005).

Wirtz’s Business Model Framework highlights the importance of in-
novation and customer-centricity. In the context of SAP S/4HANA, this
framework is essential for SMEs looking to maintain agility and adapt to
changing market demands through data-driven insights. The system’s inte-
gration of advanced technologies like Al and IoT supports Wirtz’s emphasis
on continuous innovation (Wirtz, 2011). Stiihler’s Business Model Canvas
focuses on the interaction between value propositions and customer ex-
pectations. For SMEs, SAP S/4HANA helps enhance customer satisfac-
tion by delivering faster, more accurate responses to customer needs through
automated processes and real-time analytics (Stihler, 2002). Finally, Gary
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Hamel’s Business Model Concepts encourage businesses to embrace dis-
ruption and strategic innovation. This is directly relevant to the radical
changes introduced by SAP S/4HANA in terms of integrating cutting-edge
technologies and transforming traditional operations. Hamel’s framework
supports the idea that SMEs can use S/4HANA to stay competitive by re-
thinking their core business processes (Hamel, 2000).

In summary, the literature demonstrates that ERP systems like SAP
S/4AHANA are pivotal in enabling digital transformation in the manufacturing
industry. They provide a unified platform for managing operations, improv-
ing efficiency, and facilitating real-time decision-making in each business
area. However, the successful implementation of such systems requires care-
ful planning, adequate investment, and continuous support to overcome the
associated challenges (Hertfelder & Futterknecht, 2019).

Methodology

The chosen research methodology is primarily qualitative. While both quali-
tative and quantitative methods were initially compared to assess their suita-
bility for the study, only the qualitative method was ultimately used. The re-
search focuses on conducting expert interviews to gather in-depth insights
into the impact of SAP S/4AHANA on small and medium-sized enterprises
(SMEs) (Baur & Blasius, 2014).

Since the research question requires project support as well as specialist
knowledge and experience in the field of “SAP S/4AHANA project migration”
as selection criteria, the selection of possible interview participants was lim-
ited. Through an internal network, 15 qualified potential participants from
various companies (energy, manufacturing, automotive, production) could
be categorized. These 15 target persons met the selection criteria and were
contacted by e-mail to inquire about their availability and willingness to par-
ticipate. Nine of these people expressed their interest, five of whom were ul-
timately able to make the time. These interviews were aimed at gathering
insights into the challenges, experiences and the strategic motivations behind
the migration. The stakeholders included IT managers, consultants, and busi-
ness decision-makers who were involved in the project phases of planning,
implementation, and post-implementation.

The interview guideline is structured to align with the research question
and theoretical hypotheses, which can be validated using the expertise of in-
terview participants. This structure is based on three essential requirements.
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First, the number and sequence of questions were established, though the lit-
erature does not prescribe a specific number of questions, as this varies de-
pending on the subject of research (Baur & Blasius, 2019).The Business
Model Canvas served as the thematic foundation for creating the interview
questions, ultimately leading to the development of 25 key questions. There
are no fixed standards for the length of an interview; however, given the time
constraints of the experts, a duration of 60 minutes was chosen. The questions
followed a natural flow of conversation rather than adhering to a strict se-
quence (Kaiser, 2014).

The second requirement involves informing the interviewees about the
objectives and conditions of the interview, including the research intent
(known as “informed consent”) and measures to safeguard their personal data
(Glaser & Laudel, 2009). The final requirement focuses on the role of the
interviewer, who is viewed as a “co-expert.” The interviewer’s role is to en-
gage with the interviewee by adapting questions and demonstrating deep
knowledge of the subject, while remaining neutral to avoid influencing re-
sponses. The guideline follows a principle of “collect, check, sort, summa-
rize”. Initially, questions were generated without restriction, then organized
into a meaningful sequence. The questions were divided into nine thematic
areas, supported by an introduction and conclusion, ensuring the interview’s
structure was clear to the participants. To analyze the qualitative data col-
lected from these interviews, the software MAXQDA (VERBI — Software.
Consult. Sozialforschung. GmbH, MAXQDA2020 — RS5ffcb6eclfac4)
was employed. MAXQDA enabled the coding and structuring of the inter-
view responses, facilitating a thorough analysis of recurring themes and in-
sights related to the implementation process. The use of this tool ensured that
the qualitative data was systematically organized and that the findings were
presented in a structured and meaningful way (Radiker & Kuckartz, 2019).

This qualitative approach, supported by expert interviews and analyzed
through MAXQDA, provided a comprehensive understanding of the strate-
gic and operational impact of SAP S/4AHANA on SMEs. The analysis focused
on identifying the key benefits and challenges faced during the implementa-
tion phase, as well as the broader implications for digital transformation
within the industry (Radiker & Kuckartz, 2019). The framework used for this
research was based on a combination of established models for digital trans-
formation and ERP implementation. In particular, the St. Gallen Manage-
ment Model (SGMM) and Business Model Canvas (BMC) provided the
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foundation for analyzing how S/4HANA impacts different business areas
(Osterwalder & Pigneur, 2010).

Process Evaluation and Limitation

The use of computer-assisted qualitative data analysis software (CAQDAS)
like MAXQDA in this study facilitated the processing and analysis of the
interview transcripts. The software applied the coding guidelines from the
search grid and ensured that the step-by-step analysis was consistently linked
back to the original transcripts. This helped improve the quality of the results
by making it easier to manage recurring code segments, which played a cru-
cial role in answering the research questions.

Despite the added convenience of using CAQDAS, the software did not
replace the need for meaningful coding and analysis by the researcher.
MAXQDA was selected specifically because it integrates methodological
features based on Mayring, 2015 and (Ridiker & Kuckartz, 2019), support-
ing the scientific quality of the analysis. In total, 11 main code systems were
developed: nine focused on the theoretical structure of the business model
canvas (BMC) and two addressed organizational and summary points of
view. These systems provided independent and consistent perspectives for
evaluating the expert interviews.

The study was limited to a specific region and industry sector, which
could affect the generalizability of the findings. Future research could expand
on this by including more diverse industries and geographical regions
(Becker et al., 2019).

Results

The implementation of SAP S/4HANA within the context of medium-sized
enterprises has yielded significant results, particularly in terms of efficiency
and process optimization. One of the key findings highlighted in the study
was the ability of SAP S/4HANA to reduce operational costs by consolidat-
ing and automating processes (Kulkarni, 2019). This reduction of process
complexity allowed businesses to improve overall responsiveness and agil-
ity, especially in reaction to customer demands. The system’s integration ca-
pabilities have played a crucial role in fostering better coordination between
various departments and locations, enabling quicker decision-making and re-
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ducing error rates across the board (Hertfelder & Futterknecht, 2019). An-
other important result is related to the improvement in financial processes.
The adoption of SAP S/4AHANA, supported by its in-memory HANA data-
base, has allowed faster financial reporting and real-time analytics, leading
to a more transparent view of the organization’s financial health. The sys-
tem’s ability to generate financial reports “on-the-fly” has also contributed to
a more streamlined closing process for financial periods, reducing the time
previously required for this task (Baumgartl et al., 2021).

The study also discusses the impact of SAP S/4AHANA on digital trans-
formation initiatives. The system’s advanced functionalities have made it
easier for companies to embark on broader digitalization strategies, which
include integrating technologies like Al and IoT. This has facilitated the de-
ployment of predictive analytics and improved real-time insights, empower-
ing businesses to optimize their supply chain and production processes eftec-
tively (Born, 2018). Furthermore, the standardization of business processes
through SAP S/4AHANA has led to a significant reduction in IT maintenance
and development costs. Companies no longer need to rely heavily on custom
development as the system’s configuration options provide robust solutions
that can be applied across different operational areas. This has allowed or-
ganizations to focus their resources on strategic activities rather than mainte-
nance (Osterhage, 2014).

Additionally, MAXQDA'’s frequency tables were used to examine the
frequency of coded segments in the interviews, allowing for structured eval-
uation. The following figure shows the frequency overview in relation to the
top three main code systems with the corresponding subcodes:

" Part of the digitization strategy 6
. ) 6
N :E Additional effort 7
2 3
Agility 8
2
Reduction of ERP operating costs 2
= 4
S Commercial risks 3
-
ROI analysis period 5
S = 1
=2 SAP structure - not S/4HANA 1
= 5 2
= B« Supporting (realizing, not generating) 13
0 2 4 6 8 10 12 14

Figure 1: Frequency of the top three coded segments
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For example, “key activities” was the most frequently mentioned code with
30 coded segments, while system stability was the least mentioned with
seven codes. These insights contributed to the in-depth evaluation of the ex-
pert interviews, ultimately enhancing the overall analysis.

Furthermore, the clear statement can be made from the ““value proposi-
tion” area that the S/AHANA system only supports the implementation of the
project. Another figure shows the most frequently mentioned “expectations”
of the SAHANA project:

System stability 7

Additional function in the "digital core" 10

Consolidation of

. 15
business processes

0 2 4 6 g 10 12 14 16
Figure 2: Frequency of the top three expectations & added value coded segments

It can be noted that the consolidation of business processes was mentioned
most frequently with 15 codes and the system stability was mentioned least
frequently with seven codes.

Summary of Expert Interviews on SAP S/4HANA Implementation
Value Proposition and CRM Integration:

Expert 1 highlighted that a substantial transformation in customer value ne-
cessitates the integration of SAP S/4AHANA with C/4HANA, thereby facili-
tating the provision of novel services through digital data interchange. Con-
versely, other experts (2—5) contended that external CRM solutions, when
integrated with S/4AHANA, adequately suffice. They acknowledged SAP’s
endorsement of third-party interfaces but criticized its preference for native
solutions. Overall, there existed a consensus that combining S/AHANA with
a customer management system enhances value.
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Innovation and Business Development:

The respondents underscored innovation as a pivotal factor driving the adop-
tion of S/4AHANA, citing the inability of legacy systems to fulfill impending
demands. While Expert 2 reported the emergence of new business opportu-
nities subsequent to migration, others (3—5) principally attributed advantages
to efficiency enhancements and process optimization rather than to new rev-
enue pathways. There was a limited expectation regarding immediate return
on investment; however, experts underscored the potential for long-term ben-
efits such as inventory reduction and cash flow improvements.

Downtime and Project Execution:

All experts agreed that downtime during migration had minimal financial im-
pact, although some slower processes (e.g., returns handling) were acknowl-
edged retrospectively. Expert 3 elaborated on the meticulous planning under-
taken to circumvent disruptions, while other experts noted residual inefficien-
cies attributed to incomplete system utilization following migration.

Process Optimization and Change Management:

Process optimizations were widely realized, with heightened employee ac-
countability identified as a significant determinant of success. Experts 1, 3,
and 5 reported enhanced employee engagement and ownership of SAP pro-
cesses in the post-implementation phase. Conversely, Expert 2 pointed out
inadequate change management, which culminated in persistent errors. The
necessity of workshops and leadership commitment was emphasized as crit-
ical for forthcoming projects.

Agile Work and IT Structures:

Experts recognized a hybrid approach encompassing both traditional (water-
fall) and agile methodologies during implementation. Nonetheless, they did
not regard S/AHANA as a prerequisite for agile practices, instead stressing
the importance of process workshops to equip teams with requisite compe-
tencies. Enhanced IT frameworks and newly established roles, such as pro-
cess architects, were instituted to address business requirements and sustain
SAP operations.
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Cloud Strategy and Supplier Dependency:

Only Expert 1 reported the establishment of a comprehensive S/AHANA
cloud strategy, utilizing short release cycles to foster innovation. The remain-
ing experts (2—5) described hybrid configurations, which integrate cloud flex-
ibility while retaining critical systems on-premises. Experts expressed con-
cern about increased reliance on cloud providers, terming it “supplier-
bounded.”

Key Partnerships and Costs:

Experts accentuated the significance of partnerships with SAP, with closer
collaborations surfacing during implementation. While SAP’s role was per-
ceived as essential, some experts regarded the dependency as a negative as-
pect. Cost considerations remained a paramount concern, with external con-
sulting fees identified as the predominant expenditure. Return on investment
evaluations varied, with Experts 1 and 3 reporting favorable returns, whereas
others cited inadequate preparation for the assessment of benefits.

Expectations and Outcomes:

Despite the diversity of experiences, all interviewees affirmed that fundamen-
tal expectations — such as system stability, cost savings, and consolidation of
business processes — were predominantly fulfilled. Experts underscored ad-
vantages such as global inventory activation and personnel cost reduction but
noted that success frequently hinged on the organization’s readiness.

In summary, the introduction of SAP S/4HANA has driven considerable
improvements in cost efficiency, process optimization, and digital transfor-
mation, thereby positioning medium-sized enterprises to compete more ef-
fectively in a rapidly evolving business landscape (Becker & Ulrich, 2019).

Discussion

The introduction of SAP S/4AHANA has highlighted several key outcomes
for mid-sized companies. One prominent theme emerging from the research
is the need for balancing innovation and operational efficiency. SAP
S/4AHANA is often positioned as a powerful tool to drive digital transfor-
mation, yet its implementation has not always been straightforward for mid-
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sized firms, especially given the substantial financial and structural commit-
ments required for such a migration. Key interviews revealed a general hesi-
tation among businesses, particularly regarding the perceived complexity of
the migration process. Companies recognized the potential long-term benefits
of adopting SAP S/4HANA, including improved business agility and more
efficient resource management, however they were concerned about the im-
mediate costs and disruptions. Specifically, companies in the early stages of
transitioning to SAP S/AHANA were found to be more cautious about busi-
ness process disruptions during the system changeover, which points to a gap
in readiness for comprehensive digital transformation. In particular, busi-
nesses showed concern over the ROI (Return on Investment) associated with
the transition, often struggling to quantify the long-term gains versus the im-
mediate costs. Moreover, certain internal challenges were identified, such as
the resistance from employees unfamiliar with the new ERP functionalities
and the need for extensive training programs. IT departments were observed
to face an uphill battle in aligning the new SAP S/4AHANA environment with
existing processes, which contributed to some operational delays.

Ultimately, SAP S/4HANA presents considerable opportunities for mid-
sized businesses by providing a robust framework for integrated digital pro-
cesses. However, the study underscores that the success of such implementa-
tions is heavily contingent on effective change management, stakeholder
alignment, and ensuring that staff are adequately trained to manage the new
systems. Additionally, there is a pressing need for more tailored solutions to
address the specific needs and constraints of mid-sized enterprises, particu-
larly regarding cost and complexity management.
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Abstract: The main focus of this study is to research the effects of the use of
digital technologies in the ESG transformation (Environmental, Social,
Governance) with the goal to achieve growth and climate protection goals
from an economic perspective. The use of digital solutions in automated pro-
cesses offers opportunities to obtain information about impending disrupti-
ons when carrying out periodic tasks, and to avoid them in the sense of eco-
logical sustainability to protect the natural resources (primary raw materials)
that still exists. The purpose of this study is to examine the general un-
derstanding of ESG transformation and the connections within industry bet-
ween digitalization and sustainable development through comparative analy-
sis and comprehensive literature research. Despite the efforts in many scien-
tific works that are increasingly concerned with sustainable development, the
public often debates the increasing destruction of natural resources due to
population and economic growth only, but makes no efforts in implementing
relevant changes. Laws and guidelines such as the European Union’s CSRD
directive as a regulatory requirement (Corporate Sus-tainability Reporting
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Introduction

Digitalization is currently considered to be of great importance in social and
economic policies, both on the level of governmental regulations and also in
the sustainability policies of the companies (Brockhaus et al., 2020). There
are optimistic expectations that operational digitalization will optimize pro-
cesses, preserve resources and thus increase sustainability in both production
planning and upstream and downstream processes (D. Koch et al., 2022).
Digitalization, digital transformation, IoT (Internet of Things) and Al (artifi-
cial intelligence) are often used synonymously, as the computerization of
processes or as a digitalization term for the assumption of decisions by soft-
ware-supported systems (Negi et al., 2024), not taking into consideration that
the scope and the necessary investments for the transformation are very dif-
ferent (Brockhaus et al., 2020).

Such generalized statements make the transformation process more dif-
ficult because the terms of digitalization and artificial intelligence blur fiction
and reality due to their frequent use in social media and feature films (Geth-
mann et al., 2022). Depending on the industry sector which the companies
belong to, the ESG transformation (Environmental, Social, Governance) af-
fects almost all areas: such as the business model, corporate financing, cor-
porate value, CO2 compensation, marketing, production and strategic plan-
ning (Neumann & Forthmann, 2024). Digitalization offers the possibility of
converting analogue issues into digital ones, which then creates digitality in
which the information can be changed and communicated (Pausits et al.,
2024). The three properties mentioned above — the transfer, the change and
the communication — between different Internet-enabled devices are decisive
for so-called IoT-products, which can better adapt products and services to
customer needs and thus optimize certain processes (Jacob, 2023).

In order to do justice to the ESG transformation and ecological sustain-
ability, the right conditions must first be created (werk21, 2022a) because
they are still largely discussed separately, the so-called green economy is
coming to the fore, which is the guiding principle of an ecologically sustain-
able economy that combines ecology and economy and increases social pros-
perity (werk21, 2022b). The prerequisites for the ESG transformation are sus-
tainability regulations such as the GCD (Green Claims Directive), CSRD
(Corporate Sustainability Reporting Directive) and the CSDDD (Corporate
Sustainability Due Diligence Directive), which pose major challenges for
companies when implementing the requirements (Falker, 2024). A study
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conducted by KPMG shows that the ESG transformation of 47% of the par-
ticipating companies is a clear competitive advantage, speaks of cost savings
and reputational, financial and legal risks in the event of non-compliance, if
one follows the interview conducted internally by two KPMG employees
(Mazar, 2023). The challenges associated with implementation, such as the
necessary investments in consulting, provision of resources, higher wage
costs, the additional time required and the redesign of processes, which in-
creases complexity, were not taken into account (Michen, 2023). Even with
the support of digitalization and Al, implementation remains a major chal-
lenge if companies limit themselves exclusively to purpose-oriented action
(predefined by goals and means) without understanding the complexity and
meaningfulness (understanding-oriented action), because Al fails here in
most cases — for the time being (Maio, 2024). Consequently, the discourse
that arises in the initial situation of an ESG transformation will influence the
final result according to the perception of the problem and the subsequent
action and will determine the success (Heinemann, 2011). In this study, we
took the opportunity to use the theoretical approach for the use of digitaliza-
tion to increase the efficiency of electric drives along the product life cycle.

Relevance and problem

This topic becomes very important for every company or organization be-
cause all of them develop their own corporate culture over time, which is
shaped by the prevailing behaviours, norms, values and attitudes (Lippold,
2024). As a result, the dominant corporate or organizational culture (herein-
after referred to as corporate culture) must be transformed into a sustainable
corporate culture by which ecological and social sustainability goals and vi-
sions are communicated (Bruhn & Hadwich, 2024a). The transformation of
corporate culture within the strategic objective is carried out on the one hand
via company analysis (strengths/weaknesses) and on the other hand via stake-
holder/environmental analysis (opportunities/threats) (R. H. Jung et al.,
2018). The decisive factor is how the reality of the company is perceived and
evaluated based on the information and data available (Maio, 2024) and how
this reality can be transformed into a new reality (Heinemann, 2011) in the
sense of ecological and social sustainability in a constant discourse. The de-
cisive factor is how the matter (ESG transformation) is thought about and,
above all, how it is debated, because both the non-linguistic and linguistic
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elements of the discourse determine how ecological and social aspects are
taken into account in the further transformation process (Bruhn & Hadwich,
2024b). The real relevance of the topic lies behind the EU’s (European Un-
ion’s) threat of liability from the CSDDD if ESG aspects are not taken into
account in corporate decisions and puts ESG on a par with the management
duty to ensure the profitability and continued existence of the company (Neu-
mann & Forthmann, 2024).

The problem is that ESG is often equated with the term “sustainable” in
literature and press (Dilg, 2024), but ESG goes far beyond the concept of
sustainability as a criterion for sustainable business. ESG combines ecologi-
cal goals (reducing negative environmental impacts), social goals (assuming
social responsibility) and economical goals (compliance with legal require-
ments and, with the involvement of stakeholders, increasing innovation and
competitiveness) (Bruhn & Hadwich, 2024b).

The ESG transformation requires that the learning content and study pro-
grams are adapted to the requirements as early as the qualification stage
(Pausits et al., 2024). The transformation requires great efforts in research
and development in industry, on the one hand to develop new (more recycla-
ble) materials and products that can be used for longer in the spirit of the
circular economy (Hayil & Ibrahim, 2023), and on the other hand to redesign
work processes in industry, in the further training of employees and the
requalification of company management (Neumann & Forthmann, 2024).

The social framework conditions are experiencing a radical change in
training, studies and in industry due to the rapid development of digital trans-
formation, because new skills in dealing with and using new digital solutions
are necessary in order to use new forms of learning and products (Pausits et
al., 2024). In this context, transformation can be understood as the process of
transferring technology or technology components and associated knowledge
across the boundaries of several social units (Sarala et al., 2024). Artificial
intelligence is a part of digitalization and digital transformation that is aimed
at using all the potential of digitalization, which in turn is a part of automa-
tion, which allows human work to be done by machines (Gethmann et al.,
2022). Only a few traditional professions in crafts and agriculture (traditional
manufacturing/cultivation) can now do without digitization —all other sectors
and many areas of industry are currently moving towards Industry 4.0, where
many expect that investments in applications that increase quality and effi-
ciency will reduce costs through networking in the value chain and that the
range of services and products can be improved through digitalization (Jacob,
2023). With Industry 4.0, the automation of processes is changing and even
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areas of life and work fields, depending on the industry, are subject to
changes caused by the technical development of IoT products (networking
of applications) (Gethmann et al., 2022). The networking of various IoT
products is hoped to lead to more intelligent and energy-saving use, whereby
networking also implies a stronger interlinking of economic activities in the
sense of globalization — stronger cooperation between different compa-
nies/organizations (Jaggi, 2003). The companies that will prevail are those
that can use the advantages of digitalization to efficiently use increasingly
scarce resources and are thus significantly more energy efficient (Linne,
2003). Innovative business models are usually strategically geared towards
growth and are either aimed at changing the type of value creation or at cre-
ating new (additional) needs in addition to existing ones (Griese & Schnitker,
2023). Since climate change is not only a scientific problem, but also a social
and technical problem, which has been discussed in social science journals
for more than 30 years, more and more social and political questions are be-
ing addressed (Janko¢ et al., 2010), meaning that such complex topics can be
seen as the basis for ESG transformation at the individual and macroeco-
nomic level (Bruhn & Hadwich, 2024b).

The transformation to a circular economy does not only involve the de-
velopment of new, more recyclable materials, but also the intensification of
benefits and the extension of product life spans pose major challenges for
society, as these are not compatible with the growth strategies of many com-
panies (Linne, 2003).

ESG - Challenges

Industry and society are undergoing a major transformation, which is essen-
tially accompanied by ecological, demographical, socio-political and eco-
nomical megatrends, which is one of the reasons why business environments
are constantly changing, and the pressure is constantly growing (Englert &
Ternes, 2019). Demographic change is a significant element of the transfor-
mation, as current forecasts predict that Germany will be short of 7 million
workers or skilled workers by 2035, which will lead to a decline in economic
performance and failure to achieve growth targets (Bruhn & Hadwich,
2024b). The ability to promote and invest in innovation is said to have great
potential in sustainable development if these innovations are sustainable and
forward-looking and are geared to the changed situation (Englert & Terneés,
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2019). In the future, digitalization, sustainability and people will be insepa-
rable from one another, as all of these areas are constantly producing new
information and therefore more new knowledge must be imparted in a shorter
period of time (Bruhn & Hadwich, 2024b).

For this reason, traditional business models should be constantly re-
evaluated because Industry 4.0 technologies generate significant benefits
from Big Data solutions that enable real-time integration of business pro-
cesses (sales, production), which influences customer behaviour and product
life cycles (GlaB & Leukert, 2017).

Environmental and climate crisis

The environmental and climate crises cannot be viewed in isolation because
they are accompanied by health and economical crises (Wittpahl, 2020) and
currently also political crises and wars in Europe and the Middle East. Many
organizations, institutes, experts, researchers and churches are increasingly
pointing out that all the crises mentioned above are closely related to each
other (Bandi, 2024). Banks play an important role in both, in the economic
crisis and also in the climate crisis because they determine what climate-
friendly investments should be and how they are promoted (Schwager et al.,
2022). One of the most important questions in terms of ecological sustaina-
bility is how a product can be produced in such a way that as few resources
(raw materials and energy) as possible are required and how it can be oper-
ated in such a way that as few greenhouse gases as possible are released (Ja-
cob, 2023). Not least, the high greenhouse gas emissions are attributed to the
increasing need for packaging and transport for consumer goods in online
retail (Harwardt, 2023) and the poor recyclability of many products, which is
associated with enormous energy requirements (Griese & Schnitker, 2023).

To achieve the climate protection goals, greenhouse gas emissions must
be reduced in both, in the industrial sector and in all other sectors (health care,
transport, private sector) by reorganizing to CO2-neutral technologies
(Schwager et al., 2022). However, the CO2-neutral technologies from wind
and solar energy are not always available and weather changes have a direct
impact on power supply, which makes demand-oriented supply currently still
questionable (Wittpahl, 2020). The effectiveness of the objectives derived
from the ESG transformation can be tested using KPIs (key performance in-
dicators), which are determined by measuring
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e the CO2 footprint,
e energy consumption (electricity, gas),

e water consumption and
e the amount of waste produced (Bruhn & Hadwich, 2024b).

Social and societal

The previously mentioned megatrends and digitalization are changing the
culture of a society, which also initiates a change in values that is interrelated
with selected social areas such as individualization and the drive for perfec-
tion, mobility, gender roles and diversity, demographic change and, of
course, sustainability (Jacob, 2023). The changed everyday behaviours in the
so-called “wealthy industrialized countries” are thus contributing signifi-
cantly to the climate crisis due to the constantly growing mobility (individual
transport), the need for new technologies (electronic products) and the signif-
icantly increased amounts of household waste (Schwager et al., 2022). The
extraordinarily high pressure caused by the constantly new needs of the
masses initially falls on the producers, who are happy to pass on all the re-
sponsibility to politicians because market share, market dominance and
growth are what counts for producers first and foremost (Sigl, 2023).

The ESG transformation is an overall social transformation process af-
fecting society as a whole, which shapes the development of society as a
whole and pursues the goal of enabling a fair and good life for all now and in
the future (Henkel et al., 2021). Taking digitalization into account, a contem-
porary theory states that digitalization is a global and social event that has
already begun with the restructuring process of society and the economy
(Sigl, 2023). The effectiveness of the social goals implemented in the com-
pany is also evaluated by means of KPIs, which are determined, for example,
by measuring

o the degree of diversity,

e age and origin of employees, employee satisfaction, safety of work-
ing conditions

e or expenditure / donations for social projects

(Bruhn & Hadwich, 2024b). Compliance with social goals is one of the key
factors in counteracting the disadvantages of digitalization such as
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e high workload and lack of time,

e unfair pay,

e bureaucracy and high documentation effort,

e 1o social prestige of the profession, age discrimination,
e poor working conditions (Jacob, 2023).

Corporate governance

For companies and organizations of all kinds, ESG transformation means a
constant process of change with an ever-increasing focus on reducing green-
house gas emissions and improvement of ecological sustainability (Schwager
et al., 2022). With the megatrend of digitalization and artificial intelligence,
sustainability has become a success factor and possibly offers one of the most
important social and economic opportunities of the present (Lippold, 2024).
Megatrends can be spoken of when there is a need for change — here — in the
sense of ecological sustainability, which brings about change and the pursuit
of improvements that have a broad impact on society and the economy (Ja-
cob, 2023). For this reason, investors are more likely to invest in the shares
and funds of companies that invest capital in green technologies and pursue
ethical principles in corporate governance and are also given advantages be-
cause they are said to have great innovation potential (Linne, 2003). Ulti-
mately, the company’s management is responsible for generating profits in
order to be able to successfully implement the business model in an eco-
nomically, ecologically and socially sustainable manner over a longer pe-
riod of time and to influence the market accordingly (Lippold, 2024). To this
end, at the beginning of an ESG transformation, it is necessary for the man-
agement to implement future leadership and strategy in a sustainability-ori-
ented manner, in its vision, mission, corporate values and in strategy devel-
opment, in planning (Bruhn & Hadwich, 2024b). The KPIs of ecological sus-
tainability measure success based on

e the increase in profit and sales,
o the profitability of sustainable investments and
e the reduction of costs and savings in energy and raw materials

based on the implemented economic goals (Bruhn & Hadwich, 2024b).



Rostas: Sustainability Transitions — Innovation Eco-Systems — Digital Solutions 2024 51

Objectives and questions

The aim of this study is to use an example to examine the service life of an
electrically driven machine (submersible motor pump) from the creation of
the need, along the service life to disposal, and to map the ESG aspects and
link them to the theoretical approaches of ESG. Since the climate crisis has
penetrated the collective awareness, energy and resource efficiency features,
which are also important for professional users (companies), have also come
to the fore due to social pressure and, on the other hand, due to the Supply
Chain Due Diligence Act and other requirements by the legislature
(Schwager et al., 2022). The energy industry’s goal for the future is the de-
centralized and demand-oriented provision of energy and, with the help of
digitalization, only the amount necessary to carry out a specific job (such as
emptying a container) should be used (Jacob, 2023). Changes are often asso-
ciated with significant adjustments in production plants, including changes to
the business model, and therefore offer consistency in the optimization and
efficiency strategy to adapt processes to the existing conditions with the help
of digitalization (Jacob, 2023).

The following example looks at a normal (everyday) process of TEG
(Tsurumi (Europe) GmbH, Diisseldorf, Germany) with the support of the
sales and marketing department. With a few exceptions, depending on the
industry, sales structure and corporate culture, sales processes are organized
very similarly, whereby they are also essentially determined by the customer
decoupling point (Uhe, 2002). The customer decoupling point indicates at
which point in the product creation process a customer can be assigned to the
product in the supply chain (Schenk et al., 2014). This point is at the end of
the process at TEG because almost all products are produced anonymously
to the customer. As a result, the previously formulated goal is illustrated with
the practical example of TEG. Furthermore, an attempt is made to link the
ESG aspects and technical possibilities of digitalization along the product life
cycle in order to identify possible opportunities and risks. The following
questions can be derived from this

e In which phases of the product life cycle can digital technologies help
to reduce CO2 emissions?
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e In the practical example presented here, can positive effects be
achieved between the ESG (Environmental Social Governance) ele-
ments, or can they only be considered in isolation from one another
for the time being?

e (Can possible approaches from the linear economy be found in the
circular economy under the given circumstances?

The following hypothesis can be derived from the questions: digital techno-
logies can extend the useful life of certain products, thereby conserving va-
luable primary raw materials and contributing to ecological sustainability.

Method

In order to answer how digitalization, the Internet of Things and artificial
intelligence relate to the ESG transformation, and which limitations still exist
in practice, a comprehensive and systematic literature research was chosen
as the method. In order to present the theoretical aspects more transparently,
supporting examples from the practice of Tsurumi (Europe) GmbH are used.

Literature research

Systematic literature research is most suitable in this work because the re-
search question has already been defined and relevant sources have been
searched for using selected search terms. Systematic literature research in se-
lected databases is essential in order to take into account the latest state of
research (Doring, 2023), but it is advisable not to consider only the latest
sources in this work. The beginnings of digitalization go back to the middle
of the 20th century with the ENIAC (Electronic Numerical Integrator and
Computer), followed by mainframe computers in the 1960s, personal com-
puters in the 1980s, followed by the Internet and later smartphones, up to
today’s Al applications, which have influenced both the economy and poli-
tics and society ever since (Jaggi, 2023). The search for specialist literature
was carried out using the keywords mentioned in the abstract and other search
terms as listed in Figure 1.



Rostas: Sustainability Transitions — Innovation Eco-Systems — Digital Solutions 2024 53

Number Number ofhits ~ Number = Number of
of hits — — Database of of hits — hits —
Search terms Fernuniversitit =~ the Technical Google Research
Hagen University Scholar Gate
database of Dortmund database database
Digitalization ESG 4 45 85 121
ESG-Transformation 66 70 90 76
CSRD ESG 48 32 66 72
Sustainable development
ESG 24 21 94 70
environmental crisis 28 59 49 80
climate crisis 16 33 91 50
Renewable energy 49 35 73 75
energy efficiency 69 49 68 42
Artificial intelligence 44 21 23 38

Figure 1: Overview of literature search — Search terms absolute distribution
Source: own illustration
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Figure 2: Overview of literature research — search terms relative distribution
Source: own illustration

The relative distribution of the search results in Figure 2 shows that most
possible sources can be found primarily via Google Scholar and secondly via
ResearchGate. Some sources are often suggested to various databases and in
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most cases the sources can be accessed via a download link directly from the
publisher (Springer Fachmedien, Springer Gabler, Springer Berlin and
Springer Vieweg). The focus of the selection of sources was on processing
the current state of research (Doring, 2023), so the search was specifically for
sources from 2023 and 2024. But older sources are also taken into account in
this work as long as their content is still current and no newer research results
are available, unless they are needed for a historical consideration of the sub-
ject of the study (Berger-Grabner, 2016). A very high number of articles were
identified in this search and therefore the research was initially restricted to
the established publishers mentioned. The publications were then selected
based on the relevance of the title to the topic. A total of 2,004 publications
were found. After removing duplicates and publications that were not avail-
able online, 154 remained. After checking the content of the abstracts, 48
remained.

Case study

The case study of Tsurumi (Europe) GmbH outlined in Chapter 5 does not
represent an independent study within the framework of an empirical inves-
tigation. All information was provided by TEG’s Sales and Marketing Di-
rector, Mr. Birger Schmidt, and Senior Product Manager Mr. Stefan Him-
melsbach as part of the team of CSRD implementation from May 2024. The
aim of applying the case study is to develop practical incentives to identify
opportunities that can achieve improvements within the limits of existing
processes in terms of ecological sustainability, thus shortening the learning
curve for future solutions and accelerating new processes (Bruhn & Had-
wich, 2024a).

The company operating in this case study is the subsidiary of the Jap-
anese manufacturer TMC (Tsurumi Manufacturing Co., Ltd.) with head-
quarters in Kyoto. The European subsidiary sells its products throughout
Europe with the support of five subsidiaries and a very well-organized
dealer network.

The implementation of the CSRD is, on the one hand, a requirement of
the parent company TMC and, on the other hand, a requirement of the CSRD
standard. Since TEG, together with its subsidiaries, meets at least two of the
criteria (total assets and net sales) across Europe, it will therefore be required
to report as early as 2025 (Bruhn & Hadwich, 2024a).



Rostas: Sustainability Transitions — Innovation Eco-Systems — Digital Solutions 2024 55

Procedure of the case study

The approach in the case study consists of comprehensive observation of the
sales process during CSRD implementation. The analysis of the TEG’s busi-
ness model and the strategy towards risks related to ESG aspects along the
supply chain is of great importance because it poses the risk of an increased
material footprint or a threat to security of supply (Has, 2022). Since the TEG
also still follows the structures of the linear economy (production — use —
disposal) because it can always procure resources easily and inexpensively
(Hansen et al., 2021), the risks and opportunities in the phases of the product
life cycle displayed in Figure 3 must be examined and new knowledge con-
verted into benefits for the customer (R. H. Jung et al., 2018).

Installation /
Commissioning

End of application /usage

N
Decision | Maintenance to grant “Operations Safety” and |
for : “Avalablity”? :
product I |
| | |
Customer | - Offer I I Genera overhal
- General overhau
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- Deliver :
—_— v Extension of product lifespan to save natural ! recycling
- Technical : : resources in sense of ecological sustainability : or |
dlarfication | : disposal :
| | |

-fes an of product

Circular Economy?

Source: Sandor Rostas - own design

Figure 3, Product lifespan of TEG products: own illustration

For products that are essentially made from primary raw materials, the focus
is on long durability and long-term usability (Linne, 2003). The key to suc-
cess is, on the one hand, identifying the ESG factors for the business model
(electricity consumption, water consumption, material consumption) and, on
the other hand, assigning these to one of the ESG areas (environmental, social
or corporate governance) and identifying the corresponding risks and oppor-
tunities and assessing them with the probability of occurrence (Neumann &
Forthmann, 2024). The main ESG risks related to climate change and sus-
tainability are divided into strategic, operational, financial and compliance
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risks (Gleiner & Romeike, 2020). The present case study identifies opera-
tional risks and opportunities, which are then later reflected in the operational
management phase in sustainable business models, establishment of the cir-
cular economy, novel product-service systems and sustainable innovation
(Bruhn & Hadwich, 2024b).

Overview of the product life cycle phases

The following is a summary of the contents of the product life cycle phases
in Figure 3 from the discussions with B. Schmidt and S. Himmelsbach.
When needs for submersible motor pumps arise, end users are often unable
to sufficiently specify the situation for which they need the equipment suffi-
ciently, so that they either order from the product catalogues without prior
technical clarification or they request offers with little or incorrect technical
data. In such cases, there is a risk that the end user will receive incorrect pro-
ducts that are either over- or under-dimensioned. There is a risk that over-
dimensioned devices will have an uncalculated energy requirement and that
under-dimensioned devices will not be able to deliver the required perfor-
mance. In both cases, the wrong product selection has a negative impact on
the service life, energy and material consumption. An appropriate sustaina-
bility marketing concept could offer opportunities to work the relevant mar-
ket, taking ecological and social aspects into account, in such a way that cus-
tomer satisfaction and early detection of needs and their correct assessment
are the focus (Grunwald & Schwill, 2022).

In the technical clarification phase, the risks lie in the communication
skills and the respective communication policy of those involved, which de-
termines a successful outcome. The technical clarification actually only
serves the purpose of determining the right product (with the right technical
properties) based on the technical conditions of the end user. Communication
is considered to be very important, so it also offers an opportunity in this
phase to be able to fairly serve specific needs in the various buyer segments
(Grunwald & Schwill, 2022).

There must be no risks in the customer and supplier relationship during
the phases of product decision, quotation processing, order processing, deliv-
ery and installation & commissioning, provided that no significant questions
remained unanswered in the previous phases and interim changes and un-
foreseen events were communicated correctly and in a timely manner. In this
phase, the supplier is primarily responsible for ensuring the process capability
of its internal processes (Bullinger et al., 2009).
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Risks arise in the usage phase when the operating conditions change,
which also changes the intended use. Further risks arise in this phase when
preventive maintenance work has either not been planned or has not been
planned appropriately for the level of difficulty of the application. As already
mentioned above, from an ecological and economic point of view, the usage
phase should be as long as possible, although these efforts run counter to the
growth targets of the suppliers (Kreipl, 2020).

At the end of the usage phase, the options are to overhaul a device or
to recycle the device and dispose of the remaining parts that cannot be re-
cycled. There is a risk that due to a lack of capacity, a lack of knowledge or
because it is simply uneconomical, devices will be disposed of too quickly
without checking whether these devices can be reintroduced into the usage
process after a general overhaul in the spirit of the circular economy (Han-
sen et al., 2021).

Results

The impact of digitalization on ESG transformation is currently still difficult
to determine for all areas of the industrial sector. It is important to recognize
the differences between digitalization, the Internet of Things and artificial in-
telligence, because these are important with regard to the implementation and
handling of new technologies and the acceptance of change (Henkel, 2023).

Digitalization will make sustainability reporting more transparent for
stakeholders and their measures to reduce greenhouse gas emissions more
comparable, as digital tools will offer the possibility of automatically provid-
ing assessments based on defined criteria to interested parties in the future
(Herzner & Schmidpeter, 2022). In this context, sustainability reporting is an
essential topic for companies that themselves or whose customers are subject
to the CSRD, because not only the legislator, but also investors, banks, cus-
tomers, business partners and other stakeholders can increasingly demand re-
porting (Has, 2022).

Elements of sustainability reporting such as GHG accounting (Scope 1-
3) according to the GHG Protocol (Greenhouse Gas) and LCA (Life Cycle
Assessment) have become increasingly important (Bruhn & Hadwich,
2024a). As already discussed in the example case above, the LCA perspec-
tive plays an important role with the double materiality assessment, in which
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companies assess both their impacts on society and the environment (materi-
ality of impacts) and the impacts of society and the environment on the com-
pany (financial materiality) (Has, 2022). GHG accounting (Scope 1-3) as-
sesses the organizational and corporate level

*  Scope 1 direct GHG emissions from own company processes,

*  Scope 2 indirect emissions from purchased energy and

*  Scope 3 from upstream activities (primary and secondary resources)
and downstream activities (sales and use) and despite different ob-
jects of investigation, LCA or Scope 1-3, environmental or climate
impacts are recorded that go far beyond the pure impacts within the
company; the entire life cycle of the product or the company is taken
into account (Eisele, 2021).

In the above case study, both the different perspectives of life cycle assess-
ment and the aspects of GHG accounting can be illustrated. In practice, how-
ever, accounting in both areas still has to contend with major hurdles. The
electrical devices from the manufacturer TMC are delivered to Europe ready
for use and can be made available directly on the market. Calculating the
product-related CO2 footprint is difficult due to information gaps in the sup-
ply chain and the fact that many assumptions have to be made in the calcula-
tion. Therefore, the upstream activities cannot therefore be controlled by the
European subsidiary. Where it can exert influence, however, are the down-
stream activities of sales and use. An appropriate marketing strategy and
measures to extend the product lifespan could help to improve the ecological
footprint. This would not least be the case if measures were established to
reintegrate devices into the usage process after their useful life has expired
due to wear and tear. This would be the first step towards a circular economy,
but it would also change the way production is carried out, the supply chain
would have to be adapted, which at the same time requires a change in the
business model (Kadner et al., 2021).

The establishment of appropriate measures based on reliable eco- and
GHG accounting would ensure that the ecological limits are maintained and
respected by those involved (Bruhn & Hadwich, 2024b). The necessary
changes are fundamentally linked to the problems of changing, designing,
managing and controlling processes, because the individual behaviour of the
people involved is often not taken into account — but these people decide
whether the changes are accepted or boycotted (Bruhn & Hadwich, 2024a).
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This group of people primarily includes the people involved (so-called deci-
sion-makers) who are characterized by aggressive growth strategies and are
less concerned with ecological sustainability and primarily with increasing
sales (Jaggi, 2023).

Discussion

A good opportunity to spark a debate is the question of what opportunities
and risks arise from the interaction between digitalization and the ESG trans-
formation. Here, too, supporters and opponents of digitalization, IoT and Al
face each other, clearly expressing that while they have advantages, they also
pose considerable risks (Jaggi, 2023). A challenge for management is to iden-
tify corresponding demands from the relevant market and to transform them
into a competitive advantage with the necessary speed (Meftert et al., 2024).
Digitalization offers considerable advantages, which are based on the fact
that physical objects, digital objects and people can be networked with one
another (IoT) in order to establish chains of effects and to accelerate the ex-
change of information (Joisten, 2022).

However, the high transformation costs have a disadvantageous effect
on SMEs because there is always the impression that the costs are not pro-
portionate to the benefits and the transformation process is more often char-
acterized by negative future prospects due to political uncertainty and there
are still obstacles to digitalization due to a lack of IT knowledge among em-
ployees (Brockhaus et al., 2020). From a democratic perspective, challenges
in the digital divide are discussed because inequality is justified by the phe-
nomenon of capitalism and technological change, in which the problems of
social inequality are spread through digital instruments (Chen, 2024). The
ESG criteria Environment (GRI300), Social (GRI400) and Governance
(GRI100) are synonymous with sustainable action in the economy for the
presentation and evaluation of sustainability The three criteria are used with-
out taking into account the usual KPIs and without calculation methods as a
basis for the presentation of some of the opportunities and risks in Figure 4
that arise from the TEG case study along the product life cycle in Figure 3.
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Figure 4, ESG opportunities and risks in the TEG context
Source: own illustration

TEG has no influence on the production processes at TMC in Kyoto and
therefore there is no possibility of discussing concepts for reducing the need
for primary and secondary materials and promoting increased use of recycled
materials. There is currently a real opportunity for TEG to extend the life of
devices by determining the right device and taking measures to extend the
life span of the product. Risks in the environmental area arise from outdated
management methods in sales, where no attempt is made to serve the relevant
markets in a needs-oriented manner. Outdated communication models can
lead to these becoming even more prone to errors due to demographic
changes, because the methods and types of communication are constantly
evolving (Bruhn & Hadwich, 2024b).

In the social sector, digitalization, IoT and Al are creating opportunities
for completely new professions and fields of activity, as well as a new attitude
to life through an improved work-life balance, which has also been facilitated
created by the possibilities of mobile work (free location and time manage-
ment). On the other hand, there are risks that traditional professions may be
completely forgotten and die out. Some people also still have to learn how
to handle the large amounts of data that digitalization creates. Otherwise,
employees’ risk being overworked and having higher levels of sick leave.
Another risk factor is age discrimination, because it is assumed that older
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employees are no longer capable and cannot handle the new technology
(Sigl, 2023).

New opportunities are emerging for company management through
modern methods and communication tools that allow them to prepare and
distribute information more quickly. Information acquisition is also easier
with the help of digitalization, which means that market changes can be re-
gistered more quickly. The disadvantage is that digitalization is expected to
lead to greater standardization, which can be at the expense of creativity in
development. Another disadvantage that is foreseeable is that the documen-
tation efforts will increase. This will certainly be done digitally, but the sys-
tem must still be kept up to date. The basis of sustainable company manage-
ment is the circular economy with the primary goal of drastically reducing of
waste volumes and minimizing the need for primary and secondary raw ma-
terials and reducing GHG emissions by producing energy-efficient devices
(Lippold, 2024).

Opportunities of digitalization

Digitalization is changing the world of work, and each professional group is
currently affected by the change in different ways and each group learns (Plu-
zhnikova, 2024) and experiences the opportunities that arise from it differ-
ently (Jaggi, 2023). In industry, digitalization is leading to it becoming an
independent production factor and ensuring transparency by linking the phy-
sical and virtual worlds (G148 & Leukert, 2017). It is also a fact that digitali-
zation is endangering jobs and professions (jobs in sales, banking, warehous-
ing, etc.) through innovations, but it is not clear whether jobs with a high
proportion of women or men are more at risk (Jaggi, 2023). In addition to the
negative effects, there are also positive signals from science that the changed
working conditions of employees have a positive impact on their health and
satisfaction (Gethmann et al., 2022). The Baden-Wiirttemberg Minister for
Economic Affairs sees digitalization as a great opportunity to increase re-
source efficiency and climate protection in the manufacturing industry and,
together with Al, it is assigned a key role in climate protection and sustaina-
bility (D. Koch et al., 2022).

The automation of functions and machines is also common practice at
TEG, but automation is reduced to a few variables without the system being
able to meet higher requirements. The term automation stands for the replace-
ment of manual work steps, which is being raised to the level of Industry 4.0
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with digitalization, where the focus is on the intelligent networking of pro-
cesses and machines (Jacob, 2023). In the above case study, an intelligent
system can, as a service life-extending measure with appropriate monitoring,
warn early on of failures due to wear and tear in a networked system. This
would be an advantage in every respect, but it is questionable whether cus-
tomers are already prepared to invest in the infrastructure for communication.

Conclusion

The question of in which phases of the product life cycle digital technologies
can help to reduce CO2 emissions cannot yet be conclusively answered be-
cause the product life cycle and the type of product application are different.
Digitalization can help to reduce CO2 emissions in every phase of the prod-
uct life cycle if appropriate digital technologies are procured and imple-
mented for the relevant company functions. However, it is questionable what
the relationship is between the investments and the hoped-for benefits. In ad-
dition to costs, another key aspect for success is the lived corporate culture,
whether the organization is characterized by an open, innovation-friendly
culture or whether it relies on resistance across the board (M. Jung & Von
Garrel, 2021). For example, traffic systems can be optimized with the use of
IoT and Al by equipping them with intelligent emergency systems and a
charging infrastructure for electric cars from renewable energy sources with
connection the public network systems (Singh et al., 2021).

The second question, whether positive effects can be achieved between
the ESG (Environmental Social Governance) elements in the practical ex-
ample presented here, or whether they can only be considered in isolation
from one another for the time being, cannot be easily answered based on the
example. It must be checked whether a logical connection can be made be-
tween KPIs of the ESG criteria, but it primarily depends on which KPIs are
selected by the company management for the evaluations (Erchinger, 2022).
In the case study, it would be conceivable that the environmental KPI waste
quantity & recycled share could be interrelated with the social KPI expendi-
ture on training and education and the corporate governance KPI ethics &
compliance.

The third question, whether possible approaches from the linear econ-
omy can be found in the circular economy under the given circumstances,
can be easily answered based on the knowledge gained here. For the case
study, there are two approaches for establishing the circular economy. The
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first approach arises at the end of the useful life due to wear and tear. A re-
furbished device can be returned to the cycle, which some manufacturers
(Apple, Dell) already do. The second approach arises at the spare parts level.
If a device has been damaged and cannot be repaired, then there is still the
possibility of returning the well-preserved spare parts to the cycle.

The hypothesis derived from the above questions, that digital technolo-
gies can extend the service life of certain products so that valuable primary
raw materials are conserved and thus contribute to ecological sustainability,
can be confirmed based on the new findings. In the automotive industry,
comparable systems already exist that have proven themselves in practice
and enjoy significant competitive advantages in their market segment.
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The relationship between the methodical approach of
technology management and corporate performance
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Abstract: In today’s dynamically changing environment, it is crucial for
companies to adapt to technological advancements in order to maintain their
competitiveness and capitalize on growth opportunities. Technology
forecasting methods and disruptive technologies are increasingly central to
corporate strategy development, as they contribute to long-term success and
enhance market adaptability. Examining the methodical approach to techno-
logy management can help understand how these factors influence a com-
pany’s financial performance, including revenue growth and profitability.
This study analyzes the impact of technology forecasting and the use of dis-
ruptive technologies on corporate performance in Hungarian high-tech com-
panies. The aim of the empirical research is to explore the effectiveness of
technology management methods and their relationship with financial per-
formance. The research results indicate a connection between the methodical
approach to technology management and corporate profitability: companies
with more advanced technology management achieve more predictable and
stable. financial performance. Additionally, the application of disruptive
technologies can also increase companies’ revenue.
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Absztrakt: A mai dinamikusan valtozé kornyezetben a vallalatok szdmara
létfontossaghh a technologiai fejlodéshez vald alkalmazkodés, hogy
versenyképességiiket megorizzek és novekedési lehetdségeiket kiaknazzak. A
technologiai eldrejelzési modszerek és a diszruptiv technologidk egyre inkabb
kozéppontba kertilnek a vallalati stratégia kialakitasa soran, hozzdjarulnak a
hosszl tavh sikerességhez €s a piaci alkalmazkodoképesség javitasdhoz. A
technoldgiai menedzsment modszerességének vizsgalata segithet megértent,
hogyan befolyasoljak ezek a tényezOk a vallalatok pénziigyi teljesitményét,
beleértve az arbevétel novekedését és a profitabilitast. A tanulmany a magyar-
orszagi high-tech vallalatok esetében elemzi, hogy a technologiai
eldrejelzések és a diszruptiv technologidk alkalmazasa milyen hatdssal van a
vallalati eredményességre. Az empirikus kutatas célja, hogy feltarja a techno-
logiai menedzsment modszereinek hatékonysagat és azok kapcsolatat a
pénziigyi teljesitménnyel. A kutatds eredményei alapjan kapcsolat mutathatd
ki a technoldgiai menedzsment modszeressége ¢és a vallalati profitabilitas
kozott: a fejlettebb technologiai menedzsmenttel rendelkezd vallalatok
kiszamithatobb, stabilabb pénziigyi teljesitményt érnek el. Emellett a
diszruptiv technoldgiak alkalmazasa is novelheti a vallalatok arbevételét.

Kulcsszavak: Innovacio, technologia, fejlesztés, eredményesség

JEL-kédok: O32, 033, L25

Bevezetés

A modern tizleti kornyezet folyamatosan valtozo technoldgiai €s piaci kihi-
vasokkal szembesiti a véllalatokat. Az egyre gyorsabb iitemben fejlodd tech-
nologiak és az ezekkel jaro innovaciok nemcsak 1 lehetdségeket teremtenek,
hanem jelentds kihivasokat is a versenyelény meg6rzésében (Zahra, 1996).
Ahhoz, hogy a vallalatok képesek legyenek hosszu tavon fennmaradni és si-
keresen versenyezni, elengedhetetlen, hogy hatékonyan alkalmazkodjanak
ezekhez a valtozasokhoz és reagaljanak a piaci trendekre.

A diszruptiv technolégidk figyelemmel kisérése, a technologiai elorejel-
z¢si modszerek alkalmazasa és a strukturalt technologiai menedzsment egyre
fontosabb szerepet kapnak a menedzsment dontések eldkészitése soran, ez-
altal hozzajarulnak a vallalatok alkalmazkodoképességéhez és hosszu tavi
ndvekedéséhez, ennek révén atalakithatjdk az iparagakat, 0j piacokat létre-
hozva és megvaltoztatva a meglévo piaci struktarakat (Coccia, 2017). A disz-
ruptiv technoldgidk alkalmazasa ugyanakkor komoly kihivasokat is jelent,
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mivel folyamatos innovaciot €s a technoldgiai valtozasokkal szembeni nyi-
tottsagot kdvetel meg a vallalatoktol.

A technologiai elérejelzési modszerek segitik a vallalatokat, hogy idében
felismerjék a jovobeli trendeket és potencidlis kihivasokat, igy lehetové teszik
amegfelel? stratégiak kidolgozasat és végrehajtasat (Liu et al., 2014). A szisz-
tematikus menedzsment folyamatok tovabba hozzéjarulnak a technoldgiai
inak elérését (Kunc és O’Brien, 2018). Ezek a tényezok nemcsak a vallalatok
versenyképességét befolyasoljak, hanem jelentds hatdssal vannak a pénziigyi
eredményességre is, beleértve az arbevétel novekedését és a profitabilitast.

A diszruptiv technoldgidk és a technoldgiai menedzsment vallalati ered-
ményességre gyakorolt hatasaval kapcsolatos szakirodalom széles korti (1asd
Onodi & Répaczki, 2022; Pelser & Prinsloo, 2014; Cetindamar, Wasti, &
Beyhan, 2012; Wy, Liang, & Zhang, 2022; KPMG International, 2017 mun-
kait), azonban viszonylag kevés kutatas fokuszal a diszruptiv technologidk és
a technologiai elérejelzések modszerességének egylittes hatdsara, foként a
vallalati eredményesség, mint az arbevétel novekedése vagy a profitabilitas
tekintetében. Tovabba, a kutatasok tobbsége a globalis nagyvallalatokat vizs-
galja, mikozben a kis- és kozépvallalkozasok, valamint a regionalis high-tech
iparagak sajatos helyzetére kevesebb figyelem jut. Relevans kérdés ezért
egyes technologiai menedzsment tényezok és az eredményesség dsszefliggé-
sének kutatdsa.

Ezen kutatasi résre reagalva a jelen cikk célja, hogy részletesen megvizs-
galja a technoldgiai menedzsment tényezOk modszeressége és a vallalati ered-
ményesség kozotti kapcsolatot, magyarorszagi high-tech véllalatokra foku-
szalva, benne nagyvallalatokkal, valamint kis- és kozepes méretii vallalkoza-
sokkal egyarant. A kutatas soran statisztikai elemzéseket, koztilkk ANOVA-t
¢s post-hoc teszteket alkalmazunk annak érdekében, hogy meghatarozzuk, va-
jon ezek a technologiai tényezdk szignifikans kapcsolatot mutatnak-e a valla-
lati eredményesség kiilonbozé dimenzidival, mint példaul az arbevételi trend
€s az arbevétel-aranyos profitabilités.

Szakirodalmi kiteKkintés

A logisztikai iparag példajan keresztiil Brah és Lim (2006) bemutatjak, hogy
a technologia és a TQM integraldsa hogyan segiti el a vallalat teljesitmé-
nyének javitasat. Az IT rendszerek és a mindségmenedzsment szisztematikus
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alkalmazésa javitja a belsd ¢és kiilsd integraciot, ezaltal ndvelve az operativ
hatékonysagot. Jeyaraj €s Sabherwal (2015) meta-analizise is megerositi,
hogy az IT beruhazasok tizleti értéke ndvelhetd a rendszerszintli menedzs-
ment és az IT illeszkedés figyelembevételével. Kohli, Devaraj és Ow (2012)
kutatédsa szerint az informacios technologiai (IT) beruhazasok nemcsak a ro-
vid tava pénziigyi teljesitményre hatnak, hanem a vallalat hosszu tavu piaci
értékét is befolyasoljak. A tanulmany kiemeli, hogy az IT-beruhdzasok olyan
cégeknél is pozitiv hatassal lehetnek a vallalat piaci értékére, amelyek nem
nyilvanosak, mivel az IT egyre inkabb stratégiai jelentdségii szerepet tolt be.
Az IT-be valo befektetés nem csupan az operativ hatékonysagot, hanem a
vallalat értékét is noveli (Kohli et al., 2012).

Liu et al. (2014) szerint a technologiai innovaciok pénziigyi sikeressége
nagyban filigg a vallalat tudas abszorpcios kapacitasatol. Azok a vallalatok,
amelyek képesek hatékonyan felhalmozni és alkalmazni a tudast, altalaban
nagyobb pénziigyi nyereséget érnek el innovativ termékeik révén. Ezen ab-
szorpcios képesség nemcsak az innovacid eredményességére, hanem annak
fenntarthatosagara is pozitiv hatassal lehet. Azok a vallalatok, amelyek erds
tudasalapu rendszerekkel rendelkeznek, versenyelényben vannak, ha tuda-
suk hatasa széles korben elismert a piacon (Liu et al., 2014).

A diszruptiv technologidk — amelyeket radikalis innovacioknak is hiv-
nak — olyan 0jitoképességgel rendelkeznek, amely képes alapvetden atalaki-
tani az iparagi strukturakat, j piacokat nyitva meg a vallalatok szamara. Coc-
cia (2017) szerint ezek a technoldgidk az ideiglenes monopolium és a ver-
senyel6ny forrasai lehetnek, akkor, ha a vallalat képes gyorsan reagélni a pi-
aci valtozasokra €s kihasznalni az innovacié elonyeit. Addo-Quaye és Fielt
(2019) felhivjak a figyelmet arra, hogy a hagyomanyos vallalatoknak rugal-
mas stratégiakat kell alkalmazniuk, hogy a diszruptiv technoldgiai valtoza-
sokkal szemben versenyképesek maradhassanak. Ez magaban foglalhatja 1
izleti modellek kialakitasat vagy a meglévd miikodési modellek adaptacio-
jat, tovabba ujfajta technoldgiai megoldasok kifejlesztését €s bevezetését.

A technoldgiai menedzsment szisztematikus megkozelitése kulcsfontos-
sagu a vallalatok hosszu tava pénziigyi sikerének biztositdsdhoz. Zahra
(1996) hangstilyozza, hogy a technologiai stratégia alkalmazésa akkor a leg-
hatékonyabb, ha a vallalat figyelembe veszi a versenykornyezet sajatossa-
gait, példaul a dinamizmust és az ellenségességet. A dinamikus kérnyezetben
a radikalis innovaciok hozzajarulhatnak piaci poziciok megszilarditasahoz,
mig stabilabb kérnyezetben az inkrementalis fejlesztések és kovetd stratégia
lehetnek eldnydsek. Hitt és szerzétarsai (2000) szerint a technoldgiai tanulas
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¢s tuddsmenedzsment létfontossagu a vallalatok ndvekedéséhez és eredmé-
nyességehez, kifejezetten a dinamikus képességek fejlesztésén keresztiil.

A diszruptiv innovaciok kezelése és a versenyképesség megdrzése érde-
kében a vallalatoknak olyan képességekre van sziikségiik, amelyek lehetové
teszik szamukra a technologiai fejlédéshez vald alkalmazkodast (Teece,
2018). A cikk szerint a vallalatoknak képesnek kell lenniiik a gyors innova-
cidkra és a kornyezethez valo adaptaciora, hogy fenntartsak hosszl tava ver-
senyelOnyiiket, amelynek egyik célteriilete a technologiai fejlddés és a tech-
nologiai innovacio. Gavetti €s Levinthal (2000) kutatasukban a kognitiv és
tapasztalati keresés szerepét elemzik a vallalatok dontéshozatali folyamatai-
ban. A szerzok szerint a szervezetek akkor érik el a legjobb eredményeket,
ha képesek egyensulyt talalni a multbeli tapasztalatok és a jovobeli lehetdsé-
gek keresése kozott. Az ilyen keresési modok hatékony kombinéciodja eldse-
githeti a stratégiai rugalmassagot, amely kulcsfontossadgt a gyorsan valtozo
piaci kornyezetekben (Gavetti & Levinthal, 2000). A diszruptiv technoldgiak
megjelenése mellett természetesen nyilik tér az ezekhez esetlegesen (idoben)
hozzé4 nem férg vallalkozasok szdmara is, ugyanakkor ez esetiikben is a meg-
levo technologiak, képességek Gjragondolasat €s tovabbfejlesztését igényli.

A technoldgiai eldrejelzés és a stratégiai adaptacio kérdése szorosan 9sz-
szefligg, foként a dinamikusan valtozo piaci kdrnyezetben. Smith és Mentzer
(2010) kutatasa kiemeli, hogy az eldrejelzési rendszerek hatékony alkalma-
zasa lehet6vé teszi a vallalatok szamara a gyorsabb alkalmazkodast. Az el6-
rejelzési feladatok és technologiak kozotti illeszkedés noveli a vallalatok pi-
aci alkalmazkoddképességét és segit megeldzni a potencialis kockazatokat.

A stratégiai eldrejelzés fontossagat Haarhaus és Liening (2020) is hang-
sulyozza, akik szerint a stratégiai elérejelzés fejleszti a vallalatok dinamikus
képességeit, €s javitja a bizonytalan kdrnyezethez valo alkalmazkodoképes-
séget. Vecchiato és Roveda (2010) kifejtik, hogy a technologiai eldrejelzés
lehetové teszi a vallalatok szamara a felkésziilést a technologiai €s tarsadalmi
valtozasokra, igy ezek a menedzsment eszk6z0k nemcsak a valtozasok ira-
nyat képesek eldre jelezni, hanem azok hatésait és a megfeleld vallalati va-
laszintézkedéseket is.

Altuntas és szerzétarsai (2015) a technologiai sikeresség elérejelzésének
fontossagat hangstlyozzak szabadalmi adatok elemzése alapjan. A szerzék
négy kritériumot emeltek ki a sikeresség eldrejelzéséhez, beleértve a techno-
l6gia életciklusat és diffuizios sebességét. Ezek az elérejelzési modellek hasz-
nos eszkodzt nyujtanak a befektetok szamdara, hogy meghatirozzak, mely
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technoldgidk birnak nagyobb potencidllal. A tanulmény megallapitasai alap-
jén az elorejelzési modszerek alkalmazasa segithet a technologiai befekteté-
sek optimalis 1d6zitésében olyan technoldgidknal, amelyek nagy jovdbeli no-
vekedési potencidllal rendelkeznek (Altuntas et al., 2015).

Tsai (2004) kutatdsaban ramutat, hogy a technolédgiai képességek, a tu-
das felhalmozasa és alkalmazasa, kulcsfontossagu a vallalati teljesitmény no-
vekedéséhez. Az erds technologiai képességekkel rendelkezd vallalatok
gyakran gyorsabb innovaciokra képesek, ami eldsegiti a piaci versenyelony
megszerzését. Tsai eredményei szerint a technologiai képességek hossza ta-
von hozzajarulnak a vallalat termelékenységének €s versenyképességének
novekedéséhez (Tsai, 2004).

Bouwman és szerzdtarsai (2019) szerint a digitalis technologiak, mint
példaul a kozosségi média és a big data, jelentds valtozasokat hoztak az iizleti
modellekben, foként a KKV-k esetében. Azok a KKV-k, amelyek a digitalis
atalakulas soran kisérleteznek iizleti modelljeikkel, jobb teljesitményt érhet-
nek el, ha képesek gyorsan alkalmazkodni a digitalis trendekhez és kihasz-
nalni az ebbdl ad6do uj lehetéségeket (Bouwman et al., 2019).

Schmitt et al. (2018) a stratégiai meghjuldst elemzik, amely lehetové te-
szi a vallalatok szdmadra, hogy alkalmazkodjanak a gyorsan valtozé koérye-
zeti feltételekhez. A szerzok kiemelik, hogy a stratégiai megujulas elenged-
hetetlen a hosszl tava versenyképességhez, mivel segit a vallalatoknak alkal-
mazkodni a technologiai és gazdasagi valtozasokra. Az ilyen stratégiai rugal-
massag fontos a dinamikus piacokon, ahol a gyors valtozasok gyakoriak
(Schmitt et al., 2018).

Adegbile és szerzdtarsai (2017) kiemelik a stratégiai eldrejelzés fontos-
sdgat az innovacios teljesitmény fokozasaban. Az elérejelzési modszerek se-
gitik a vallalatokat a jovobeli kihivasok azonositasaban €s a hosszl tavu ver-
senyképesség elérésében. Az innovaciods teljesitmény noveléséhez a vallala-
toknak eldre kell latniuk a lehetséges valtozasokat, és ehhez igazitaniuk kell
stratégidikat és innovacids folyamataikat (Adegbile et al., 2017).

A meglévo irodalom ramutat, hogy a technologiai elérejelzés €s a disz-
ruptiv technolégidk alkalmazasanak pénziigyi eredményekre gyakorolt hatasa
korantsem egyértelmii. Bar szamos tanulmany hangsutlyozza a technologiai
rendszerek fejlesztésének és alkalmazasanak fontossagat, kevés kutatas tér ki
arra, hogy ezek a rendszerek miként illeszkednek az elérejelzési feladatokhoz
¢s hogyan javithatjak a vallalati el6rejelzési pontossagot és teljesitményt. Ezen
feliil az informécids technoldgiai beruhdzasok a vallalatok (nem tézsdei) ese-
tében, inkabb a piaci értékre, mint a hagyomanyos pénziigyi mutatokra gya-
korolnak jelentds hatast, ami egy tovabbi elemezhetd szempont.
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A kutatasok tobbsége kevés empirikus bizonyitékkal rendelkezik arra
vonatkozodan, hogy az IT és a fejlett technologiai rendszerek (pl. CAD/CAM)
hogyan javitjak a gyartasi rugalmassagot és mindséget, illetve ezek milyen
kozvetlen hatast gyakorolnak a pénziigyi eredményekre (Theodorou & Flo-
rou, 2008). Ezen a téren Belderbos ¢€s szerzotarsai (2009) hangstlyozzak,
hogy a technolodgiai tevékenységek egyenstlyanak (explorativ és exploitativ)
fenntartasa kulcsfontossagli a pénziigyi teljesitmény javitasahoz, foként az
olyan iparadgakban, ahol az egyiittmiikodés kockazatai magasak. Az empiri-
kus eredményeik szerint a vallalatok kozepes szintli feltard tevékenységei ve-
zetnek a legjobb pénziigyi eredményekhez (Belderbos et al., 2009).

A stratégiai eldrejelzés €s az lizleti modellek innovacioja terén is megfi-
gyelhetd, hogy a valtozasok versenyelényre gyakorolt hatdsainak kezelése,
valamint a vallalati valaszintézkedések stratégiaja nincs kellden kidolgozva.
Mindezek alapjan elmondhato, hogy a technologiai menedzsment hatésainak
atfogobb vizsgalata a vallalati eredményesség szempontjabol, sziikséges.
Ezen Osszefiiggés mélyebb megértése nemcsak az akadémiai kozosség sza-
mara fontos, hanem gyakorlati szempontbol is értékes hozzéjarulast jelent a
technologia 4ltal vezérelt iizleti stratégidk kialakitasdhoz.

A kutatas célja, modszere

A kutatas célja annak vizsgalata, hogy a technoldgiai elérejelzések, illetve a
technoldgiai menedzsment modszeressége Osszefiiggésben all-e a vallalati
eredményességgel. Az 1. dbra mutatja a kutatds modelljét, benne a vizsgalt
kapcsolatokkal. A kutatas targyahoz illeszkedve, befolyéasold tényezdként
harom aspektust vontunk be a vizsgalatba; mindenekel6tt a kdrnyezetiink-
ben folyo technologiai atalakuldshoz valé kapcsolodast, az eldrejelzést, mint
specifikus modszertani elemet, valamint az 4tfogd modszerességet. Okozati
oldalon a két klasszikus sikerességi csticsmutatd, az arbevétel és az ered-
mény szerepel.

Diszruptivtechnolégiak | Kia
alkalmazésa

Arbevételi
tendencia

Technolégial elérejelzés
modszeressége

Arbevétel-arényos
addézotteredmény

Technologiai
menedzsment Vallalati eredményességi
médszeressége Jellemzéi

Technolégial menedzsment
tényezék

1. abra — A kutatas modellje
(Sajat szerkesztés)
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A kutatas vizsgalati kérdései:

K1. A diszruptiv technoldgidk alkalmazasa és a vallalati eredményesség

kozotti kapcsolat.

K2. A technolodgiai eldrejelzési modszerek alkalmazasa és a vallalati
eredményesség kozotti kapcsolat.
K3. A technoldgiai menedzsment modszeressége ¢€s a vallalati eredmé-

nyesség kozotti kapcsolat.

1. tablazat — A kutatas soran felmért jellemzék

Technologiai menedzsment tényezék
o Diszruptiv technologiak alkalmazasa:

A vizsgalt vallalatok altal alkalmazott
Ujszerii technologiak kore, 1asd az 1. mellék-
let alapjan, Dawson (2021), Manning &
Fruehan (2021), Deloitte (2021), FTI
(2021), PwC (2021) és Goering et al. (2018)
(McKinsey) nyoman.

Technologiai elorejelzés modszeressége:

A vizsgalt vallalkozasndl a technologiai
elorejelzési  (Technology Forecast, TF)
modszerek alkalmazasanak értékelése:

4 hasznal TF modszereket
3 egyszerlsitett TF modszere van
2 érti a TF szerepét, egyes elemeket
beépit a dontési folyamataiba
1 nem alkalmaz TF modszereket
Technologiai menedzsment modszeressége:

A vizsgalt vallalkozasnal a technologiai me-
nedzsment modszeressége, négyszintil
skalan értékelve:

modszeres

inkabb modszeres
inkabb nem mddszeres
nem modszeres

— N W A

Vallalati eredményességi jellemzék
o Arbevételi tendencia:

Avizsgalt vallalatok tiz éves (2012-2021
kozotti) arbevételi értékére fektetett
linearis trendvonal meredeksége (nor-
malizalt értekkel).

o Arbevétel-aranyos eredmény:

A vizsgalt vallalatok addzads utani
eredménye az arbevételhez viszonyitva,
tiz éves (2012-2021 kozotti) idoszak at-
lagaban.

(Sajat szerkesztés)
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A kutatas cé€lcsoportjat olyan magyarorszagi feldolgozoipari, vagy fejlesztés-
sel foglalkoz6 véllalkozasok kore adta. A kivalasztas szempontja volt, hogy
a vallalkozasok fejlett technologiakkal miikodo, a jarmiipari, elektronikai
vagy gépipari szektorbol szarmazo cégek legyenek, gyartd vagy fejlesztd te-
vékenységgel. A célcsoport lehataroldsa €pit a szerzk korabbi publikacioja-
nak kovetkeztetéseire (Pekk et al., 2021).

A kutatas soran 61 vallalkozas keriilt személyes interji Gtjan megkér-
dezésre, széleskort témakorben, amelyen beliil a jelen témahoz kapcsolodo
interji kérdéseket az 1. tdblazat bal oldala (technoldgiai menedzsment té-
nyezOk) tartalmazza. A vallalati eredményesség jellemzdinek meghataro-
zasa a cégek publikus adatbazisban elérhetd mérleg-beszdmolodinak elem-
z€se utjan tortént.

A felmérés soran gylijtott adatok adatbazisban kertiltek rendezésre, majd
a kutatasi kérdések mentén vizsgalandd kapcsolatok kiértékeléséhez statiszti-
kai modszereket hasznaltunk. Tekintettel arra, hogy a technologiai menedzs-
ment tényezok intervallumskalan nyugvo adatok, a vallalati eredményességi
jellemzdk pedig ardnyskala tipusti adatok, az ANOVA modszert hasznaltuk
az elemzés soran. Ennek segitségével feltarhatod, hogy a technologiai me-
nedzsment kiilonbozd tényezdinek egyes szintjei és a vallalati eredményes-
ségi paraméterek kozott talalhato-e statisztikai értelemben vett kapcsolat.

A statisztikai vizsgalathoz eldzetesen megvizsgaltuk az eredményességi
paraméterek értékeinek eloszlasat, az eredményeket 2. abra mutatja. Amint
az lathato, az arbevételi trend értékek megoszlasa jobbra eltolodo, mig a pro-
fitabilitas viszonylag centralis eloszlasu.

-
gyakorisag

gyakorisag

A\

A\ |
H\ﬁfﬂﬂ«;w B o W;ﬂ -

20 40 -250 0 250 500 750

Arbevételi trend Profitabilitds

2. abra — Az eredményességi adatok megoszlasa
(Sajat szerkesztés)
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Az értékelés alapja a vallalatok 2012-2021 kozotti pénziigyi beszadmoldinak
adatai voltak. A kissé jobbra htiz6 arbevételi gorbe arra utal, hogy az arbevételi
trend inkabb névekvd. Bizonyos mértékben ezt befolydsolhatja az inflacio is.

Eredmények és diszkusszio

A diszruptiv technologiak alkalmazdsa
és a vallalati eredményesség kozotti kapcsolat

A vizsgalathoz elvégzett normalitas- €s homogenitasvizsgalat eredményeit a 3.
abra foglalja 6ssze. Amint az lathatd, a normalitasvizsgélat eredménye pozitiv,
azaz a fliggd valtozd mindkét esetben teljesiti a normal eloszlassal kapcsolatos
elvarast, értéke p<0,001. A szérashomogenitas feltétele az arbevételi trend ese-
tén teljestil (p=0,694 értéke nem szignifikans), a profitabilitas esetén meglehe-
tdsen alacsony (p=0,06), 4am varhatéan ez nem rontja el a kovetkeztetést.

Arbevételi trend Profitabilitas
Statistic p Statistic P
0.797 <.001 0.791 < 001

Normalités vizsgalata (Shapiro-Wilk)

F df1 df2 P
0.485 3 58 0.694
F dfl df2 p

2.61 3 58 0.060

Homogenitas vizsgalata (Levene’s)

3. abra — Normalitas- és homogenitasvizsgalat (I)

Az ANOVA vizsgalat modelljét a 4. dbra mutatja. Az arbevételi trend esetén
az F proba eredménye (p=0,708) nem szignifikdns, azaz a diszruptiv techno-
l6gidk kiilonbozd szamossagi csoportjai kozott az arbevételi trenddel valo
kapcsolat tiikrében nincs jelentds eltérés. A profitabilitas esetén, bar a p=0,121
érték meglehetdsen alacsony, és bar a 0,05 kiiszobértéket nem éri el, de a me-
nedzsment dontések kapcsan igy is relevans informéacionak tekinthetd.
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ANOVA - Arbevételi trend

Négyzetisszeg df MNégyzetkbzép F P
Atfogé modell 365 3 122 0465 0708
Diszruptiv technolgiak alkalmazasa 365 3 122 0465 0708
AMNOVA - Profitabilitas (10)
Négyzetdsszeg df MNégyzetkozép F p
Atfogd modell 78758 3 26253 202 0a21
Diszruptiv technolégiak slkalmazasa 78758 3 26253 202 0a1

4. abra — A vizsgalat modellje (I)

A post-hoc vizsgalat eredményeit az 5. dbra foglalja 0ssze. Esetlinkben els6-
sorban a Scheffé probat alkalmaztuk, amely az F mintaeloszlason alapul, és
az egyik legbiztosabb probanak szamit. A tablazatok az egyes parok atlagait
hasonlitjak 0ssze. A diszruptiv technoldgidk alkalmazéasa — arbevételi trend
tablazat sorait értelmezve megallapithato, hogy a p értékek mindenhol vi-
szonylag magasak, azaz az egyes parok nem kiilonboznek szignifikansan
egymastol. A diszruptiv technoldgidk alkalmazasa — profitabilitas tablazat
sorait tekintve, az eredmények kissé vegyesebb képet mutatnak, harom eset-
ben 1 kozeli, harom esetben jelentdsen kisebb p értékkel. Ez utobbiak nem
tekinthetdk szignifikdnsnak, ugyanakkor a menedzsment szdméara fontosak
lehetnek ezek a kiugro értékek. Kontroll szamitasként mindkét esetben fel-
tiintettiilk a Tukey modszerrel elvégzett post hoc vizsgélatok eredményeit,
amint az adatokbol lathatd, ezek a p értékek sem mutatnak a 1ényeget tekintve
eltérd tlizenetet a Scheffé probaktol.
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Arbevételi trend

Diszruptiv technolégiak Diszruptiv technologiak Mean

alkalmazasa alkalmazasa Difference SE dt t Pscheffe

0-5 - 6-10 -4.985 589 58.0 -0.847 0.869
- 11-15 -7.230 6.26 580 -1.155 0.722

- >15 -5.818 7.07 58.0 -0.824 0.878

6-10 - 11-15 -2.245 513 58.0 -0.438 0.979
- >15 -0.833 6.09 58.0 -0.137 0.999

11-15 - >15 1412 6.44 58.0 0.219 0.997

Post-hoc dsszehasonlitas (mean difference = kézép eltérés)

0-5 6-10 11-15 >15

0-5 Mean difference  —  -498 -723 -5818

p-value — 0832 0657 0.843

6-10 Mean difference — -225 -0833

p-value — 0972 0.999

11-15  Mean difference — 1412

p-value — 0.996

>15 Mean difference —

p-value —

Tukey post-hoc teszt 0sszehasonlitds (mean difference = kozép eltérés)
Profitabilitas
Diszruptiv technolégiak Diszruptiv technoldgiak Mean
< . . SE df t Pscheffe
alkalmazésa alkalmazasa Difference

0-5 - 6-10 -3.45 415 58.0 -0.0833 1.000
- 1115 -81.34 441 58.0 -1.8444 0.343
- >15 1.35 498 58.0 0.0270 1.000
6-10 - 1115 -77.88 36.1 58.0 -2.1558 0.212
- >15 4.80 429 580 0.1119 1.000
11-15 - >15 82.68 454 580 1.8205 0.355

Post-hoc dsszehasonlitas (mean difference = kézép eltérés)

0-5 6-10 11-15 >15

0-5 Mean difference —  -345 -813 1.35
p-value — 1.000 0263 1.000

6-10 Mean difference — 779 4.80
p-value — 0.148 0999

11-15  Mean difference — 8268
p-value — 0274

>15 Mean difference —

p-value

Tukey post-hoc teszt (mean difference = kizép eltérés)

5. abra — A post-hoc vizsgalat eredményei (I)
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A négy csoport vizualis képét a 6. dbra mutatja (alatta a szamszert leir6 ada-
tokkal), amelyen a fentieckhez hasonléan lathatd, hogy az egyes csoportok
mintdzata viszonylag hasonld. Felfelé — mind az arbevételi trend, mind a pro-
fitabilitds esetén —a 11-15 darab diszruptiv technologiat alkalmazé vallalko-
zasok kore adja a sz€1s6 értéket, azaz valtja ki a legerdsebb kapcsolatot.

40 1
2 20 A } ‘P } }
5 N
T
@ .
z 0 A
g . .
<
-20 4
0-5 6-10 11-15 =15
Diszruptiv technologidk alkalmazasa
750 1
~ 5001
o
w
o
T 2501
8
5 -3
i % é }
0 H

05 6-10 1115 >15
Diszruptiv technologiak alkalmazasa

Becsiilt hatarkozép (Estimated Marginal Means), 95% konfidencia intervallumra
Mean=kézéperték, Lower=also, Upper= felsé

Arbevételi trend

Diszruptiv technolégidk alkalmazasa Mean SE Lower Upper
0-5 152 4.88 542 249
6-10 202 330 13.56 26.8
11-15 224 392 14.56 303
>15 21.0 511 10.76 31.2
oyeg
Profitabilitas
Diszruptiv technolégiak alkalmazasa Mean SE Lower Upper
0-5 465 344 -22.24 1153
6-10 500 233 343 96.6
11-15 1279 276 72.55 183.2
=15 452 36.0 -26.94 117.3

6. abra — ANOVA elemzés eredményei (I)
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Az eredmények alapjan a diszruptiv technologiak alkalmazésa és a vallalati
eredményesség kozotti kapcsolat nem mutatott szignifikans 0sszefliggést az
arbevételi trend tekintetében. Ez arra utalhat, hogy ezek a technologidk koz-
vetlentil nem feltétlentil jarulnak hozza az arbevétel novekedéséhez, hanem
ink&bb hosszabb tdvon, vagy mas tényezokon keresztiil érvényesiilhetnek.

A profitabilitds tekintetében vegyes képet kaptunk. Bar a kapott érték
nem ¢éri el a statisztikai szignifikancia szintjét, az egyes csoportok kozotti ki-
ugro értekek arra engednek kovetkeztetni, hogy a diszruptiv technoldgiak
mértéke — foként magasabb alkalmazasi szinteken — relevans informacioval
szolgéalhat a menedzsment szdmara. Ezek az eredmények megerositik, hogy
a diszruptiv technoldgidk alkalmazasanak értékeléséhez nemcsak rovid tavi
pénziigyi mutatok, hanem hosszabb tavu stratégiai célok figyelembevétele is
sziikséges lehet. Ugyancsak azt sugallja, hogy a vallalatoknak érdemes lehet
fokuszalnia ezen technoldgidk hosszu tdva bevezetésére, mivel potencidlisan
kedvezden hathatnak a nyereségességre.

A technologiai elorejelzési modszerek alkalmazdsa
és a vallalati eredményesség kozotti kapcsolat

A vizsgélathoz elvégzett normalitas- és homogenitasvizsgalat eredményeit a
7. &bra foglalja 6ssze. Amint az lathat6, a normalitasvizsgalat eredménye po-
zitiv, azaz a fliggd valtoz6 mindkét esetben teljesiti a normal eloszlassal kap-
csolatos elvarast, értéke p<0,001. A szordshomogenitas feltétele a profitabi-
litas esetén teljesiil (p=0,502 értéke nem szignifikans), az arbevételi trend
esetén ugyanakkor meglehetdsen alacsony (p=0,01), de varhatéan ez nem
rontja el a kdvetkeztetést.

Arbevételi trend Profitabilitas
Statistic p Statistic [
0.862 <.001 0.751 <.001

Normalités vizsgalata (Shapiro-Wilk)

F dft df2 b
402 3 58 0.011
F dfil df2 p
0.794 3 58 0.502

Homogenitas vizsgalata (Levene’s)

7. abra — Normalitas- és homogenitasvizsgalat (IT)
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Az ANOVA vizsgalat modelljét a 8. dbra mutatja. Az arbevételi trend esetén
az F proba eredménye (p=0,310) nem szignifikans, azaz a TF mddszerek kii-
16nb6z6 alkalmazasi szintjei kozott az arbevételi trenddel vald kapcesolat tiik-
rében nincs jelentds eltérés. A profitabilitas esetén, szintén ez a kovetkeztetés
a p=0,628 értek alapjan.

ANOVA - Arbevételi trend

¢ Négyzetbsszeg df  MNégyzetkdzép F P
Atfogd modell 923 3 308 122 0310
TF modszerek alkalmazdsa 923 3 308 122 0310
ANOVA - Profitabilitas (10)
! Négyzetdsszeg df  Mégyzetkbzép F p
Atfogd modell 24359 3 8120 0.583 0.628

TF modszerek alkalmazasa 24359 3 8120 0583 0628

8. dbra — A vizsgalat modellje (II)

A post-hoc vizsgalat eredményeit a 9-13. abrak foglaljdk 0ssze, a Scheffé
proba alapjan. A ,,TF mddszerek alkalmazasa — arbevételi trend” tablazat so-
rait értelmezve megallapithatd, hogy a p értékek, egy part leszamitva, min-
denhol viszonylag magasak, azaz az egyes parok ezen egyetlen kivételtdl el-
tekintve, nem kiilonboznek szignifikansan egymastol. A TF modszerek alkal-
mazasa — profitabilitas adatok (9. abra) sorait tekintve, az eredmények ugyan-
igy értékelhetdk, mindegyik p érték magas, azaz ezek a parok sem kiilonboz-
nek szignifikdnsan egymastol. A kontroll szamitasként feltiintetett Tukey
madszerrel elvégzett post hoc vizsgalatok eredményei megerdsitik a Scheffé
probak kovetkeztetéseit.
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Arbevételi trend

TF médszerek alkalmazdsa TF médszerek alkalmazdsa Mean Difference  SE df t Pscheffe
1 - 2 -0.694 577 580 -0.120 1.000
- 3 7.750 6.79 580 1.141 0.730
- 4 -4.722 7.29 580 -0.648 0.936
2 - 3 8.444 540 580 1.565 0.490
- 4 -4.029 6.01 580 -0670 0.929
3 - 4 -12.472 7.00 580 -1.782 0.374
Post-hoc dsszehasonlitds (mean difference = kdzép eltérés)
1 2 3 4
1 Mean difference  — -0.694 7.75 -4.72
p-value — 0.999 0.666 0916
2 Mean difference — 8.44 -4.03
p-value — 0406 0.908
3 Mean difference — 1247
p-value — 0.292
4 Mean difference —
p-value —
Tukey post-hoc teszt (mean difference = kozép eltérées)
eyeg r
Profitabilitas
TF médszerek alkalmazasa TF médszerek alkalmazdsa Mean Difference SE df t Pschetfe
1 - 2 -36.10 429 580 -0.8413 0.871
- 3 -39.87 505 580 -0.7890 0.891
- 4 11.02 542 580 0.2033 0.998
2 - 3 -3.76 40.1 58.0 -0.0938 1.000
- 4 4713 447 58.0 1.0547 0774
3 - 4 50.89 520 58.0 0.9780 0.812

Post-hoc dsszehasonlitas (mean difference = kézép eltérés)

1 2 3 &

1 Mean difference — -36.1 -39.87 11.0
p-value — 0835 0.859  0.997

2 Mean difference — -3.76 471
p-value — 1.000 0.718

3 Mean difference — 50.9
p-value — 0762

4 Mean difference —

p-value —

Tukey post-hoc teszt (mean difference = kozép eltérées)

9. abra — A post-hoc vizsgalat eredményei (II)
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A négy csoport vizualis képét a 10. dbra mutatja (alatta a szamszerti leir6
adatokkal), amely a fentiekhez hasonloan kimutatja, hogy az egyes csoportok
mintdzata viszonylag hasonl6. Az arbevételi trendhez kapcsolodo vizsgélat-
nal a 3 TF mddszerek alkalmazasi szint kissé jelentdsebben lefelé tér el.
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TF médszerek alkalmazasa

Becsiilt hatarkizép (Estimated Marginal Means), 95% konfidencia intervallumra
Mean=kézépérték, Lower=also, Upper= felsé

Arbevételi trend

TF médszerek alkalmazasa Mean  SE Lower Upper
1 20.5 5.02 1045 30.5
2 212 2.85 15.49 269
3 12.8 458 3.58 219
4 252 529 14.63 358
oyes s
Profitabilitas
TF médszerek alkalmazdsa Mean  SE Lower Upper
1 458 373 -28.9 120
2 819 212 395 124
3 857 341 17.5 154
4 348 393 -44.0 114

10. 4bra — ANOVA elemzés eredményei (IT)
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A technoldgiai eldrejelzési modszerek alkalmazésa az arbevételi trend €s a pro-
fitabilitas szempontjabol nem eredményezett statisztikailag szignifikans elté-
réseket. Ez arra utalhat, hogy az eldrejelzési modszerek kozvetlen hatdsa nem
dominans, kiemelten akkor, ha azok alkalmazasi szintje korlatozott. Ugyanak-
kor a vizsgalat soran megfigyelt tendencidk alapjan kijelenthetd, hogy a fejlet-
tebb eldrejelzési technikdk hozzajarulhatnak a vallalat stabilitdsdhoz, foként
egy dinamikus piaci kornyezetben. Az ilyen modszerek lehetdvé tehetik a koc-
kazatok korai felismerését, és tamogathatjak a stratégiai dontéseket, még ha
ezek a hatasok statisztikai értelemben nem is mindig kimutathatok.

A technologiai menedzsment modszeressége
és a vallalati eredményesség kozotti kapcsolat

A vizsgalathoz elvégzett normalitas- €s homogenitasvizsgalat eredményeit a
11. 4bra foglalja 6ssze. Amint az 1athatd, a normalitasvizsgalat eredménye
pozitiv, azaz a fliggd valtoz6 mindkét esetben teljesiti a normal eloszlassal
kapcsolatos elvarast, értéke p<0,001. A szérashomogenitas feltétele az arbe-
vételi trend esetén teljesiil (p=0,908 értéke nem szignifikans), a profitabilitas
esetén viszont ez a feltétel nem teljesiil (p<0,001), ezért erre a kovetkezteté-
sek soran tekintettel kell lenni.

Arbevételi trend Profitabilitas
Statistic p Statistic p
0.772 <007 0.852 <.001

Normalitas vizsgalata (Shapiro-Wilk)

F dft  df2 p F dft  df2 p

0.182 3 58 0.908 14.8 3 58 <.001

Homogenitas vizsgalata (Levene’s)

11. abra — Normalitas- és homogenitasvizsgalat (I1I)

Az ANOVA vizsgalat modelljét a 12. dbra mutatja. Az arbevételi trend ese-
tén az F proba eredménye (p=0,0,574) nem szignifikans, azaz TM modszerek
alkalmazasanak kiilonboz6 szintjei kdzott az arbevételi trenddel valo kapcso-
lat tiikrében nincs jelentds eltérés. A profitabilitas esetén, a p=0,019 érték tel-
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jesiti a 0,05 kiiszobértéket, ezért itt a TM modszerek alkalmazasanak kiilon-
boz6 szintjei mas és mas médon mutatnak kapcsolatot a vallalkozés arbevé-
tel-aranyos profitabilitdsaval.

ANOVA - Arbevételi trend

Négyzetosszeg df Négyzetkbzép F p
Atfogd modell 520 3 173 0.670 0574
TM madszeressége 520 3 173 0670 0574

ANOVA - Profitabilitas (10)

Négyzetisszeg df Négyzetkizép F P
Atfogs madell 130469 3 43490 360 0019
TM modszeressége 130469 3 43490 360 0019

12. 4bra — A vizsgalat modellje (III)

A TM modszeressége - arbevételi trend tablazat sorait értelmezve megalla-
pithatd, hogy a p értékek mindenhol viszonylag magasak, azaz az egyes pa-
rok ezen egyetlen kivételtdl eltekintve, nem kiilonbdznek szignifikansan egy-
mastol. A 13. dbra (A TM moddszeressége alkalmazasa — profitabilitas) ada-
tait tekintve viszont van harom olyan par, amelynél a statisztikai eredmény
jelentdsebben alacsony, valamint masik két esetben is 0,5 koriili. Itt tehat van
esély, hogy ezek a parok szignifikdnsan kiilonboznek egymastol. A kontroll
szamitasként feltiintetett Tukey modszerrel elvégzett post hoc vizsgélatok
eredményei itt is megerdsitik a Scheffé probak kovetkeztetéseit.
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Arbevételi trend

TM médszeressége TM médszeressége  Mean Difference  SE df t Pscheffe
1 - 2 -9.155 797 580 -1.149 0.725
- 3 -9.779 8.09 58.0 -1.209 0.692
- 4 -11.575 8.24 58.0 -1.404 0.582
2 - 3 -0.624 504 580 -0.124 0.999
- 4 -2.420 5.29 58.0 -0.458 0.976
3 - 4 -1.796 546 580 -0.329 0.991
Post-hoc dsszehasonlitas (mean difference = kézép eltérés)
1 2 3 4
1 Mean difference — -915 -9.779 -11.57
p-value — 0661 0.623 0.502
2 Mean difference —  -0.624 -2.42
p-value — 0.999 0.968
3 Mean difference — -1.80
p-value — 0.988
4 Mean difference —
p-value —
Tukey post-hoc teszt (mean difference = kézép eltérés)
oy r
Profitablitas
TM médszeressége TM médszeressége Mean Difference  SE df t Pscheffe
1 - 2 107.34 545 580 1.9699 0.285
- 3 160.15 553 580 2.8970 0.048
- 4 163.01 56.3 580 2.8929 0.048
2 - 3 52.81 344 580 1.5332 0.508
- 4 55.68 36.1 580 1.5407 0.504
3 - 4 2.87 37.3 580 00768 1.000

Post-hoc dsszehasonlitas (mean difference = kézép eltérés)

1 2 3 4

1 Mean difference — 107 1601 163.01
p-value — 0211  0.027 0.027
2 Mean difference — 52.8 55.68
p-value — 0425 0.420
3 Mean difference — 2.87
p-value — 1.000

4 Mean difference —
p-value —

Tukey post-hoc teszt (mean difference = kizép eltérés)
13. abra — A post-hoc vizsgalat eredményei (I1T)
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A négy csoport vizualis képét a 14. dbra mutatja (alatta a szamszert leir6
adatokkal), amely a fentiekhez hasonloan kimutatja az egyes csoportok min-
tazatat. Az arbevételi trendhez kapcsolodo vizsgalatnal a TM modszeressége
¢s az arbevételi trend kozott a kvartilisek nyoman pozitiv kapcsolat latszik,
ugyanakkor a jelentsen szorodo adatpontok ezt elrontjak, ahogy a fenti 6sz-
szegzésben szerepelt, igy érdemben nem beszélhetiink szignifikans kapcso-
latrol. A TM moddszerek alkalmazésa €s a profitabilitds kdzott azonban jol
lathat6 kapcsolat mutatkozik.

404

Arbevételi trend

20 1

1 2 3 4
TM médszeressége

Profitabilitas (10)

TM médszeressége

Becsiilt hatarkizép (Estimated Marginal Means), 95% konfidencia intervallumra
Mean=kozéperték, Lower=also, Upper= felsé

Arbevételi trend

TM médszeressége Mean  SE Lower Upper
1 108 7.19 -3.60 252
2 200 343 13.09 26.8
3 206 369 13.19 28.0
4 224 402 14.32 304
R IYN4
Profitabilitas
TM médszeressége Mean  SE Lower Upper

1992 492 100.7 2977
919 234 44.9 138.8
391 252 -115 89.6
362 275 -18.9 91.2

14. Abra — ANOVA elemzés eredményei (I11)

AW
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A technoldgiai menedzsment mddszeressége és az arbevételi trend kozott
nem mutatkozott szignifikans kapcsolat. Ez arra utalhat, hogy az arbevétel
novekedése szempontjabol mas tényezdk is szerepet jatszhatnak, amelyek
nem kozvetleniil kapcsolddnak a modszeresség szintjéhez. Ugyanakkor ma-
gasabb modszerességi szinteken az arbevétel szorasa csokken, ami a vallalat
miukodésének stabilitasara utalhat. A profitabilitas esetében a modszeresség
szignifikans hatdsa kimutathato. Ez azt jelenti, hogy a médszeres megkdze-
lités nemcsak novelheti a nyereségesség kiszamithatosagat, hanem hozzé;ja-
rulhat annak hosszl tavu fenntarthatosdgahoz is. Az eredmények alapjan a
modszeresseg fejlesztése fontos lehet olyan vallalkozasok szdmara, amelyek
a technologiai innovéciora és fejlesztésre alapozzak miikodésiiket.

Az eredmények Osszeségében azt mutatjak, hogy a technoldgiai me-
nedzsment tényezoi eltérd modon hatnak a vallalati eredményesség kiilon-
b6z0 mutatdira. A diszruptiv technologiak alkalmazasa nem mutatott kozvet-
len kapcsolatot az arbevétellel, de kiemelt jelentdségii lehet a profitabilitas
hossza tavli novelésében. A technologiai eldrejelzési modszerek kozvetlen
hatdsa nem bizonyitott, de a stabilitas és stratégiai dontések tdmogatasaban
szerepiik fontos lehet. A modszeresség pedig egyértelmiien hozzajarulhat a
profitabilitas stabilabba tételéhez és a vallalati fenntarthatdsaghoz.

Kovetkeztetések

A 15. abra foglalja 6ssze a kutatds eredményeit. Az ANOVA elemzés alapjan
az abran feltiintetésre kertiilt az egyes kapcsolatokhoz tartozo p érték, amely
utal az adott kapcsolat erdsségére. Amint az lathato, a vizsgalt véllalatok kor-
¢ben a technologiai menedzsment moédszeressége és az arbevétel-aranyos
adozott eredmény (profitabilitas) kozott sikeriilt kimutatni statisztikai szem-
pontbdl is szignifikans kapcsolatot. Emellett, a diszruptiv technolégiak alkal-
mazasa ¢€s a profitabilitas kozotti kapesolat is viszonylag alacsony, esetleg em-
lithetd még a technologiai elérejelzés modszeressége €s az arbevételi tenden-
cia Osszefiiggése.

Diszruptivtechnologiak p=0,71
alkalmazasa

Arbevételi
tendencia

Technolégiai elérejelzés
médszeressége

Arbevétel-aranyos
adézotteredmény

Technolégiai
menedzsment Vallalati eredményességi
modszeressége jellemzdk

Technologiai menedzsment
tényezék

15. abra — Az eredmények osszefoglalisa
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A 16-17-18. abrakon megjelenitésre kertiltek az egyes kategoridkban az ada-
tok szorodasahoz kapcsolodo statisztikai jellemzok, valamint a jobb oldalon
a fliggd valtozo hisztogramja az egyes paraméter szinteken. Ennek alapjan
tovabbi kovetkeztetések tehetdk a megvizsgalt minta eredményei tiikrében.
A hérom ébra alapjan megtehetok a kutatas végkovetkeztetései.

750 1 . ﬁ H H
14

250 1 e — ﬁi

’
] e = Y N

4

1 2 3 4 -300 0 300 600 900

TM médszeressége Profitabilitas (10)

Profitabilitas {10)
TM mddszeressége

16. abra — A technologiai menedzsment modszeressége
és a profitabilitas kozotti kapcsolat

610 ,JE‘D—A&
1118 J&_I&_&jk
215 MﬂL

20 0 20 40
Arbevételi trend

17. 4bra — A diszruptiv technolégiik alkalmazisa
és az arbevételi trend kozotti kapcsolat

Ny _A_jm
eannsee e 14

Arbevételi trend

Diszruptiv technol dgiak alkalmazasa

05 610 115 15
Diszruptiv technoldgidk alkalmazasa

]
=3

Arbevétell trend
TM moédszeressége

1 2 3 4
TM médszeressége

20 0 20 40
Arbevételi trend

18. abra — A technoldgiai menedzsment modszeressége
és az arbevételi trend kozotti kapcsolat
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A kutatés egyik {6 végkovetkeztetése, hogy az elvégzett felmérés és a meg-
vizsgalt publikus gazdalkodasi adatok alapjan megallapithatd, hogy a vallal-
kozasok technologiai menedzsmentjének modszeressége €s az arbevétel-ara-
nyos eredmény kozott meghatarozott kapcsolat mutatkozik. A profitabilitas
mértéke — nem vart modon — a technoldgiai menedzsment modszerességével
csokken, viszont szorodasa is csokken. Azaz, a fejlettebb technologiai me-
nedzsmenttel rendelkez6 cégeknél a profitabilitas mértéke hosszu tavon ki-
szamithatobb.

A diszruptiv technoldgidk alkalmazésa és az arbevételi trend kozott sta-
tisztikai kapcsolat nem volt kimutathat6, viszont jellegét tekintve, a diszrup-
tiv technologidk alkalmazasanak szamaval a véllalkozasok arbevétele is nd,
rdadasul az arbevétel szorddasa csokken. Vagyis, az eléremutatd technolo-
gidk alkalmazésa kiszamithatobb és magasabb arbevételhez vezethet. A nye-
reségesseg csokkenését eredményezheti a beruhazésigényesség €s az erdsebb
verseny, de ennek igazolasa tovabbi vizsgalatokat igényel.

A technoldgiai menedzsment modszeressége €s az arbevételi trend ko-
zotti kapesolat statisztikai szempontbol szintén nem tal szoros, viszont az
adatok jellegét tekintve, ,,hord6s” minta rajzolédik ki. Azaz, kisebb techno-
l6giai modszerességhez tartozik a kisebb arbevétel, a magasabb szintekhez
pedig magasabb arbevétel. Ugyanakkor, a kdzepes technoldgiai menedzs-
ment mddszerességet felmutatd cégeknél az arbevétel szorodasa nagyobb
mértékil. Ez arra enged kovetkeztetni, hogy a magasabb technoldgiai me-
nedzsment képességekkel rendelkezd vallalkozasok esetén az arbevétel ugy
magasabb, hogy egyuttal annak szoroédasa sziikebb. Ennek menedzsment ol-
dali jelentdsége, hogy a technoldgiai menedzsment mddszerességének fejlo-
dése minden bizonnyal kedvezd a vallalkozas egyéb eredményei, illetve a
miikddési stabilitas tekintetében is.

A cikkben bemutatésra keriilt egy 61 vallalkozast érintd empirikus vizs-
galat alapjan a technologiai menedzsment kiilonb6z6 aspektusai (diszruptiv
technologidk alkalmazasa, elérejelzési modszerek alkalmazasa, technologiai
menedzsment mddszeressége), illetve a vallalkozasok eredményessége (ar-
bevételi trend, hosszitavu profitabilitas) kozotti kapcsolat elemzése. Az
elemzésnek lehetnek a mintaszambol eredd korlatai, ezért a vizsgalat kiter-
jesztése nagyobb mintara tovabbi kovetkeztetések levonasat teszi lehetdvé,
jovobeni kutatasok sordn. Osszegzésként, a kutatas megerdsiti, hogy a kiilon-
b6z6 menedzsment teriiletek (ez a technoldgiai menedzsmentre is igaz) nem
onmagukban, hanem mas teriiletekkel integralt moédon tudnak igazan ered-
ményesekké valni.



Peklk — Kovdcs — Hary: A technolégiai menedzsment modszeressége és a vallalati... 93

Koszonetnyilvanitas

A kutatas az Innovéacios és Technologiai Minisztérium kooperativ doktori
program doktori hallgat6i 6sztondij programjanak a Nemzeti Kutatasi, Fej-
lesztési és Innovacids Alapbdl finanszirozott szakmai tamogatasaval késziilt.
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Melléklet

Diszruptiv technoldégiak a kutatasban

Applied

LIST OF ELEMENTARY EMERGING TECHNOLOGIES

Technologies with Production
3D Printing

4D Printing

Bio Manufacturing

Self Assembling Components
Mass customization

Scanning lidar

Sensor fusion

Smart sensors

Power storage

Technologies with Robotics
Robotic Process Automation
Advanced Robotics

Robot knowledge sharing
Robot interactive interface
Personal robots

Smart robots

Technologies with Internet of Things
Online tools

Wireless solutions

Video conferencing

Virtual education

Digital Twins

Connected machines

Technologies with Cloud Computing
Cloud storage
Cloud applications as a Service

Technologies with Autonomous Agents
Auctnomous vehicles
Autonomous trucks
Autonomous mobile robots
Warehouse robots

Light cargo delivery robots
Light cargo delivery drones
Commercial drones

Drone management platforms
Drone countermeasures
Drone traffic control systems

Technologies with Spatial Computing
Augmented Reality

Virtual Reality

Mixed Reality

Applied

___ Technologies with Big Data

Big data / data analytics

| |Hadoop Ecosystem, Spark, R

Data Lakes, NoSQL Databases

| |Big Data Governance Solutions

Technologies with Artificial Intelligence Applications

| |ldentification (Facial Recognition, fingerprints, voice, gait)

Process analysis/optimisation

Monitoring, Surveillance, Computer vision

Deep Fakes
Natural Language Generation

| |Digital/Intelligence Systems
| |Conversational Interfaces
|__|Al-driven innovation

| |Al-augmented design

Technologies with Artificial Intelligence Tools
Machine Learning

| |Cognitive Computing

Generative Adversarial Networks

Natural Language Processing

Technologies with Micro-nano solutions
Micro fuel cells

| |Nanotech
| |solid-state MEMS
| |Designed materials

Optical computers

Micro machines

___ Technologies with Symbiotic Applications

CoBot Robats

| |Wearables
| |Brain-Computer Interfaces (intelligent interfaces)

Smart Prosthetics

Human Machine Convergence

___ Technologies with Encryption/Privacy
| |Digital Ledgers

Blockchain

| |Distributed Ledgers

Homomoarphic encryption

| |Wearable two-factor authentication
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Presenteeism and home-based Telework across

the Visegrad countries during the COVID-19 Pandemic:

A Multivariate Analysis Approach

Markus Dulhofer!
Abstract:
Objective: The purpose of this study is to analyse the factors that contri-
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Main results:

Conclusion:
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bute to presenteeism in the Visegrad countries during the
COVID-19 pandemic. The study specifically focuses on the
influence of different levels of telework utilization (no te-
lework, occasional telework, and frequent telework) on the pro-
bability of presenteeism.

The analysis included data from the European Working Condi-
tion Telephone Survey (EWCTS) carried out in 2021, which in-
volved 1806 individuals from the Visegrad nations. Logistic reg-
ression models were used for calculation.

The study discovered that regular telework increases the chances
of presenteeism, where those who frequently or consistently te-
lework are more likely to work while being ill. Emotional exhaus-
tion, managerial support, and collegial support was found to be a
significant indicator of presenteeism. Furthermore, the combina-
tion of working at high speed and facing tight deadlines was
found to be linked to increased presenteeism, particularly for in-
dividuals who often or always telework.

The results emphasize the intricate connection between telework
and presenteeism in the Visegrad nations during the pandemic.
This study highlights the significance of dealing with these as-
pects, especially in the context of the growing adoption of te-
lework, in order to uphold employee well-being and productivity.
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Introduction

Teleworking is gaining significance in the delivery of work services. It has
especially increased in importance during the COVID-19 pandemic com-
pared to its pre-pandemic significance (Steidelmiiller et al., 2020, p. 998).
Telework or telecommuting is seen as a working arrangement in which emp-
loyees of an organization do (at least) part of their regular working hours re-
motely — primarily at home (Allen et al., 2015).

Prior to the pandemic, it was discovered that the prevalence of telecom-
muting in Visegrad countries was quite low (between 1.2% and 4.6% who
usually telework). The prevalence of this phenomenon has escalated in the
majority of regions due to the COVID-19 pandemic (Eurostat, 2024).

During the height of the COVID-19 epidemic, forecasts suggested that
even after the pandemic recedes, it is expected that around 25% — 30% of
people will persist in working remotely for multiple days each week (Global
Workplace Analytics, 2021 as cited in Ruhle & Schmoll, 2021). In contrast,
the data for the Visegrad Group countries reveals that the proportion of tele-
commuting in these nations is lower than the previously anticipated level.
Despite a significant increase in the use of telework, the number of individu-
als practicing has declined since reaching its peak in 2021. Nevertheless, it
continues to exist at a level that surpasses what was previously observed prior
to the pandemic.

The investigation of the relationship between presenteeism, the situation
in which an employee goes to work despite illness, and telework, is still an
under-researched area (Ruhle & Schmoll, 2021; Schmitz et al., 2023; Stei-
delmiiller et al., 2020). This is particularly relevant for the Visegrad count-
ries, as there is currently no study that examines this relationship. In general
there are only a few studies that deal with the overall occurrence of presente-
eism (Juszczyk et al., 2018; Kotomska et al., 2023; Landovska & Karbanova,
2023; Mikos et al., 2020; Olejniczak et al., 2023).

An analysis of presenteeism rates in the Visegrad Group nations, com-
pared to other countries participating in the European Working Condition
Survey in 2021, revealed that Hungary had the lowest presenteeism rates
among the Visegrad Group countries. The Czech Republic and Slovakia ex-
hibit comparably elevated figures, above the average for all countries.
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Graph 1: Rates of presenteeism per country 2021
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There are currently a number of studies that have analysed presenteeism, of-
ten in on-site settings. However, the relationship between telework and
presenteeism has not yet been analysed. This is particularly true for the count-
ries of the Visegrad Group. The importance of this issue is demonstrated by
the fact that presenteeism has an impact on the health and well-being of emp-
loyees, their productivity and ability to work, and on the organisations them-
selves (Demerouti et al., 2009; Hansen & Andersen, 2009; Lu, Lin, et al.,
2013; Niven & Ciborowska, 2015). The aim of this study is to identify the
particular attributes that raise the probability of presenteeism in the Visegrad
countries. As mentioned above, there are only a few studies on presenteeism
for the Visegrad Group. There are no studies at all on the relationship bet-
ween presenteeism and telework. This study therefore attempts to close this
research gap and in addition in analysing the variations in these parameters
among different groups with different telework arrangements. This was es-
pecially significant considering the widespread presence of the COVID-19
epidemic during that period.

Literature Review

Presenteeism

Presenteeism as a subject of research became more relevant at the beginning
of the 1980s. The scope of the studies varied in terms of the definition of the
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phenomenon of presenteeism. What they had in common, however, was that
they focused on people physically attending work despite being ill (Lohaus
& Habermann, 2018). Presenteeism is seen as the opposite of absenteeism:
That is, the phenomenon of not showing up at work due to illness, but going
on sick leave (Gerich, 2016). In contrast to the US research tradition, which
tends to focus on the influence of illness on work productivity, European
presenteeism research is primarily interested in investigating the motives for
this behaviour. European studies primarily examine personal, work-related
and organisational factors that may have an influence on the likelihood of
presenteeism occurring (Lohaus & Habermann, 2018).

The relevance of this topic — considering the prevailing COVID-19 pan-
demic at the time — shows that presenteeism can have a major impact on
employees. This is demonstrated by various studies that have shown that the
phenomenon of presenteeism can have a lasting impact on the future health
of employees (Bergstrom et al., 2009; Gustafsson & Marklund, 2011; Skagen
& Collins, 2016). An employee’s presenteeism also affects their colleagues
by possibly compensating for reduced performance or through possible in-
fection. Presenteeism also harbours risks for society as a whole through pos-
sible increased payments of sickness benefits as a result of a deteriorating
state of health in the future (Lohaus & Habermann, 2018).

Influencing factors on presenteeism

Various studies dealing with the topic of presenteeism have analysed diffe-
rent influencing factors. Against the background of teleworking during the
pandemic in particular, the factors that could potentially have an influence on
the likelihood of presenteeism occurring are discussed below.

Job demands, especially long working hours and other potentially stress-
inducing working conditions such as time pressure, can also cause employees
to work sick (Hansen & Andersen, 2008; Lu & Cooper, 2022; McGregor et
al., 2016; Merrill et al., 2012). Employees who are confronted with challeng-
ing circumstances with high job demands (e.g. deadlines, working at high
speed) feel obliged to be present even in the event of illness. Studies have
shown that autonomy has a cushioning effect in everyday working life for
employees who have a high level of job control. People who are able to better
meet existing job demands through existing autonomy in the workplace can
utilise this flexibility as a resource (Johansson et al., 2015). If employees are
not equipped with job control, this can lead to them using presenteeism as a
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possible coping strategy to react to high workloads and keep their producti-
vity levels high (Caverley et al., 2007).

High workload and working conditions also influence the perception of
emotional exhaustion. The relationship between emotional exhaustion and
presenteeism was also analysed in a meta-analysis (Miraglia & Johns, 2016)
as well as in a cross-cultural context for China and the UK (Lu et al., 2013).
One study showed that emotional exhaustion and presenteeism are related
and furthermore, the authors were able to show that work engagement me-
diates this relationship and reduces the negative effects from productivity loss
due to presenteeism (Ferreira et al., 2019). However, the studies on the rela-
tionship between presenteeism and work engagement are ambiguous. People
who have a high level of work engagement are characterised by high energy
levels, resilience and high attachment, among other things (Mazzetti et al.,
2023). Some studies have shown that presenteeism is positively related to
work engagement (Kinman & Wray, 2018; Miraglia & Johns, 2016). In this
context, people with high work engagement levels show more presenteeism
due to their high attachment and energy levels and are also at work during
illness. Other studies found, that employees with higher levels of work
engagement show less presenteeism compared to employees with medium or
lower levels of work engagement (Burton et al., 2017).

Job insecurity is seen as a predictor that has been analyzed in some stu-
dies. These studies were able to show that the insecurities experienced in their
own job can influence the presenteeism behaviour of employees (Kim et al.,
2020; Miraglia & Johns, 2016; Schmidt & Pfortner, 2020). A study by Reuter
et al. calculated an influence of job insecurity from the perspective of regional
unemployment on the basis of 232 regions in Europe (NUTS-2). Presente-
eism was particularly the case for people with low salaries and low skill-level
positions (Reuter et al., 2021). The insecurity experienced by employees is
compensated for by increased presenteeism behaviour. This leads people to
go to work even when they are ill.

Support and workplace social capital as a job resource play a major role
in this context, as various studies have shown that support in the workplace
can reduce the risk of presenteeism (Janssens et al., 2015; Schmitz et al.,
2023). Thus, the manager also plays an important role in the presenteeism
behaviour of employees. If the relationship between employees and mana-
gers is perceived as strained, this can potentially increase presenteeism
(Ruhle & Schmoll, 2021). The manager plays a moderating role here and
influences the relationship between employees and presenteeism. If people
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report low levels of support from the manager, and employees are unable to
utilise workplace social capital as a ressource, this leads to increased
presenteeism compared to employees who report higher levels of support
(Caers et al., 2021; Mazzetti et al., 2019; Mori et al., 2022). However, it is
not only managers who can exert an influence here, but also cooperation with
colleagues (Goto et al., 2020; Miraglia & Johns, 2016). Experienced support
from colleagues is seen as reducing the feeling of pressure and therefore re-
duce the occurrence of presenteeism (Baeriswyl et al., 2017; Gosselin et al.,
2013; Leineweber et al., 2011).

In addition to the variables just mentioned, socio-demographic factors
were researched in prior studies. However, the results are ambiguous. The
influence of gender on the probability of presenteeism was analysed in the
study by Luksyte et al. show that men are more inclined to work sick in order
to safeguard their performance. Women, on the other hand, protect their he-
alth more than men and show a higher health protective motive, which leads
to less presenteeism (Luksyte et al., 2023). Other studies have found a higher
tendency for presenteeism in women (Aronsson et al, 2000; Aronsson &
Gustafsson, 2005; Cho et al, 2016; Gustafsson Sendén et al, 2016; Leinewe-
ber et al, 2011). Some studies have found no effect of gender on the occur-
rence of presenteeism (Gosselin et al., 2013; Gustafsson & Marklund, 2011).

The influence of age on the occurrence of presenteeism has also come to
different conclusions in various studies. Leineweber et al. (2011) found an
increased probability of presenteeism in the 35-54 age group. A similar result
was found in Cho et al. (2016) were discovered for those aged 30 and over.
This contrasts with the result of Allemann et al. (2019) who were able to show
that the probability of presenteeism decreases with increasing age. A similar
conclusion was reached by Aronsson & Gustafsson (2005) came to the
conclusion that presenteeism occurs more frequently in the 16-35 age group.

Finally, the influence of the education level on the occurrence of
presenteeism is discussed. Some studies have shown that presenteeism
tends to be associated with people who have fewer years of education (Cho
etal., 2016; Gustafsson & Marklund, 2011; Preisendorfer, 2010). Other stu-
dies were unable to prove the influence of education on presenteeism: The
comparative study by Johansen (2012) was able to calculate an influence of
education in Norway, but not for Sweden. Likewise Caers et al. (2021)
found no influence of education on presenteeism in their study of emp-
loyees in Belgium.
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Telework and presenteeism

In general the relationship between telework and the health of employees va-
ries according to different job characteristics and different contextual and
technological variables. Teleworking can have a positive effect on the health
of employees (e.g. lower blood pressure and lower general health risks).
However, it has been shown that longer working hours or working at atypical
working hours can lead to increased stress levels. The reduced social networ-
king caused by teleworking can also have a negative impact on employees’
well-being. It should also be noted that the blurring of boundaries between
work and private life, which tends to be more difficult to maintain in the case
of teleworking, can also lead to an increased perception of stress (Beckel &
Fisher, 2022). Other studies have found, that home-based telework leads to a
change in the employee behaviour (e.g. working in leisure time or working
despite illness). The design and organisation of telework also influences the
well-being of employees (Gofii-Legaz et al., 2024; Miglioretti et al., 2023).
With focus on the relationship between presenteeism and telework there
is a small number of studies. Studies were able to prove that there is a positive
correlation between home-based telework and (virtual) presenteeism for all
participating countries by analysing the EWCS data from 2015. The inci-
dence of presenteeism increases with the intensity of telework (Eurofund,
2020; Steidelmiiller et al., 2020). A further study for german employees was
able to prove that presenteeism is a widespread phenomenon among those
who utilize telework options. People find it easier to work despite sick leave
if they work from home. The authors conclude that employees are more inc-
lined to presenteeism when they work remotely than when they have to work
on-site. It also shows that a lack of support from supervisors is associated
with more presenteeism (Schmitz et al., 2023). The importance of social in-
teractions during telework was also identified in another study. Especially
during peak phases of the pandemic and social isolation, this can increase
presenteeism (Otsuka et al., 2024). Similarly, a greater workload in times of
remote working is fuelling an increase in presenteeism (Fiorini, 2024).

Derivation of the hypotheses
Presenteeism, the behaviour of employees to go to work despite illness, is

influenced by a variety of job demands (e.g. time pressure, workloads), as
well as job resources (e.g. job control, social support). These results relate
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primarily to on-site settings. There are only a few studies that deal with the
relationship between telework and presenteeism. Especially, there is a lack
of studies investigating this issue for the Visegrad countries.

The aim of this article is to analyse the user groups of telework ar-
rangements in order to calculate which influencing factors increase the pro-
bability of presenteeism for the group of the Visegrad countries. The data set
of the European Working Condition Telephone Survey (EWCTS) from 2021
was used for this purpose. The following hypotheses were formulated for the
statistical calculation on the basis of the analyses presented above:

H1: There is a statistically significant relationship between the degree of
telework utilization and presenteeism.

H2: There is a statistically significant relationship between support from
the manager and the likelihood of presenteeism occurring.

H3: There is a statistically significant relationship between support from
colleagues and the likelihood of presenteeism occurring.

H4: There is a statistically significant relationship between the weekly
working hours and the probability of presenteeism occurring.

H5: There is a statistically significant relationship between the ne-
cessary speed of work (tempo) and the probability of presente-
eism occurring.

H6: There is a statistically significant relationship between the existence
of tight deadlines and the probability of presenteeism occurring.

H7: There is a statistically significant relationship between the extent of
job control and the probability of presenteeism occurring.

HS8: There is a statistically significant relationship between emotional
exhaustion and the likelihood of presenteeism occurring.

H9: There is a statistically significant relationship between work
engagement and the probability of presenteeism occurring.

H10: There is a statistically significant relationship between the job inse-
curity experienced and the probability of presenteeism occurring.

In addition, three control variables are also utilized to compute an additional
model: gender, age and education level
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Method
Datasets and Participants
Instruments

The analysis was conducted using data from the European Working Condi-
tion Telephone Survey (EWCTYS) performed from March to November 2021.
The dataset consists of a total of 8476 people, including 1990 from the Czech
Republic, 1792 from Hungary, 2900 from Poland, and 1794 from Slovakia.
After data screening the working sample included 1806 participants.

Dependent variable

With regard to presenteeism, participants were asked the following questi-
ons: “Over the past 12 months did you work when you were sick?” or, if the
employment relationship had lasted less than 12 months, “Since you started
your job, have you worked when you were sick?” (“Yes”, “No”, “I was not
sick”, “Don’t know” and “Refused”). The variable “Presenteeism” was dic-
hotomized (1=yes, 0=no presenteeism); the following items were excluded
from the analysis: “I was not sick”, “Don’t know”” and “Refused”.

Independent variables

The EWCTS contains a series of questions that are used to answer the pre-
viously established hypotheses.

The degree of home-based telework was computed by recoding the va-
riable “loc_home”. The following categories were formed: 1="no/rarely te-
lework”, 2=“occasional telework”, and 3="often/always telework™”. The
category “don’t know” was excluded from the analysis.

Support from one’s own manager was categorized by the statement
“Your manager helps and support you” (from “never” to “always”); whereby
“don’t know”, “refused” and “not applicable” were not taken into account for
the calculation. The categories were then recoded and summarized as fol-
lows: 1="never or rarely”, 2="sometimes”, 3="often or always”.

The variable “Support from colleagues” was treated in a similar way:
The statement “Your colleagues help and support you” (from “never” to
“always”); “don’t know”, “refused” and “not applicable” were not taken into
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account for the calculation, was used to determine the degree of support from
colleagues. The answer options were subsequently recoded and summarized:
1="never or rarely”, 2=“sometimes”, 3="often or always”.

The number of hours usually worked per week was asked by means of
the following question: “How many hours do you usually work per week in
your main paid job” (in hours per week). The categories “Don’t know” and
“Refused” were not included in the analysis.

To investigate the question of whether a fast pace of work and the exis-
tence of tight deadlines have an influence on the probability of presenteeism
occurring, the following questions were asked: “[...] does your (main) job
involve working at very high speed?”” and “[...] does your (main) job involve
working to tight deadlines?”” (from “never” to “always”); “don’t know” and
“refused” were not taken into account for the calculation. The response opti-
ons were subsequently recoded and summarized: 1="never or rarely”,
2="sometimes”, 3="often or always”.

To calculate the influence of job control (a=0.746), three variables were
combined to form an index that measures the respective autonomy of the
employees. Job control was measured by the ability to influence the work
process, the choice of methods for completing work and the adjustment of
work speed. The scale for these three items ranges from 1 to 5. The measure-
ment instrument from Breaugh (1985) was used.

The degree of experienced emotional stress was assessed using the fol-
lowing statement: “I feel emotionally drained by my work™ (from “never” to
“always”); “don’t know” and “refused” were not taken into account for the
calculation. The answer options were subsequently recoded and summarized:
1="never or rarely”, 2="sometimes”, 3="often or always”.

The degree of work engagement was measured by creating an index va-
riable (0=0.654). Three statements were presented: “At my work I feel full
of energy”, “I am enthusiastic about my job” and “Time flies when I am
working” (from “never” to “always”); “don’t know” and “refused” were not
taken into account for the calculation. The scale for these three items ranges
from 1 to 5. The creation of the index is based on the valid and reliable inst-
rument from Schaufeli et al. (2019).

The degree of job insecurity experienced was measured using the follo-
wing statement: “I might lose my job in the next 6 months.” (“strongly agree”
to “strongly disagree”); “don’t know” and “refused” were not taken into ac-
count for the calculation. The response options were subsequently recoded
and summarized: 1="(strongly) agree”, 2="neither agree nor disagree”,
3="(strongly) disagree”.
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Furthermore, “Gender” with 1=“Men” and 2 “Woman”, age by “Age in
years”, whereby “don’t know” and “refused” were not taken into account in
the analysis, as well as “Education”. The highest completed level was recor-
ded for “Education”. The answers were collected using the ISCED 2011 lo-
gic: 2="“Secondary education” and 3="Tertiary education”. Category 1="Pri-
mary education” was not included in the analysis due to the insufficient
number of cases.

Data Analysis

First, the relationship between presenteeism and the respective degree of te-
lework utilization was calculated for a group comparison using a chi-square
test. In a further step, logistic regressions were calculated to determine the
probability of occurrence. The SPSS statistics programme (Version 29) was
used for this. The items used for the analysis were recoded in a first step and
prepared for the calculation using logistic regression. In order to check the
data for collinearity and Mahalanobis, a linear regression was calculated in
advance. Outliers and missing variables were excluded. At the end of this
process, 1806 people were included in the analysis. Different logistic reg-
ression models were calculated (MO to M5): In addition to a zero model
(MO), a telework model (M1), an overall model (M2) and a separate model
for each telework utilisation group were calculated (M3-M5).

Results
Preliminary Analyses

The descriptive data Table 1. indicates that approximately 31% of the inter-
viewees exhibited presenteeism within the last 12 months. More than 50%
never or rarely used telework, almost 13% sometimes and more then 36%
used often or always home-based telework. The average rating for the sup-
port received from superiors and colleagues was deemed satisfactory. The
average number of hours worked per week, as reported by the survey parti-
cipants, is 41.

Typically, a greater number of individuals are impacted by fast work
pace and strict time limits. The Cronbach’s a coefficient of job control is
0.746, indicating that the interviewees had a greater average level of job cont-
rol. The interviews exhibit emotional stress levels that are below normal, with
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an average score of 1.78. The average work engagement score (Cronbach’s
a = 0.654) is 3.86. This signifies a level of work involvement that is higher
than normal.

The following table shows the descriptive statistics of the variables used.

Table 1: Descriptive analysis (range, means, standard deviation and Cronbach’s «)

Range  Mean SD Cronbach’s a

Presenteeism (Yes/No) 0-1 03138  0.46418 -
Telework (Degree of Utilization) 1-3 1.8544 092187

Support of manager 1-3 2.5997 0.70060 -
Support of colleagues 1-3 2.7307 0.59635 -
Usual working hours per week 1-168  40.1748  9.93074 -
Working high speed 1-3 2.2547 0.80654 -
Working tight deadlines 1-3 2.2881 0.81851 -
Job control (Index) 1-5 3.2508 1.13520 0.746
Emotional exhaustion 1-3 1.7855 0.79975 -
Work engagement (Index) 1-5 3.8078 0.75089 0.654
Job insecurity 1-3 2.5877 0.71838 -
Gender 1-2 1.52 0.501 -
Age 16-88  41.0945 11.32879 -
Education 2-3 2.5981 0.49041 -

Note: Own calculation based on the EWCTS 2021

The participants are nearly equally distributed between males and females,
with a slight majority of 51% being men and 49% being women. The respon-
dents had an average age of approximately 42 years. Approximately 58% of
the population have a tertiary education

Comparative analysis of telework utilization and presenteeism

When comparing the three groups in terms of telework utilization, sta-
tistically significant differences were found between the three groups:

A chi-square test of independence was performed to evaluate the relati-
onship between presenteeism and the degree of telework utilization. The re-
lationship between these variables was significant [¥2 [(2], N = [1806]) =
[16.598], p =<0.001].

The analysis shows that people who use telework at least occasionally
show presenteeism more often than the group of people who never do so.

A logistic regression was conducted to determine if the degree of te-
lework utilization is a predictor of presenteeism. Data screening led to the
elimination of several outliers. Regression results indicated that the overall
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model fit of the predictor got better in comparison with the zero model (-2
Log likelihood = 2232.432, zero model = -2 Log likelihood = 2255.888) and
was statistically reliable in distinguishing between presenteeism [¥*(2) =
16.615, p <0.001]. The model correctly classified 68.5% of the cases. Reg-
ression coefficients are presented in Table 2. Wald statistics indicated that the
degree of telework utilization predict presenteeism.

Table 2: Logistic Regression — Model 1
(degree of telework utilization as only independent variable)

B Wald  df p Odds Ratio
Degree of telework utilization
No/rarely telework Ref. Ref.  Ref. Ref. Ref.
Occasional telework 0411 6.910 | 0.009%* 1.509
Often or always telework 0415 14220 1  <0.001** 1.515

Note: Own calculation based on the EWCTS 2021; (*) Correlation is significant at the 0.1
level (two-tailed); *Correlation is significant at the 0.05 level (two-tailed); **Correlation is
significant at the 0.01 level (two-tailed); N = 1806; Nagelkerke R? = 0.013

Factors influencing presenteeism — categorized based
on telework utilization

A second logistic regression was conducted to determine which independent
variables are predictors of presenteeism. Data screening led to the elimination
of several outliers. Regression results indicated that the overall model fit of
the predictors was better compared to the zero model (-2 Log likelihood =
2059.962, zero model = -2 Log likelihood = 2255.888) and was statistically
reliable in distinguishing between presenteeism [*(20) = 189.084, p <0.001].
The model correctly classified 69.5% of the cases. Regression coefficients
are presented in Table 3. Wald statistics indicated that degree of telework
utilization, support of manager, support of colleagues, working high speed,
working tight deadlines, experience of emotional exhaustion, and age sig-
nificantly predict presenteeism.

A third logistic regression was conducted to determine which indepen-
dent variables are predictors for presenteeism for those who do not (or can-
not) telework. Data screening led to the elimination of several outliers. Reg-
ression results indicated that the overall model fit of the predictors was better
compared to the zero model (-2 Log likelihood = 989.956, zero model = -2
Log likelihood = 2255.888) and was statistically reliable in distinguishing
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Table 3: Logistic Regression — Model 2 (Overall model)

B Wald df P Odds Ratio
Degree of telework utilization

No telework Ref.  Ref. Ref. Ref. Ref.

Occasional telework 0397 5425 1  0.020** 1.487

Often or always telework 0371 0.127 1  0.003** 1.449
Support of Manager

Never of rarely Ref. Ref. Ref.  Ref Ref.

Sometimes -0.107 0282 1 0.595 0.899

Often or always -0.360 4.045 1 0.044* 0.698
Support of Colleagues

Never or rarely Ref.  Ref. Ref.  Ref. Ref.

Sometimes 0283 1368 1 0.242 1.327

Often or always -0.220 1.115 1 0.291 0.802
Usual working hours 0.004 0580 1 0.446 1.004
Working high speed

Never or rarely Ref.  Ref. Ref. Ref. Ref.

Sometimes 0209 1516 1 0.218 1.233

Often or always 0493 9469 1  0.002%* 1.638
Working tight deadlines

Never or rarely Ref. Ref. Ref.  Ref Ref.

Sometimes 0270 2381 1 0.123 1.310

Often or always 0337 3201 1 0.036%* 1.401
Job control (Index) -0.090 3.201 1  0.074(*) 0914
Experience of emotional exhaustion

Never or rarely Ref.  Ref. Ref. Ref. Ref.

Sometimes 0.744 32.887 1 <0.001** 2.104

Often or always 1.007 48.796 1 <0.001** 2.738
Work engagement (Index) -0.096 1.577 1 0.209 0.908
Experience of job insecurity

(Strongly) agree Ref. Ref. Ref.  Ref Ref.

Neither agree nor disagree 0.099 0236 1 0.627 1.104

(Strongly) disagree 0.074 0210 1 0.647 1.077
Gender

Male Ref.  Ref. Ref. Ref. Ref.

Female -0.061 0297 1 0.586 0.941
Age -0.010 4347 1 0.037* 0.990
Education

Secondary Ref. Ref. Ref Ref. Ref.

Tertiary 0.008 0.005 1 0.945 1.008

Note: Own calculation based on the EWCTS 2021; (*) Correlation is significant at the 0.1
level (two-tailed); *Correlation is significant at the 0.05 level (two-tailed); **Correlation is
significant at the 0.01 level (two-tailed), N = 1806; Nagelkerke R? = 0.140
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between presenteeism [¥*(18) = 96.059, p <0.001]. The model correctly clas-
sified 72.9 % of the cases. Regression coefficients are presented in Table 4.
Wald statistics indicated that support of managers, working high speed, and
experience of emotional exhaustion significantly predict presenteeism for
non-teleworkers.

Table 4: Logistic Regression — Model 3 (no telework)

B Wald df p Odds Ratio

Support of Manager

Never of rarely Ref. Ref. Ref. Ref. Ref.

Sometimes -0.341 1431 1 0.232 0.711

Often or always -0.638 6.378 1 0.012* 0.528
Support of Colleagues

Never or rarely Ref. Ref. Ref. Ref. Ref.

Sometimes 0581 2853 1  0.091(*) 1.787

Often or always 0.117  0.16 1 0.689 1.124
Usual working hours 0.021 6.029 1 0.014* 1.021
Working high speed

Never or rarely Ref. Ref. Ref. Ref. Ref.

Sometimes 0.494 3936 1 0.047* 1.638

Often or always 0.513  4.851 1 0.028* 1.670
Working tight deadlines

Never or rarely Ref. Ref. Ref. Ref. Ref.

Sometimes 0.201  0.673 1 0.412 1.222

Often or always 0306 1926 1 0.165 1.358
Job control (Index) -0.009 0.016 1 0.898 0.991
Experience of emotional exhaustion

Never or rarely Ref. Ref. Ref. Ref. Ref.

Sometimes 0.824 18.758 1  <0.001** 2.280

Often or always 1.042 24907 1 <0.001** 2.835
Work engagement (Index) -0.011  0.01 1 0.919 0.989
Experience of job insecurity

(Strongly) agree Ref. Ref.  Ref. Ref. Ref.

Neither agree nor disagree 0.125 0.194 1 0.659 1.133

(Strongly) disagree -0.042  0.035 1 0.853 0.959
Gender

Male Ref. Ref.  Ref. Ref. Ref.

Female 0.038 0.054 1 0.817 1.039
Age -0.007 1.027 1 0.311 0.993
Education

Secondary Ref. Ref.  Ref. Ref. Ref.

Tertiary 0.077 0222 1 0.638 1.080

Note: Own calculation based on the EWCTS 2021; (*) Correlation is significant at the 0.1
level (two-tailed); *Correlation is significant at the 0.05 level (two-tailed); **Correlation is
significant at the 0.01 level (two-tailed); N = 929; Nagelkerke R? = 0.143
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Table 5: Logistic Regression — Model 4 (occasional telework)

B Wald df p Odds Ratio

Support of Manager

Never of rarely Ref. Ref. Ref. Ref. Ref.

Sometimes 0318  0.287 1 0.592 1.374

Often or always -0.362  0.406 1 0.524 0.697
Support of Colleagues

Never or rarely Ref. Ref. Ref. Ref. Ref.

Sometimes 0.795  1.101 1 0.294 2214

Often or always 0936  1.981 1 0.159 2.550
Usual working hours 0.012 0433 1 0.510 1.012
Working high speed

Never or rarely Ref. Ref. Ref. Ref. Ref.

Sometimes -0.289  0.349 1 0.555 0.749

Often or always 0215 0.181 1 0.670 1.240
Working tight deadlines

Never or rarely Ref. Ref. Ref. Ref. Ref.

Sometimes -0.701  1.901 1 0.168 0.496

Often or always -0.135  0.077 1 0.781 0.874
Job control (Index) 0.017  0.011 1 0.915 1.018
Experience of emotional exhaustion

Never or rarely Ref. Ref. Ref. Ref. Ref.

Sometimes 1421 14224 1 <0.001** 4.143

Often or always 1.993  18.891 1 <0.001** 7.338
Work engagement (Index) -0.095  0.158 1 0.691 091
Experience of job insecurity

(Strongly) agree Ref. Ref. Ref. Ref. Ref.

Neither agree nor disagree -0.06  0.009 1 0.925 0.942

(Strongly) disagree -0.523  0.883 1 0.347 0.593
Gender

Male Ref. Ref. Ref. Ref. Ref.

Female -0477  1.893 1 0.169 0.62
Age 0.008  0.261 1 0.610 1.008
Education

Secondary Ref. Ref. Ref. Ref. Ref.

Tertiary -0.162  0.205 1 0.651 0.851

Note: Own calculation based on the EWCTS 2021; (*) Correlation is significant at the 0.1
level (two-tailed); *Correlation is significant at the 0.05 level (two-tailed); **Correlation is
significant at the 0.01 level (two-tailed); N = 228; Nagelkerke R? = 0.247

A fourth logistic regression was conducted to determine which independent
variables are predictors for presenteeism for those who occasionally te-
lework. Data screening led to the elimination of several outliers. Regression
results indicated that the overall model fit of the predictors was better com-
pared to the zero model (-2 Log likelihood = 252.498, zero model = -2 Log
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likelihood = 2255.888) and was statistically reliable in distinguishing bet-
ween presenteeism [y*(18) = 45.369, p <0.001]. The model correctly clas-
sified 74.1% of the cases. Regression coefficients are presented in Table 5.

Table 6: Logistic Regression — Model 5 (often or always telework)

Support of Manager
Never of rarely
Sometimes
Often or always

Support of Colleagues
Never or rarely
Sometimes
Often or always

Usual working hours

Working high speed
Never or rarely
Sometimes
Often or always

Working tight deadlines
Never or rarely
Sometimes
Often or always

Job control (Index)

Experience of emotional exhaustion
Never or rarely
Sometimes
Often or always

Work engagement (Index)

Experience of job insecurity
(Strongly) agree
Neither agree nor disagree
(Strongly) disagree

Gender
Male
Female

Age

Education
Secondary
Tertiary

B

Ref.
-0.234
-0.056

Ref.
-0.145
-1.109
-0.017

Ref.
0.157
0.675

Ref.
0.737
0.689
-0.226

Ref.
0.465
0.717
-0.206

Ref.
0.03
0.259

Ref.
-0.141
-0.02

Ref.
-0.009

Wald

Ref.
0.404
0.034

Ref.
0.104
7.578
3.221

Ref.
0314
6.645

Ref.
5.349
5.435
6.895

Ref.
4.707
9.268
2.429

Ref.
0.007
0.911

Ref.
0.605
4.736

Ref.
0.002

df

Ref.
1
1

Ref.
1

p

Ref.
0.525
0.854

Ref.
0.747
0.006%*
0.073(*)

Ref.
0.575
0.010%*

Ref.
0.021%*
0.02*
0.009%

Ref.
0.03*
0.0027%
0.119

Ref.
0.932
0.340

Ref.
0.437
0.030%*

Ref.
0.968

Odds Ratio

Ref.
0.791
0.945

Ref.
0.865
033
0.983

Ref.
1.170
1.963

Ref.
2.090
1.991
0.798

Ref.
1.592
2.049
0.814

Ref.
1.030
1.296

Ref.
0.869
0.981

Ref.
0.991

Note: Own calculation based on the EWCTS 2021; Dependent dichotomous variable:
Presenteeism; (*) Correlation is significant at the 0.1 level (two-tailed); *Correlation is sig-
nificant at the 0.05 level (two-tailed); **Correlation is significant at the 0.01 level (two-tai-

led); N = 649; Nagelkerke R? = 0.162
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Wald statistics indicated that experience of emotional exhaustion sig-
nificantly predict presenteeism for those who occasionally telework.

A final logistic regression was conducted to determine which indepen-
dent variables are predictors for presenteeism for those who often or always
telework. Data screening led to the elimination of several outliers. Regression
results indicated that the overall model fit of the predictors was better com-
pared to the zero model (-2 Log likelihood = 766.798, zero model = -2 Log
likelithood = 2255.888) and was statistically reliable in distinguishing between
presenteeism [¥*(18) = 81.752, p <0.001]. The model correctly classified
69.2% of the cases. Regression coefficients are presented in Table 6. Wald
statistics indicated that support of colleagues, working high speed, working
tight deadlines, job control, experience of emotional exhaustion, and age sig-
nificantly predict presenteeism for those who often or always telework.

Discussion

The EWCTS data from 2021 was utilized to analyse the elements that influ-
ence the prevalence of presenteeism, categorized based on the extent of te-
lework utilization. To achieve this objective, logistic regression models were
computed.

The degree of telework use has an influence on the occurrence of
presenteeism. People who often or always home-based telework are 1.5 times
more likely to show presenteeism. The fact that telework is associated with
presenteeism is also consistent with the studies by Steidelmiiller et al. (2020)
and Schmitz et al. (2023).

A separate analysis of the different groups of telework users showed that
the experience of emotional exhaustion increases the probability of presente-
eism in all groups. This result is in line with previous studies (Ferreira et al.,
2019; Lu, L. Cooper, et al., 2013; Miraglia & Johns, 2016). In all applicable
models, people who often or alwayse experience emotional exhaustion show
a higher chance for presenteeism than people, who never or rarely experience
emotional exhaustion.

It also emerged that the experience of support from the manager has an
influence on the occurrence of presenteeism in the overall model as well as
for the non-teleworkers. This result confirms previous studies that were able
to demonstrate an increased probability of presenteeism in the perceived lack
of support from the manager (Caers et al., 2021; Janssens et al., 2015; Mori
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etal., 2022; Schmitz et al., 2023). Support from the manager had no influence
on the occurrence of presenteeism for other groups.

Analogue to previous studies (Goto et al., 2020; Miraglia & Johns, 2016)
the experience of support from colleagues was only a significant factor for
people who often or always telework. Experiencing support from colleagues
in these groups had a mitigating effect on presenteeism.

Weekly working hours also showed to have an influencing effect on
presenteeism. For non-teleworkers as well as employees who often or always
telework, increasing weekly working hours were associated with an increase
in the occurrence of presenteeism. This result is supported by the results of
Lu & Cooper (2022).

Working high speed showed to have an influence overall as well as for
non-teleworkers and employees who often or always telework. As well as be
confronted with tight deadlines showed to be in relationship with presente-
eism for the overall model as well as for people who often or always telework.
These results are in line with the findings of Caverley et al. (2007) where
presenteeism is described as a possible coping strategy when facing high
workloads and deadlines.

Job control, as the ability to determine the speed of work or the order in
which work tasks are completed, also proved to be a mitigating factor in the
overall model and for those who telework often or always. The higher the
degree of job control, the lower the probability of presenteeism occurring.
This result is in line with those of Miraglia & Johns (2016).

Socio-demographic factors show a partial influence on the probability of
occurrence. For example, age in M2 and M5 shows a reduction in the proba-
bility of presenteeism occurring with increasing age. This result is in line with
the findings of Allemann et al. (2019).

No effects could be calculated for job engagement, the experience of job
insecurity, gender, and education for any model.

Conclusion

The aim of this article was to investigate the relationship between telework
and presenteeism and to determine which potentially influential factors affect
this relationship in the context of the COVID-19 pandemic. This study focus-
sed on the Visegrad countries due to the lack of research for this group of
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countries. Data from the European Working Conditions Telephone Survey
from 2021 was used to calculate the logistic regression models.

Key findings

The findings indicated that the occurrence of emotional exhaustion, was lin-
ked to presenteeism across all telework groups. Furthermore, the presence
of managerial and colleague support, a high work tempo, strict deadlines,
and job control — albeit not universally — were significant contributors to the
prevalence of presenteeism. Within the realm of socio-demographic charac-
teristics, certain groups exhibited minimal explanatory power when consi-
dering age.

Contribution

In terms of scientific contribution, this article provides insights into the topic
of presenteeism and telework for the Visegrad Countries, for which there has
been no previous research. This article specifically explores elements that
impact the occurrence of presenteeism and investigates the factors that influ-
ence presenteeism in various telework user groups.

In terms of practical contribution the significance of telework will conti-
nue to grow in the forthcoming years. Consequently, it is crucial to examine
how organisations might establish circumstances that facilitate employees’ abi-
lity to maintain good health and high levels of productivity. When planning
working circumstances, it is crucial to consider the function of managers and
the impact of emotional stress on employees’ productivity. Social relationships
are particularly important for employees who often or always work from home
in order to reduce the risk of presenteeism. Organisations and managers can
create the conditions to promote social interaction between employees.

Limitations and further research

This analysis utilized the EWCTS data set from 2021, which was gathered
within the ongoing pandemic. When analysing the findings, it is crucial to
consistently consider them within the framework of these particular situations.
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This study conducted a comparative analysis by aggregating a cluster of
countries, specifically the Czech Republic, Slovakia, Hungary, and Poland,
known as the Visegrad Group. It is important to consider this factor when
adapting the results to specific regional variations. In order to uncover regio-
nal disparities, future studies should focus on analysing individual countries.

The proportion of explained variance in the calculated models was weak
to moderate (14%-24.7%). Other variables that were not included in the mo-
dels presented here can further enhance the explanatory power.
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Introduction

In recent years, there has been growing interest in management research ex-
amining how the characteristics of the Chief Executive Officer (CEO) (Car-
penter et al., 2004) influence strategic decisions and firm performance (Chat-
terjee & Hambrick, 2007, Colbert et al., 2014, Herrmann & Nadkarni, 2014,
Hambrick et al., 1987, Quigley & Hambrick, 2015, Ko6nig et al., 2020). Ham-
brick and Mason (1984) argued for further research on the link between top
management characteristics and organisational outcomes (Zajac & Kellogg,
1990). Upper Echelons Theory (UET) suggests the impact of the strategic
management particular on innovation performance (hereinafter IP), since
they influence organizational attention, resource commitment, strategic
choices und implementation strategies (Kaplan et al., 2012; Sanders &
Hambrick, 2004). Today, innovation capability is considered one of the most
important determinants of firm performance (Mone et al., 1998). Innovation
acts as a key source of sustainable development, increasingly recognised as
crucial for a company’s survival and growth (Berraies & Rejeb, 2019; Y.
Chen et al., 2014; W. He & Shen, 2019).

This paper aims to give readers an insight into the characteristics that
enable some CEOs to lead successful, innovative companies more effectively
than others. If innovation signifies corporate success in the future, this paper
aims to provide an overview of the CEO characteristics already studied in
relation to innovation and to explore whether, and to what extent, these traits
contribute to a CEO’s success. To reach this aim, a systematic literature re-
view (SLR) has been carried out that systematically examines existing re-
search and underlying management theories that investigate the impact of the
CEO on IP worldwide.

Through the SLR, this paper seeks to identify gaps in the existing litera-
ture on the human side of innovation and to inspire further research that
builds upon these findings. Finally, resulting from the findings, a conceptual
model is presented that visualises the interplay of the CEO’s influence,
providing an impetus for constructive further research.
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Theoretical foundations on research topic

According to Drucker (2004), the CEO is the individual with ultimate respon-
sibility for a company’s strategic direction and operational management. The
CEO is accountable for setting the company’s objectives, using resources ef-
fectively, and guiding the organisation towards the future. Drucker empha-
sises that the CEO’s role extends beyond internal operations to include rep-
resenting the company to the public and ensuring corporate social responsi-
bility is upheld.

Upper Echelons Theory (UET) suggests that organisational outcomes,
including innovation, are significantly shaped by the characteristics of top
executives, such as the CEO. Academic literature highlights the importance
of the CEO as a key influence on firm performance (e.g. Crossland & Hamb-
rick, 2011; Hambrick et al., 1989). UET posits that individual characteristics
of executives — including personality, values, skills, and experience — affect
their decisions and behaviour, thereby impacting organisational performance
(Hambrick & Mason, 1984). Further theories deal with the influence of ex-
ecutives on firm outcomes. Agency Theory (AT) underlines the importance
of these characteristics, given the assumption that agents act in their own in-
terests. CEO characteristics also affect the degree to which CEOs submit to
monitoring and control mechanisms. AT addresses conflicts of interest and
information asymmetry in relationships e.g. between owners and managers
(M. C. Jensen & Meckling, 1976). Expanding on AT, Behavioural Agency
Theory (BAT) assumptions provide insight into CEO behaviour regarding
innovation. The BAT redefines agents’ risk preferences by replacing the tra-
ditional notion of risk aversion with the empirically supported concept of loss
aversion, which posits that individuals prioritise potential losses over gains
when making decisions under uncertainty (Kahneman & Tversky’, 1979).

Innovation and behavior in dealing with risk and uncertainty are closely
related. The concept of Entrepreneurial Orientation (EO) has gained promi-
nence in the entrepreneurship literature over recent decades (Anderson et al.,
2015; Rauch et al., 2009). According to Miller (1983), EO comprises three
main components: innovativeness, risk-taking propensity, and proactivity.
This construct is used at the organizational level (Bernoster et al., 2020)
though a construct for individual-level EO has more recently been developed
(Bolton & Lane, 2012).
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The personality of the CEO is defined as the individual and relatively
stable collection of traits, attitudes, behaviour patterns, and emotional re-
sponses (Allport & Odbert, 1936; Cattell, 1966; McCrae, 2010). Most past
research on personality has focused on the Big Five personality traits, based
on the Five Factor Model (FFM) (McCrae, 2010). These five major dimen-
sions — conscientiousness, neuroticism, agreeableness, extraversion, and
openness to experience — represent the primary structure of personality (Bar-
rick & Mount, 1991; Peterson et al., 2003). Despite some limitations (Pau-
nonen & Jackson, 2000) the FFM has become a standard tool for assessing
individual personality across research fields including management research
over the past five decades (Colbert et al., 2014). Research has found a plau-
sible relationship between individual EO and the Big Five personality traits
(Covin & Slevin, 1989).

Empirical evidence
Materials and method

A structured and transparent method was selected to identify and analyse the
most relevant scholarly work on CEO characteristics and their influence on
the IP of companies. This SLR aims to provide a comprehensive overview of
the current research landscape and systematically identify research gaps
(Mark Petticrew, 2006; Moher et al., 2009). The databases chosen for the
literature search were EBSCOhost, JSTOR, ScienceDirect, and Google
Scholar. Studies were selected according to predefined inclusion and exclu-
sion criteria to ensure that only high-quality and relevant research was incor-
porated into the analysis. Evaluation criteria included the clarity of the re-
search questions, the appropriateness of the methodology, the sample’s size
and representativeness, and the transparency of data collection and analysis
(Higgins et al., 2020, Kitchenham, 2007).

Peer-reviewed studies from a sufficiently extended publication period
between 2000 and 2024 were considered. The period from 2000 to the pre-
sent and 2014 to the present is intended to enable a comparison of the re-
search efforts of recent years. While emphasis was placed on the most recent
studies available, the limited availability of sources necessitated a review
spanning a longer period. The limited number of studies on IP also led to the
inclusion of those examining not only the CEO but also other executives or
board members more generally. This systematic approach ensured that only
high-quality and relevant studies were included in the analysis (Kitchenham,
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2007). This SLR involves four interrelated steps, visualised in Figure 1. The
results in regard to firm performance, IP and to individual CEO characteris-
tics are shown in Table 1. A number of 59 relevant studies can be identified
for further analysis.

Journals consulted for this SLR included, for example are Academy of
Management Journal, Journal of Product Innovation Management, Strategic
Management Journal, Leadership Quarterly, Technovation, Journal of Busi-
ness Research, Quarterly Journal of Economics and Academy of Manage-
ment Review.

Step 1: Step 2: Step 3: Step 4:
CEO mmpact on CEO impact on CEO characteristics Further variables that
firm performance | innovation performance -  impact innovation -] moderate the impact of
performance CEO characteristics

Figure 1: Research model of the SLR
Source: own elaboration.

Table 1: SLR on CEO impact and firm- and innovation performance.

Search strings EBSCOhost JSTOR ScienceDirect  Google Scholar
2000- 2014- 2000- 2014- 2000- 2014- 2000- 2014-

Step 1. General

“CEOQ characteristics™, “firm 495 39 5.611 811 269 156 559 482
performance™

“CEO impact/influence”, 606/ 188/  6.685/ 1.066 308/ 161/ 22/ 18/60
“firm performance” 548 156 7.211 1963 319 165 82

“CEO personality traits”, 2 5 484 269 72 46 24 25

“firm performance”
Step 2: Specifie

“CEOQ characteristics”, 132 103 44 39 146 83 134 123
“innovation performance™

“CEO impact/influence”, 140/ 101/ 4717/ 748/6 151/  89/90 6/7 4/6
“innovation performance™ 133 104 4001 70 152

“CEOQ personality traits™, 3 4 11 117 54 53 61 25

“innovation performance”
Step 3. Characteristics

Gender 14 16 60 398 3
Age 19 66 43 576 12

*  Final Sample (Empirical, reliable studies that analyse the specified variables in the correct
scientific context. Chosen from journals with a high impact factor).
** Educational-, financial-, cultural- background
Source: own elaboration.
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Results
Step 1: CEQ impact on firm performance

In recent years, studies have closely analysed the characteristics of CEOs and
their influence on firms. Considering UET, researchers have examined
CEOs’ demographic characteristics to understand how these impact corpo-
rate governance strategies and firm performance. A range of studies have ex-
plored demographic factors, such as gender differences and diversity (Aabo,
Hansen, et al., 2024; Dezso6 & Ross, 2012; Khan & Vieito, 2013; Malhotra et
al., 2018; Virtanen, 2012), age (Bertrand & Schoar, 2003; Korablev & Po-
dukhovich, 2022), tenure (Jensen et al., 2020; Wang et al., 2016) and height
(Adams et al., 2018). For example research by Wang et al. (2016) indicates
that CEO age and tenure are positively associated with future firm perfor-
mance, with longer-tenured CEOs tending to be more resistant to change and
risk-averse. Beyond demographic characteristics, CEO remuneration has
also been identified as an influencing factor on firm performance, with some
studies finding a positive relationship between CEO remuneration and firm
performance (Afrifa & Adesina, 2018; Akter et al., 2020; Azim et al., 2011).
Costa et al. (2023) demonstrate that various aspects of CEO remuneration
can contribute to enhancing the firm’s financial performance.

Studies examining the personal experiences of CEOs and their impact
on firm outcomes have identified educational (Buyl et al., 2011; Nguyen et
al., 2023), financial (Yan et al., 2024) and multicultural backgrounds as im-
portant factors. For example, He et al. (2021) found that firms with a higher
proportion of senior executives with academic backgrounds tend to invest
more significantly in innovation. Similarly, Wang et al (2016) suggests that
CEOs’ formal education is positively related to future firm performance.

In recent years, studies have examined the direct and indirect influence
of CEO personality on firm performance. Current notable research has fo-
cused on traits such as overconfidence (Ham et al., 2018; M. Jensen et al.,
2020b; Salmony & Kanbach, 2022) and humility (Ou et al., 2018; Wang et
al., 2016). Traits associated with the dark triad (machiavellianism, narcis-
sism, and psychopathy) have also attracted considerable attention. Studies on
the effects of CEO psychopathy (Klotz & Neubaum, 2016; Van Scotter &
Roglio, 2020; Zuberi & Khattak, 2024) and narcissism (Chatterjee & Hamb-
rick, 2007; Cragun et al., 2020; Gupta et al., 2019; Ham et al., 2018) can be
found. A few studies exploring CEO personality incorporate the Big Five
personality traits (Aabo et al., 2024; Barrick & Mount, 1991; Peterson et al.,
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2003). For example, Harrison et al. (2020) identified a significant negative
effect on firm returns for the interaction between equity risk and CEO agree-
ableness, while finding no effect for the interaction with CEO openness.
Aabo et al. (2024) concluded that CEO conscientiousness and neuroticism
affect the firm’s ability to leverage increased volatility. Malhotra et al. (2018)
found that extraverted CEOs are more likely to engage in mergers and acqui-
sitions (M&As) than less extraverted CEOs.

The relationship between CEO personality and behaviour is closely in-
tertwined. Recent studies have examined CEO behaviours such as locus of
control and risk attitudes (EO) and their impact on firm performance (Kora-
blev & Podukhovich, 2022; Malhotra et al., 2018). Bandiera et al. (2020)
demonstrate that CEOs exhibit behavioural variation across several dimen-
sions and differentiate between ‘Leaders’ and ‘Managers’ based on these dis-
tinctions. Drawing from Bandiera’s conclusions, the present study posits that
the executive’s behaviour determines the style of leadership and its subse-
quent impact on firm performance.

Numerous studies have examined the influence of CEO leadership style
on firm performance (De Hoogh et al., 2005; Garcia-Morales et al., 2008;
Sattayaraksa & Boon-itt, 2016), nevertheless, much of the literature is limited
to the early 2000s. De Hoogh et al. (2005) assume that charismatic leadership
is more effective than transactional leadership but found no significant asso-
ciation. Ling et al. (2008) found that CEO transformational leadership is pos-
itively associated with firm performance of SMEs.

Step 2: CEO impact on IP

While many scholars emphasise the importance of focusing on innovation
(Benner & Tushman, 2002; Feinberg & Gupta, 2004), limited research has
explored the influence of CEO characteristics on IP (Aabo et al., 2024; Mai et
al., 2022; Mairesse et al., 2007; Peterson et al., 2003). The management liter-
ature identifies two types of innovation strategies, exploration and exploita-
tion (Benner & Tushman, 2002). Exploration involves trying new technolo-
gies and to meet disruption, exploitation refers to the enhancement and expan-
sion of current technologies and paradigms (March, 1991). Studies in recent
years have defined several proxies for measuring innovation performance in-
cluding research and development (R&D) expenditure, R&D intensity and
number of patents (Jalles, 2010). The importance of innovation, particularly
within the realm of digital technologies, has garnered increasing attention in
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academic literature (Bajari et al., 2019; Bornhausen & Wulf, 2021; Menth &
Hnilica, 2023; Wang Tai, 2023; Zhao et al., 2024). Agility and speed in pos-
sessing digital information are crucial for anticipating emerging threats and
seizing new market opportunities before competitors even become aware of
them (Chen et al., 2022). Nevertheless, few studies explore the driving forces
behind digital technology innovation, especially from the perspective of inter-
nal human capital, such as through the lens of top management.

Around the early 2000s, the literature presented mixed views on whether
CEOs play a leading role in driving innovation within their organisations
(Yadav, 2007). Hambrick et al. (2003) argue that top management roles come
with extremely high-performance expectations and stress, which may limit
the time and cognitive resources available for creativity (Hambrick et al.,

Table 2: CEO characteristics impacting IP.

CEO characteristics Example study N= Country Theory**

CEO demographics

Age Wang et al.. 2016 315 WWw# UET
Tenure Garcia-Blandon et al.. 2019 100 USA X
Gender Hassan et al., 2024 1204 USA UET. RBV
CEO background

Financial Yan et al., 2024 2317 ASIA UET
Formal Education Lee & Moon. 2016 500 USA UET
(Multi-) Cultural Yan et al., 2024 2317 ASIA UET
CEO personality

Overconfidence Mehraein et al., 2023 106 WW AT. TAT. FFM
Big Five Ling et al., 2011 550 ASIA FFM
Narcism Mai et al., 2022 638 ASIA RBV
Behaviour

Entrepreneur Orientation  De Massis et al., 2018 35 EUR IT
Flexibility Nadkarni & Herrmann, 2010 217 ASIA BT
Curiosity Liu et al.. 2023 563 ASIA UET
Aftention Lietal., 2013 61 USA TOA
Power Blagoeva, et al., 2020 241 USA BTF
Leadership style

Leadership Chaithanapat. 2022 283 ASIA X
Transformational L. Sattayaraksa & Boon-itt. 2016 269 ASIA LT
Other

ADHD symptoms Artamoshina et al., 2023 367 ASIA LT, TAT

*  N=Partipicants, WW= Worldwide
** TAT= Trait Activation Theory, FFM= Five Factor Model, UET= Upper Echelons The-
ory, RBV=Resourced Based View, AT= Agency Theory, LT= Leadership Theory, BT=
Behavioral Theory
Source: own elaboration
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2005). Some authors suggest that innovation is driven from the middle of the
organisation, specifically through the actions and processes of middle man-
agement (Burgelman, 1994; Christensen, 1997), not the top management.
Grove & Meehl (1996) support the notion that CEOs can steer innovation,
asserting that a key role of CEOs is to set the company’s overall direction and
to focus the attention of employees on specific areas such as innovation. Cur-
rent studies can identify a link between individual CEO characteristics (see
Table 2) and IP. However, inconsistencies remain in the findings, not only in
general but also in relation to various CEO characteristics (e.g., age, owner-
ship). These inconsistencies can be explained by e.g. different proxies for IP,
different approaches to control for extraneous variables (e.g. firm size, indus-
try), lack of consideration of endogeneity between CEO characteristics and IP
and different influence mechanisms (considering moderators or mediators).

Step 3: Specific CEO characteristics impacting IP

According to several studies, CEO age has the greatest influence on the drive
for innovation within organisations (Cline & Yore, 2016; Serfling, 2014).
Barker & Mueller (2002) found that R&D expenditure tends to be higher in
publicly listed companies where CEOs are younger and have substantial in-
vestments in company shares. Further studies show that CEOs’ ability to adapt
to unforeseen circumstances diminishes with age (Serfling, 2014). Studies ex-
amining the impact of CEO gender diversity on IP are scarce. Mansour et al.
(2024) found a significant, positive correlation between female CEOs and
green innovation in Asia. Hassan et al. (2024) used CEO gender as a moder-
ator in the relationship between ESG and IP, finding no significant effect. The
influence of CEO tenure on IP has been studied; however, there is little evi-
dence to support a clear link in the current literature (Determining Which CEO
Candidates Will Lead growththrough Innovation, 2023). Barker & Mueller
(2002) observed that relative R&D expenditure increases with CEO tenure.
McClelland et al. (2012) found that CEOs with longer tenures have a positive
impact on performance in less dynamic industries, but a negative impact in
highly dynamic industries.

The level of formal education held by a CEO does not significantly cor-
relate with R&D spending, provided the CEO holds a university degree (You
et al., 2020). However, there is a notable relationship between CEOs with
advanced science degrees and increased R&D expenditure. CEOs with
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higher education levels may be more open-minded and confident in develop-
ing innovative R&D plans and initiatives (Lee & Moon, 2016; You et al.,
2020). While recent studies on CEO age, gender, and tenure remain rare,
there has been some recent research on CEO experience. Ener (2022) found
that in publicly listed companies, CEOs with technical expertise are less
likely to delegate externally. His research shows that differences in the
CEO’s technical experience affect the firm’s innovation behavior, e.g. licens-
ing and out-licensing of patents. Cao et al. (2022) identified a positive effect
of CEOs’ international experience on firms’ R&D investment and IP. Simi-
larly, Koyuncu et al. (2010) and Zhu et al. (2023) examined the effects of
executives’ functional, environmental, and cultural backgrounds on compa-
nies. (Zhao et al., 2024) investigate the influence of CEOs with IT back-
grounds on digital technology innovation, finding that such CEOs are partic-
ularly effective in fostering these innovations.

Although certain personality traits show predictive value for innovation,
few studies have directly linked CEO personality and behaviour with IP. Liu
et al. (2023) found that CEO curiosity plays a crucial role in driving firm in-
novation, while De et al. (2009) identified a significant positive correlation
between CEO optimism and innovation. Three studies have investigated the
relationship between the FFM traits and IP. Runst et al. (2022) found that
emotional stability correlates positively with innovation. Weele, (2013) found
no significant correlation between CEO personality traits and IP but noted that
openness to experience, along with extraversion, plays an essential role in dis-
tinguishing between exploration and exploitation. Park & Kim (2022) inves-
tigated on personality traits and leader support as a moderating role on im-
pacting IP and found a significant positive relation. Overconfidence is de-
scribed by Sunder et al. (2014) as a CEO characteristic that fosters innovation;
similarly, the findings of Saesen et al., (2024) demonstrate a positive relation-
ship between overconfidence and the digital orientation of a company.

CEOs’ attitudes towards innovation can be a strong indicator of their
intent to adopt innovative practices (Rangus et al., 2017). Several studies
have explored the impact of CEO innovativeness, risk tolerance, and proac-
tivity (EO) on IP (Kiss & Herrmann, 2022; Najar & Dhaouadi, 2020). Najar
& Dhaouadi (2020) found that CEO-EO has a positive and significant effect
on open innovation. Di Minin et al. (2010) argue that EO among executives
is a crucial factor for enhancing innovation strategies and fostering an inno-
vation propensity. The study by KissCortes & Herrmann (2022) showed that
proactive CEOs primarily influence exploitative innovation, with some effect
on exploratory innovation as well.
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Leadership behaviours, such as inspirational motivation and intellectual
stimulation, are crucial for organisational innovation (Elkins & Keller, 2004).
Specific CEO behaviours (e.g., behaviours that include encouragement of in-
dividual initiatives, clarification of individual responsibilities) define an in-
novative leadership style (Carmeli et al., 2010).

Both transformational and transactional leadership styles promote inno-
vation, with transformational leadership being particularly effective in dy-
namic environments (Prasad & Junni, 2017). Transformational leadership
has emerged as a significant area of research in innovation, attracting grow-
ing attention (Cortes & Herrmann, 2020; Di Benedetto et al., 2013; Yin et al.,
2023). Sattayaraksa & Boon-itt (2016) found a significant and positive cor-
relation between transformational leadership and innovation culture. Alt-
hough various studies support the positive effects of transformational leader-
ship on organisational factors of innovation (Y. Chen et al., 2014; Garcia-
Morales et al., 2008; Gumusluoglu & Ilsev, 2009), there is limited recent re-
search on how other CEOs’ leadership styles impact IP. For example, Chen
et al. (2022) find a positive and significant relationship between a well-con-
nected CEO and innovation efficiency, given the prerequisite of agile leader-
ship, Tho et al. (2025) examine ambidextrous leadership behaviours in rela-
tion to innovation.

Step 4: Further variables that moderate
the influence of CEO characteristics

In investigating the CEO’s impact on firm performance and IP, further fac-
tors have been identified that significantly affect this impact structure. Dif-
ferences in ownership structure, corporate governance, country influence the
strength or direction of the association between CEO characteristics and IP.
Firm characteristics, such as size and industry, must be considered in order
not to falsify the association. Studies investigating variations in ownership
(Gamache et al., 2015; Lai et al., 2017; Mackey, 2008; McClelland et al.,
2012) show mixed findings when examining CEO characteristics and IP,
with most of these studies using data from the USA or the UK. Differences
in the legal and institutional environment have been frequently analysed in
comparative corporate governance research (F. M. B. Barca, 2002; Blair &
Roe, 1999; La Porta et al., 1999) and must be considered within this research.
Studies indicate that ownership concentration is higher in continental Europe
than in the USA or UK (Amdys et al., 1988; Becht & Mayer, 2002). Formal
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and informal power mechanisms can explain this influence, which varies by
country. Since powerful CEOs tend to make most key strategic decisions,
they also exert greater influence over decisions to invest in innovative pro-
jects (Aghion et al., 2013; Cefis & Marsili, 2006; Geroski et al., 2013).

There is literature addressing IP within owner-managed or family-run
firms (De Massis et al., 2014, 2018). The success of owner CEOs and the
alignment of interests between shareholders and management have also been
analysed by Kaserer & Moldenhauer (2008). They found evidence of a pos-
itive and significant association between firm performance and insider own-
ership in Germany CDAX companies. De Massis et al. (2014) posit that fam-
ily firms possess an unusual capacity to innovate, due to concentrated family
ownership.

Additionally, firm size affects differences in IP. Agle et al. (2006) high-
light that CEOs of larger companies are often more involved in public rela-
tions and capital allocation, whereas CEOs of smaller companies focus more
on managing day-to-day operations. Hall & Ziedonis (2001) and Atanassov
(2013) found that larger companies tend to innovate more, benefitting from
information advantages as well as economies of scale and scope in R&D and
patenting processes. Brown et al. (2009) and Faleye et al. (2011) argue that
financial leverage restricts innovation by increasing managers’ aversion to
riskier long-term projects.

Firm industry characteristics can also impact the CEO’s influence on IP,
although few studies have explored this link. Most empirical studies use
multi-industry samples, with only a few specialising by industry. Runst &
Thoma (2022) for example, focused on the automotive industry in Germany.
Other studies compare low- and high-tech industries (You et al., 2020).

Country differences are another influential variable. Cross-cultural per-
sonality research has revealed consistent personality trait differences among
executives across countries (Bloom & Reenen, 2010; Hofstede, 1993; Ka-
jonius & Giolla, 2017). Large-scale studies suggest that country-specific var-
iations in personality traits are significant and linked to societal values (Bar-
tram, 2013). Although some studies use global samples (e.g. Mehraein et al.,
2023; Wang et al., 2016), most research is country-specific. Further factors
that influence the effectiveness of CEO characteristics include economic mo-
tivations for innovation (driven by the organisation or business model) and the
organisational capacities for innovation (D. H. Zhu et al., 2024). Studies on
CEOs’ attention to the external and internal environment have shown mixed
results. Yadav (2007) found that firms led by CEOs who focus more on the
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external environment are quicker at identifying new technological opportu-
nities compared to those whose CEOs are less externally focused. Zhu et al.
(2024) expand upon the factors identified in this SLR through their recently
developed mechanism-centred review framework by adding ‘economic
motivations’ and ‘organisational capacity’. These findings have been inte-
grated into the conceptual model proposed for this research (Figure 2).

Figure 2: The purposed conceptional model for this SLR.
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Possible future research directions

Identifiable research gaps present an opportunity for future researchers to
generate new insights. While there is some research on the characteristics of
entrepreneurs and their influence, the role of the CEO remains far less ex-
plored. Limited research exists on the direct influence of CEO characteristics,
particularly personality traits, on an organisation’s IP, with this gap being
especially apparent in Europe. While much existing research focuses on
SMEs, there has been comparatively little investigation into publicly listed
companies. Another gap pertains to the influence of CEO gender differences,
largely attributed to the general lack of gender diversity at the upper echelons
of corporate leadership. Although firm innovation has been extensively stud-
ied, the CEO’s influence is often assessed through innovative behaviour or
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organisational culture rather than direct indicators such as R&D expenditures
or patent activity. Existing studies are frequently based in the USA or Asia,
where research and development operate under fundamentally different con-
ditions compared to Europe or Germany, which faces unique challenges such
as stringent data protection and bureaucracy. Additionally, cross-cultural dif-
ferences impacting the relationship between CEO characteristics, behaviour,
and personality must be considered. There is broad consensus in current re-
search that CEO characteristics rarely influence IP in isolation. Distinctive
factors such as company size, ownership structure, corporate governance, in-
dustry, and country context must also be considered. These elements affect
the transferability of existing research, underscoring the need for researchers
to produce further diverse findings in this area. Furthermore, there is limited
understanding of how these factors interact with one another.

Further research could critically assess the diverse methodologies em-
ployed in existing studies on CEO characteristics and innovation. CEO
traits are often measured through questionnaires, while alternative methods
are seldom used. Many existing studies yield contradictory findings regard-
ing CEO characteristics, reinforcing the need for continued research that
considers additional influencing factors to achieve consistent results or elu-
cidate these variations. A lack of statistical significance in some cases may
stem from sample sizes that are too small. Although studies generally agree
that CEO motivations, cognitions, and leadership behaviours influence a
company’s innovation potential (Zhu et al., 2024), little research explores
the extent to which these factors interact, despite their interconnected na-
ture. Moreover, only a limited number of studies address the issue of en-
dogeneity in the analysis of the relationship between CEO characteristics
and IP (e.g. Sheikh, 2018). Georgakakis et al. (2015) deal in detail with the
problem of reverse causality and endogeneity in UET studies and found a
small number of studies on this issue.

Most studies frame IP through leadership behaviour and intra-organisa-
tional dynamics, with only a few addressing leadership behaviour alongside
strategic decisions as part of a causal chain. Additionally, there are few lon-
gitudinal studies examining CEO characteristics and innovation potential in
relation to sustained long-term performance.
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Conclusion

This paper set out to provide an overview of the characteristics that enable
some CEOs to lead successful, innovative companies more effectively than
others, exploring their relationship to corporate success through innovation.
By conducting a SLR, this study sought to identify gaps in existing research
on the human side of innovation and to inspire further investigation into this
field. The findings highlight that while the influence of CEO characteristics
on IP is widely acknowledged, recent research in this area remains limited,
with many studies relying on older data. Nevertheless, the review demon-
strate that CEO characteristics significantly affect IP by shaping behaviour,
leadership styles, power dynamics, and strategic decision-making processes.
This aligns with the objective of offering insights into the traits contributing
to a CEO’s success. Importantly, the study has identified gaps in the litera-
ture, particularly in the lack of recent, comprehensive evidence on the spe-
cific CEO characteristics that drive innovation. While some traits have been
clearly identified as influential, further research is needed to examine these
relationships in greater depth, particularly when considering the interplay of
economic and organisational factors. By addressing these gaps, this paper
contributes to strategic management considerations, providing companies
with a foundation for enhancing innovation capabilities through informed
leadership selection and development. Ultimately, the findings aim to support
organisations in navigating current economic challenges and achieving sus-
tained success through innovation.
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Premier Reference Source Global Leadership Perspectives on Industry, Soci-
Global Leadership

e ety, and Government in an Era of Uncertainty, ed-
RS rermmae itcd by Ataus Samad, Ezaz Ahmed and Nitin
an Era of Uncertainty Arora, is a text in the Advances in Logistics, Oper-
— ations and Management Science (ALOMS) book
series published in 2023. Spanning 378 pages, this
collective volume brings together a diverse array of
authors including scholars, practitioners and re-
searchers from various fields. These contributors
offer a wide range of perspectives on leadership,
drawing from their expertise in different domains
such as business, education, politics and social sci-
ences. The book aims to address the complexities and challenges of leader-
ship in the modern era characterized by the aronym VUCA (Volatility, Un-
certainty, Complexity and Ambiguity).

Through its six sections, the book delves into the (1) concept of leader-
ship, (2) leadership and gender, (3) leadership in an organizational context, (4)
the interplay between leadership, work-life conflict, wellbeing and happiness,
(5) the dark side of leadership and (6) emerging leadership paradigms. Nota-
bly, it scrutinizes leadership’s pivotal role during crises, especially highlighted
by the COVID-19 pandemic, offering insights into effective crisis manage-
ment and decision-making across different cultures and national settings. It
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aims to enrich the discourse on evolving leadership theories, management dis-
tinction and its broader implications, thereby serving as a comprehensive re-
source for managers, academics, researchers and policymakers alike.

In the evolving discourse on leadership within VUCA environments, the
book at hand emerges as a pivotal text. This volume positions itself by broad-
ening the scope of inquiry beyond the confines of traditional leadership stud-
ies with a practical attitude. Through its rich compilation of chapters, the
book traverses the wide range of leadership challenges and strategies across
diverse sectors against the backdrop of global unpredictability, which is a
theme that has become more relevant than ever due to the COVID-19 pan-
demic. The book’s scientific value is underlined by its contribution to the
ongoing debate on coping strategies for organizations navigating VUCA en-
vironments. It does so by not only encapsulating but also advancing the dia-
logues initiated by well-known works in the field, such as those by Hameed
& Sharma (2020), Rimita et al. (2019) and Setiawati (2021). Hameed &
Sharma’s exploration of Generation Z’s leadership competencies within a
VUCA setting reveals a gap between inherent leadership capabilities and the
requisite global leadership competencies for such turbulent times. Rimita et
al.’s hermeneutic study of Nigerian executives presents insights into the ex-
periences and strategic responses to VUCA challenges, emphasizing a blend
of chaos theory and complexity leadership theories. Meanwhile, Setiawati’s
investigation into agile leadership and its impact on performance of millen-
nials in uncertain environments highlights the critical role of agility and
adaptability in enhancing organizational performance.

The book at hand extends these discussions by providing a panoramic
view of leadership roles in steering organizations through crises, offering em-
pirical evidence and theoretical insights into effective leadership practices
across different cultural and national contexts. It critically examines the ade-
quacy of existing leadership models in addressing the multifaceted chal-
lenges posed by VUCA environments and proposes an integrated framework
for understanding and implementing leadership strategies that are both resil-
ient and adaptable.

In conclusion, this volume not only enhances the existing body of re-
search by Hameed & Sharma, Rimita et al. and Setiawati but also advances
the academic dialogue by offering a more practice-orientated and compre-
hensive exploration of leadership in VUCA environments. The interdiscipli-
nary approach, combining theoretical frameworks with practical insights,
makes it a good basis for researchers, practitioners and policymakers alike,
aiming to navigate the complexities of contemporary leadership challenges.
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A major strength of the book is its coverage of contemporary leadership
issues such as gender dynamics, organizational well-being and crisis man-
agement. The section on “The Dark Side of Leadership” is particularly pow-
erful as it explores toxic behaviors and their organizational consequences, a
topic often underexplored in leadership studies. Similarly, the analysis of
leadership during the COVID-19 pandemic offers valuable lessons on resili-
ence and adaptability in high-pressure scenarios, supported by empirical ev-
idence from diverse cultural contexts.

While the diversity of perspectives is enriching, it also leads to incon-

sistencies in the depth and methodological stringency of the chapters. Some
contributions provide excellent empirical insights and actionable strategies,
while others rely more on theoretical speculation, leaving gaps in practical
applicability. For example, the section on “Emerging Leadership Concepts”
presents innovative ideas on leadership concepts, but occasionally lacks ro-
bust empirical validation that could strengthen its practical relevance.
The book’s contribution to the academic dialogue needs to be underlined,
particularly its integration of agility and complexity theories with leadership
practices. It builds on foundational work while addressing gaps, such as the
global competencies needed to navigate uncertainty, as highlighted by
Hameed & Sharma and others. Nevertheless, a more critical evaluation of
established leadership models would have advanced the discourse by chal-
lenging existing assumptions and proposing alternative frameworks.

Overall, the volume succeeds in presenting leadership as a dynamic and
multifaceted phenomenon. Its interdisciplinary approach, although at times
inconsistent, makes it a valuable resource especially for practitioners. By com-
bining theoretical depth with practical insights, it makes a significant contri-
bution to the ongoing exploration of leadership in a rapidly changing world.

The relevance of Global Leadership Perspectives on Industry, Society
and Government in an Era of Uncertainty extends beyond academic dis-
course and offers essential insights for business practitioners navigating com-
plex and unpredictable business landscapes. Focusing on leadership in
VUCA environments, the book provides actionable strategies and frame-
works that address the challenges facing modern organizations.

One of the most practical aspects of the book is its exploration of leader-
ship in crisis, particularly in the wake of the COVID-19 pandemic. Business
leaders can use these insights to improve decision-making, foster organiza-
tional resilience and enhance crisis management strategies. For example, the
emphasis on agility and adaptability discussed in the “Emerging Leadership
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Concepts” section is directly applicable to organizations seeking to remain
competitive in rapidly evolving markets. The frameworks provided can help
organizations implement adaptive strategies especially in industries where
rapid innovation and responsiveness are critical for the organizational success.

The book also addresses the intersection of leadership and employee
well-being, which is a topic of increasing importance in corporate environ-
ments. The section on “Leadership, Work-Life Conflict, Wellbeing, and
Happiness” offers practical guidelines for creating supportive workplace cul-
tures that prioritize employee satisfaction and mental health. These insights
are valuable to human ressource professionals and business leaders who want
to increase productivity while fostering a positive work environment.

Another area of direct applicability is the discussion of the “Dark Side
of Leadership”. By identifying behaviors and patterns that decrease organi-
zational effectiveness, the book provides a cautionary tool for organizations
to evaluate and refine their leadership development programs. Organizations
can use these insights to identify and mitigate toxic leadership tendencies,
thereby improving overall organizational health.

Moreover, the book’s interdisciplinary approach when combining in-
sights from business, education and social sciences, provides business leaders
with a holistic understanding of leadership. This makes it a practical resource
for training programs, executive coaching and strategic planning. Further to
that it can enable organizations to build leadership capabilities that are both
resilient and forward-looking.

In summary, the book serves as a valuable guide for corporate practi-
tioners, offering practical tools and strategies for navigating the complexities
of modern leadership in dynamic and uncertain environments.
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R

Positive Leadership
in Practice

Alébbi irasomban a Cornelia Lucey ¢és Jolanta
Burke szerzdparos altal megalkotott irast fogom is-
mertetni, amely 2022-ben jelent meg Positive Le-
adership in Practice cimmel.

A konyv legfobb célja, hogy segitséget nyujt-
son a vezetoknek abban, hogy a lehetd legjobbat
hozzék ki magukbol, ezaltal rendkiviili eredmé-
nyek elérésére legyenek képesek. Mindemellett az
iras segit a csapatuk tamogatdsaban is, hogy 6k is
hasonl6 sikereket érhessenek el. A kutatasokkal
alatdmasztott tanacsok mellett olyan valos életbdl
szarmaz6 gyakorlati tanacsokkal talalkozhatunk az
olvaséas soran, amelyek valddi pozitiv vezetdktol

szarmaznak, igy atfogd képet kapunk arrol, mi is valdjaban a magas teljesit-
ményl vezetés, és ez hogyan is érhetd el.

A Positive Leadership in Practice, amit magyarul Pozitiv Vezetés a Gya-
korlatban cimre fordithatunk le, egy kivalo forrds ahhoz, hogy a vezetdk ké-
pessé valjanak hatékonysaguk novelésére. A kdnyvben bemutatésra keriil
egy modell, melyet ALIGHT modellnek nevezett el a szerzOparos. A modell
6 alapvetd erdforrast emlit a vezetdk szamara a sajat €s a csapatuk motiva-
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lasara, ezéltal magas szintre emelve a teljesitményiiket. A 6 eréforras bon-
tasra kertilt 18 GsszetevOre, amik tovabbi segitséget nyujtanak a fejloddésre.
Olvasas kozben taldlkozhatunk egy kérddivvel is, melynek segitségével a
vezetOk egy onértékelés elvégzése soran képet kapnak arrdl, hogy jelenleg
milyen szinten van a pozitiv vezetési értékiik, ravilagitva arra, hogy ezek az
er6forrasok milyen fejlesztésre szorulnak. Gyakorlati stratégidk is bemuta-
tasra keriilnek, melyek alkalmazésaval a vezetk a lehetd legjobb pozitiv
vezetdvé valhatnak.

A konyv elején olvashatjuk annak a 8 személynek a rovid bemutatésat,
akik gyakorlati tapasztalataikat megosztva a szerzOkkel hozzajarultak a
konyv megirasdhoz. A téma aktualitasara és fontossagara ravilagit a résztve-
vok alacsony szama, mivel a pozitiv vezetés irdnyelvel nem annyira elterjed-
tek még napjainkban a vezetdi korokben.

A szerzOparos az irast 10 kiilonallo fejezetre bontotta, azonban a fejeze-
teken beliil tobb alfejezetre tagolodnak az informéciok. Erdekesség, hogy az
elso 6 fejezet a modellt alkotd eréforrasok neveit viseli, ha sorban elolvassuk
a kezddbetiiket, megkapjuk az ALIGHT kifejezést. Mindegyik fejezet végén
talalunk egy 6sszefoglalast is, ami segitséget nyujt az olvasd szamara az ol-
vasottak atgondolasaban. Erdemes tovabbi erényként kiemelni, hogy minden
alfejezetnél megtalaljuk a mar emlitett kérddiv kérdéseit, amik segitségével
folyamatosan végezhetjiik az dnreflexionkat. Kiilonleges jellemzé még ezen
kiviil, hogy fejezetenként taldljuk meg a felhasznalt forrasokat is, ezzel is
megkonnyitve azok dolgat, akik el szeretnének jobban mélyiilni az érintett
témakorben vagy szekunder kutatést szeretnének végezni.

A bevezetésben a szerzok leirjak, hogy szamos, az egész vildgot érintd
problémaval kiizd a tarsadalom. Legyen ez akar természeti, akar iskolai
vagy vallalkozéasokat érintd, a vezetdk minden esetben fontos szerepet jat-
szanak ennek ellensulyozasaban és egy pozitiv jové megteremtésében. Ki-
emelt fontossagu célként emlitik az emberek jolétét, amihez nagyban hoz-
zajarul a munkakornyezet is, mivel ott toltjiik életiink folyaman a legtobb
1d6t, igy az emberek elvarasai fokozatosan nének a munkahelyekkel kap-
csolatban. A fejezetben 6sszefoglalva attekinthetjiik a pozitiv pszichologia
elveit, majd roviden bemutatasra kertil a szerzok altal megalkotott ALIGHT
modell is. Fontosnak tartjak, hogy a vezetés tulmutasson a hagyomanyos
siker mérdszamain, és célja legyen a csapataik jollétének és optimalis telje-
sitményének eldsegitése.

A konyv elsé fejezetében a szerzOk a vezetés azon aspektusara 6sszpon-
tositanak, amely a boség szemléletét timogatja a munkahelyi kdrnyezetben.
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Felhivjak a vezetok figyelmét arra, hogy ne csak a korlatozasokra 6sszpon-
tositsanak, hanem a lehetdségekre és az eréforrasokra is, melyek segitik az
innovaciot €s a jolétet. A fejezetben részletesen olvashatjuk, hogyan lehet a
bdség szemléletét alkalmazni a vezetésben, hozzajarulva ezzel a munkaval-
lalok viragzasahoz.

A masodik fejezetben a rugalmassagot, mint a pozitiv vezetés egyik
alapveto elemét fejtik ki a szerzok. A vezetok szamara elengedhetetlen, hogy
tudjanak alkalmazkodni, érzelmileg agilisak legyenek és rugalmasan kezel-
jék a valtozo koriilményeket. A fejezet hangsulyozza, hogy a rugalmassag
fejlesztése kifejezetten fontos a modern vezetk szamara, ezért gyakorlati ta-
nacsokat és eszkozoket is kindl alkalmazasra.

Az inspiral6 forras a legtorékenyebb, mivel az érzelmi alapokon nyug-
szik, amik rovid életiiek, dertil ki a harmadik fejezetbdl. Egy kimondott szo6
par masodperc alatt képes megvaltoztatni a teljes munkahelyi 1€gkdrt, moti-
hetnek példaképek a beosztottaik szdmara és hogyan tudjak a pozitiv példai-
kat atiiltetni a mindennapi gyakorlatba.

A pozitiv vezetOk nagyszabasu tervezéssel értékes és céltudatos mun-
kahelyi légkort tudnak teremteni maguknak €s csapatuknak egyarant, ami
tilmutat a vizi6 és a kiildetés szavain, fogalmazza meg a szerzOparos a ne-
gyedik fejezet keretein beliill. Ez a fajta tervezés 0sszekapcsolja a pozitiv
vezetOnek sajat magara €s csapatara is vonatkozo cél és értéktudatossag
szlikségességét, kialakitva egy kapcsolatot a k6zdsség €s a hosszu tavu stra-
tégiai prioritasai kozott.

Az 6todik fejezet az egészség fontossagara hivja fel az olvaso figyelmét,
hiszen ebbdl meritenek erét a vezetdk is, hogy képesek legyenek teljes életet
¢lni, és mindemellett élvezzek is munkajukat. A fejezet segitséget nyujt a fel-
ismeréshez, hogy csak egészségesen valnak a vezetdk lehetd legjobb 6nma-
gukka, és csak igy tudjak legjobban szolgalni csalddjukat, barataikat. Kide-
riil, hogy nemcsak sajat, hanem csapatuk egészségére is befolyassal vannak
dontéseikkel, hatalmas résziik van a csapatuk jollétének megteremtésében.

A modell hatodik eréforrasat targyalo fejezetben a szerzok a torzsi ve-
zetok jellemzoit fejtik ki, hangsilyozva a kapcsolatteremtés meglétét, a konf-
liktusok ¢€s az dsszetiizések pozitiv moédon valo kezelését, elkeriilve ezaltal a
csoporton beliili megingasokat. Olvashatunk lehetdségekrdl, hogyan lehet
még jobban tdmogatni a kollégakat, milyen viselkedésmodok preferaltak egy
vezetd szamara.
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Az alkotoelemek egyenkénti bemutatasat kdvetden a kovetkezo fejeze-
tekben lathatjuk, hogyan is miikodnek egyiitt az er6forrasok €s hogyan tudjuk
az egyensulyt megtaldlni a pozitiv és a negativ dolgok kozott. Ezt kovetden
taldlunk egy 31 elembdl allo kérdéssort az iras végén, melynek segitségével
az olvasonak lehetdsége nyilik felmérni készségeit a modellel kapcsolatban.

A konyv felépitése konnyen atlathato és kovethetd az olvaso szamadra, a
fejezetek végeén talalhato rovid osszefoglalok remek attekinthetdséget bizto-
sitanak az utolagos 0sszegzéshez is. Az iras alapvetden szaknyelvet hasznal,
igy elsdsorban a szakemberek és kutatok szdmara értelmezhetd a legkony-
nyebben, de a témaban kezd6 olvasonak is batran lehet ajanlani. Forrasokkal
val6 ellatottsdga miatt kivalo alapot jelent egy kutatas elkezdéséhez is.
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