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Abstract

In recent years, the use of high-level IT systems and the digitalisation of organisational
processes has become increasingly important in business organisations. This means that
digitalisation is one of the most frequently mentioned objectives in the development of
organisations. This study aims to examine how well-prepared organisations are on the path
towards these goals and how can organisational culture help. The quantitative international
research involved 692 respondents in 34 countries across 6 continents. Responses were
assessed using SPSS software. The results show that an organisational culture that is open to
change and based on trust supports digital transformation processes, leadership attitudes,
human responses and interactions. Regardless of geographical location and economic
performance, organisations face similar challenges and there are no marked differences
internationally in terms of preparedness for digital transformation. The characteristics of the
learning organisation culture studied have the greatest impact on leadership behaviour and the
least influence on the digital tools used.
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Resumen

En los Gltimos afos, el uso de sistemas informaticos de alto nivel y la digitalizacion de los
procesos organizativos han cobrado cada vez mas importancia en las organizaciones
empresariales. Esto significa que la digitalizacion es uno de los objetivos mencionados con
maés frecuencia en el desarrollo de las organizaciones. El objetivo de este estudio es examinar
el grado de preparacion de las organizaciones en el camino hacia estos objetivos y coémo puede
ayudar la cultura organizativa. En la investigacion cuantitativa internacional participaron 692
encuestados de 34 paises de 6 continentes. Las respuestas se evaluaron con el programa
informatico SPSS. Los resultados muestran que una cultura organizativa abierta al cambio y
basada en la confianza favorece los procesos de transformacién digital, las actitudes de
liderazgo, las respuestas humanas y las interacciones. Independientemente de la ubicacién
geografica y de los resultados econdmicos, las organizaciones se enfrentan a retos similares y
no existen diferencias marcadas a escala internacional en cuanto a la preparacion para la
transformacion digital. Las caracteristicas de la cultura de las organizaciones de aprendizaje
estudiadas son las que més influyen en el comportamiento del liderazgo y las que menos en las
herramientas digitales utilizadas.
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rapid development of digitalisation. It is bringing with it the emergence of new business

models, the restructuring of industries, and the transformation of production,
consumption and transport systems (Fisher et al., 2018; Ahman & Murray, 2019; Abdallah et
al., 2022). Leadership, employee relations, training - development and knowledge retention are
unprecedented challenges that organisations need to address. They need to find new solutions
that will enable them to maintain their position in the market (Szelagowski & Berniak-\Wozni,
2022; Crisan & Marincean 2023). The importance of this transformational effect justifies the
presentation of the results of this research (Abrahamson & Johansson, 2020; Maskun & Nor,
2018; Kusuma, 2018). Although there have been many studies on the subject (Barbosa et al.,
2015; Li et al., 2017; D’Angelo, 2020, Sun et al., 2021; Za et al., 2022), examining the
readiness, behaviour, lack of or existing competences of human resources in different nations,
the results of the studies are published in separate research papers (Lee et al., 2018; Mura &
Svec, 2018; Frey & Osborn, 2013). There is no comprehensive international picture in the
literature that would provide information on digital readiness regardless of geographical and
cultural specificities. This research aims to fill this gap.

The study aims to provide a comprehensive international picture of the readiness of business
organisations in the digitalising world, their openness to change, the use of management tools
and the characteristics of human-human, human-machine relations from the perspective of the
most receptive learning organisation culture. The study's distinct novelty lies in the fact that,
detached from other factors that characterise economic development, geographical location and
natural conditions, it highlights the fact that technical-technological progress has no limits.
Wherever we look for its inevitable consequences, the overall picture is not as wide a
development gap as we might otherwise assume and even the most advanced economies are
not fully prepared for transformation.

The research questions are:

I n addition to globalisation, the most striking feature of 21st-century companies is the

Q1 - Do learning organizational characteristics influence the level of preparation for digital
organizational functioning?

Q2 - Which learning organisation characteristics have the greatest impact on the use of
management tools and behavioural characteristics when preparing for digital solutions?
Q3 - What are the links between the characteristics of the learning organisation culture the
openness to digital transformation, and the emergence of human emotions (fear - trust and
stress)?

In the next section, the literature review is presented, followed by the results of an
international quantitative study. Respondents from 34 countries on 6 continents participated in
the questionnaire survey. The answers were analysed using SPSS statistical software, using
simple and complex statistical methods. The first paragraph starts exactly at the left margin —
indentation none.
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Literature Review

The term digitalisation refers to organisational processes that use information technology to
innovate, design, and reduce time and cost in products, services, work processes and
organisational solutions (\Watanabe et al., 2017). There are many definitions of digitalisation,
which show the diversity of the subject (Bronzetti et al., 2020; Hale, 2021; Srai & Lorentz,
2019; Ochs & Riemann, 2018).

Digital solutions are transforming customer and partner relationships and can also play an
important role in reducing costs (Marin¢, 2013; Gomber et al., 2018; da Silva, 2015). The
methods of value-creation are transformed, structural arrangements are changed, and new
business models are developed (Trischler & Li-Ying, 2023; Rachinger et al., 2019; Davenport
& Westerman, 2018; Kane et al., 2016). As with any other organisational change, even if
digitisation requires specific solutions, the right organisational culture needs to be in place to
ensure that the new technology is embedded in organisational operations (Matt, 2015; Wang et
al., 2017; Lobont et al., 2022; Raimo et al., 2022). This culture can be described by the
characteristics of a learning organisation, which includes all the operational elements necessary
to embrace change and successfully operate in the new situation that has emerged.

The Role of Leadership in Change Management

The evolution of digitalisation is leading to a transformation and growth of relationships in
organisations. The increased number of connections reinforces the uncertainty of the
competitive environment. The responsibility for adaptation lies with the leader of the
organisation, who is responsible for integrating effective innovation into the company during
digitalisation (Parvianien et al., 2017; Gilli et al., 2023). Leadership must lead by example in
adapting to new technologies and products. Its most important task, besides developing its
competencies, is to develop an appropriate corporate culture (Alekhina et al., 2020). Frequent
problems are that employees doubt their abilities, lack self-confidence and lack professional
knowledge. This is coupled with the incredibly rapid development of technology and the ever-
increasing number of digital solutions, which also pose challenges and often create serious
stressful situations (Tams et al., 2022). The cultural characteristics created as a result of this
change need to be shaped to support the organisation's digitalisation efforts (\Weber et al.,
2022).

The Importance of the Learning Organisation

‘The ability to learn faster than your competitors may be the only sustainable competitive
advantage’ (Arie De Geus, Head of Strategy, Royal Dutch Shell, cited (Gadoci, 2017)). This
idea establishes all the conclusions that underpin the construction and operation of knowledge
management systems and the justification for a learning organisation culture (lvanova et al.,
2020). The functioning of learning organisations and their characteristics have been collected
by several authors (Senge, 2006; Garvin et al., 2008; D’ Amato et al., 2017; Ortenblad & Koris,
2014; Farrukh & Waheed, 2015; Rusok et al, 2021), the most frequently cited requirements are
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System Thinking, Personal Mastery, Mental Models, Shared Vision, Team Learning (Senge,
2006).

Competencies Required

The successful integration of emerging digital tools will facilitate the operational functioning
of organisations (Girrbach, 2018). This requires competent staff and managers (Ditzendy,
2017; Za et al., 2022). Dzwigol et al. (2020) grouped the competencies expected of managers
into four categories. ‘Experience and time on the job’, ‘education, cognitive and creative
potential’, ‘effective goal setting and development’, ‘communicative, leadership and
managerial functions’. The competencies required are specifically designed to assess the
suitability for digital transformation in the context of Industry 4.0. Among the requirements,
our research investigated the communication, support, decision-making and other tools used
by managers towards their employees.

It is not only the management that needs to be competent but also the skills of the staff.
Hecklau et al. (2016) have summarised the most important competence requirements in the
context of Industry 4.0 - digitalisation in a comparative study. In our research, we focused on
the most frequently occurring technical and technological solutions, focusing on the
technological competence requirements. This includes solutions such as loT (Gatoullat et al.,
2018; Khansa, et al., 2018), the integration and use of artificial intelligence in processes (Rutten
et al., 2018), cloud-based solutions, (Baltatescu, 2014; Destefano et al., 2019), automation in
various areas, (Barbosa et al., 2015), digital data (Plante et al., 2021) and decision making
based on it (Noran & Bernus, 2018; Putranto et al., 2021; Wang et al., 2017).

Research Method and Methodology
Data and Research Model

The international quantitative research was conducted in English using an anonymous
questionnaire survey in the Autumn 2022. Contact details of respondents were collected in the
following ways: publicly accessible organisational websites, social media pages of publicly
accessible organisations, publicly published job vacancies and postings on portals, and online
study groups of students at colleges and universities. Communication with organisations and
their employees was via email and social media. Data collection was prioritised for countries
and their online platforms with a high proportion of English speakers. In collecting the sample,
we did not aim to be selective between economic sectors, as we wanted to get a broad picture.
Thus, a wide range of sectors is represented in the sample. The responses received are not a
representative sample but provide a general picture. During the survey period, we received
2,435 responses, from which we identified the following organisations that characterise the
culture of the learning organisation. 692 fully and correctly completed questionnaires were
received and evaluated.
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The Sample

Responses were received from 34 countries and 6 continents. Most responses came from the
United Kingdom (44) and the United States of America (34), (English-speaking regions).
Europe was the most represented continent with 439 respondents, followed by Asia (148), and
then North America (50). The smallest proportion of respondents came from Australia (23),
South America (22) and Africa (10). Other countries participating in the research (Europe):
United Kingdom, Hungary, Slovakia, Belgium, Germany, Netherlands, Austria, Czech
Republic, France, Norway, Portugal, Sweden, Russia, Greece, Ireland, Armenia, Spain,
Andorra, Serbia. (North America): United States, Canada. (Asia): China, India, Israel,
Bangladesh, Taiwan (Republic of China), Iran, Malaysia, Pakistan, and Singapore. (Australia),
(South America): Colombia, Ecuador. (Africa): Angola.

The questionnaire was administered online via the Lime survey platform. The anonymous
questionnaire consisted of closed questions that took approximately 15-20 min to complete
Questionnaires that were started but left unfinished or incorrectly completed were not
processed. The questionnaire used closed questions, mostly on a Likert - scale, with 4 response
options (thus blunting neutral opinions). For some questions, the response option '‘Don't know'
was added. The structure of the questionnaire is shown in Table 1 below.

Table 1
The structure of the questionnaire

Questionnaire structure
How organisations experience digitalisation

Impact of digitisation

(5 questions)

Digital tools used
(9 questions)

Human-human and human-machine interaction,

fear and trust (3 questions)

Supporting role of management (1 question — 9
sub-questions)

Organisational culture
(1 questions — 9 sub-questions)

Demographic and organisational data
(7 questions)

and what they think about its impact.

Leadership impact on digital transformation,
employee experience, knowledge, and tool
use.

Fear, confidence, competence development,
training.

Managerial and leadership tools, motivation.

Organisational attitudes towards change,
decision making.

Demographic and organisational data.

Source. Own construction

Results were evaluated using SPSS software, using simple and complex statistical methods.
The research model is shown in Figure 1 below.
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Figure 1
Research model

A B
Potential of explanatory variables Respond dependent variables

Managerial Toos

Caracteristics of Digital Readiness

Learning Organization
Human relations (trust,

leadership support,
training)

Source. Own construction

The arrow in the research model indicates our research question, i.e. whether the answers to
question A significantly influence the answers to question B, and if so, how strongly they are
related.

Data Analysis Method

Descriptive statistics and relationship analyses are used as research methods. The level at which
the questions are measured determines the indicator that can be used to quantify any
relationship between them.

In statistics, the scale at which a variable is measured is a classification that allows the nature
of the information contained in the numbers (and hence the variable) assigned to the task to be
described. According to Stevens' theory of scale (1946), different mathematical operations can
be performed on variables, depending on the level of measurement of the variable. He proposed
four types of scales for psychological measurement: nominal scale (categorical and discrete),
ordinal scale, interval scale, and ratio scale. In our research, the level of variables used in the
questionnaire is measured on nominal and ordinal scales.

There is only a qualitative difference between the values of the nominal measurement level
variables. This is the simplest and least informative level of measurement. Among the mean
values, only the mode, i.e. the most frequent value, can be determined. For the ordinal
measurement level variable, the order of scale values describes the real relationships between
units. The most commonly used methods for these measurement level variables are:
percentiles, medians, rank correlation

The research model in Figure 1 contains nominal and ordinal scale variables. Rank
correlation relationships between them can be explored using Kendall's Tau (7). Tt can take
values in the interval [-1, 1].

The relationship analysis is interpreted on a 5% significance level using SPSS software. If
the p-value for the test is < 0.05, then there is a significant relationship between the two
variables. In the case of significant relationships, the absolute value of the indicator indicates
the strength of the relationship (Sajios & Mitev, 2007): below 0.2 we speak of a weak
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relationship, from 0.7 a strong relationship, and between these two numbers a moderate
relationship.

Since the 1 indicator can take both positive and negative values, the sign of the rank
correlation coefficient, which indicates the direction of the relationship, can also be interpreted
here. A negative (positive) T means that the higher the rank of one variable, the more likely it
is that the other variable will have a lower (higher) rank.

Research Results

In this section, some basic statistics of the answers to the (main) questions of the questionnaire
are presented, followed by the results of the relationship analysis.

Demographic Analysis

Participant demographics are summarised in Table 2 below.

Table 2
Characteristics of the sample
Age/generation .
distribution % Job Title
Z-26.80 staff — 58.7 %
Y - 35.54 senior manager/CEO/owner
X —26.25 middle manager/head of department/regional manager
Baby Boomer — direct manager/supervisor
11.4
Date of foundation Main activity
(year - %) (number of respondents)

2000-2020 — 45.6 Education and training - 117

1999-1980 — 29.8 Marketing and sales - 82

1979-1960 — 5.2 Hospitality and tourism - 78

1959-1940 - 9.6 Others: business management and administration, information technology,
social services, finance, science, technology and engineering, medicine,
government and administration, agriculture and raw materials production,
manufacturing, transport and logistics, arts, audio/video, communications,
law and public safety, architecture

Source. Own construction

The impact of digitalisation: digitalisation is shifting the balance of power on the labour

supply side: 92% - agree, 53% - the impact is at least significant, 10.6% - the changes are
radical.
Digital toolbox and the application of Industry 4.0: 65.7% of respondents have recognised the
benefits of the tools and solutions listed in the questionnaire, 63.2% have already implemented
some solution, 36.8% have not yet made any investments in this area, 6.9% have fully
implemented digital solutions, 28.9% have at least minimal knowledge or previous experience
of ICT.

30.3% of respondents provide training for their staff (in addition to mandatory professional
training) 8.5% provide training using digital tools, and 22.9% do not organise any staff training.
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The most threatening areas due to digitalisation are data security (data as digital documents)
and cyber security (protection against attacks on infrastructure). The third biggest threat is the
lack of digital skills in the workforce.

Man-human, man-machine interface, trust and fear: The organisations surveyed agreed that
both management and staff are open to the introduction of new technology. They feel they can
trust new technologies and that it will make their work easier. Management can help to
overcome fears and dispel mistrust through competence development training. 40.3% of the
organisations surveyed have either implemented or are in the process of implementing
mandatory online competence development training, and 48.9% have either implemented or
are in the process of implementing voluntary online training.

The supportive role of management is mainly through explaining the benefits of new
technologies to staff and setting an example in their use. The involvement of professionals is
the least common, occurring at most in large companies.

Organisational culture and learning organisation: The following questions were designed to
find out the characteristics of organisational culture and to identify the existence of learning
organisations.

To verify our assumptions and answer the research questions, we conducted correlation tests
after the basic statistical evaluation. In doing so, we assessed the relationship between the
learning organisation characteristics and our hypotheses (managerial tool use, digital readiness
and human relations).

Hypotheses

H1: When the characteristics of the learning organization culture are valid, management
supports the digital readiness of the organization through soft skills and leading by example
(there is a linear significant relationship between the characteristics tested)

H2: When the characteristics of a learning culture are present, the organisation and the staff
are open to digitalisation technology and the management continuously trains its staff to use
it to an ever higher level.

H3: When the characteristics of a learning organisation culture are present, employees
prefer to take advantage of the opportunities offered by digitalisation technology.

Descriptive Statistics

For each question, we present the number of valid answers, and the mode (Mo), i.e. the most
frequent, typical answer. Where possible (for questions with a high level of measurement), we
present the minimum (Min), maximum (Max), range (R), mean and quartiles (Q1, Q2=Me, Q3)
of the responses, where the middle quartile is the median (Me). Since no question can be
measured at the highest (ratio) scale, other descriptive statistics (e.g. mean, standard deviation)
are not meaningful. The data for the study areas are summarised in Tables 3, 4, 5, 6.
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Table 3
Characteristics of learning organization
' o valid _ Percentiles
Learning Organisation persons Min Max R Mean Mo 25 50 75
Q1 Q2=Me Q3

The organisation proactively anticipates 692 1 4 3 2470 2 2 5 3
change.

The organisation is innovative in its
thinking, looking for new solutions, not
limited by routine.

692 1 4 3 2598 3 2 3 3

The organisation also focuses on long- 692 1 4 3 2914 3 2 3 4
term impacts when making decisions.

In the operation and development of the
organisation, attention is paid to the
impact of changes on other departments.

692 1 4 3 2624 3 2 3 3

The aim is to jointly develop the learning
and development potential of the members
of the organisation, through group
learning.

692 1 4 3 2299 2 2 2 3

The organisation needs to integrate
individual, and employee visions into the
organisational vision.

692 1 4 3 259 3 2 3 3

Employees are aware of how their work
contributes to the achievement of
organisational goals.

692 1 4 3 2621 3 2 3 3

Workers can work towards their vision,
which means they are free to express
themselves.

692 1 4 3 239 2 2 2 3

Source. Own construction

Table 4
Digital toolbox
valid Percentiles
Digital tools ersons Min Max R Mean Mo 25 50 75
P 01 Q2=Me Q3

Digital tracking of raw materials, products 692 1 4 3 2353 2 2 2 3
Automated material handling 692 1 4 3 159 1 1 1 2
Supply chain integration and transparency 692 1 4 3 1991 2 1 2 3

Toolkit Industry 4.0 compatibility (digital

data) 692 1 4 3 1939 2 1 2 3
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valid Percentiles
Digital tools ersons Min Max R Mean Mo 25 50 75
P 01 Q2=Me Q3
Using cloud-based solutions 692 1 4 3 2156 2 1 2 3
Production automation 692 1 4 31871 1 1 2 2
Using augmented reality solutions 692 1 4 3 1499 1 1 1 2
M2M - Machine-to-machine 692 1 4 31769 1 1 2 2
communication
Application of artificial intelligence 692 1 4 3 1501 1 1 1 2
Automaj[ed troubleshootmg and _ 692 1 4 3 1802 1 1 5 5
forecasting (e.g. maintenance scheduling)
Real-time inventory management 692 1 4 3 2101 2 1 2 3
(automated entries)
Source. Own construction
Table 5
Human — machine interfaces
valid Percentiles
Human — machine interface ersons Min Max R Mean Mo 25 50 75
P Q1 Q2=Me Q3
Workers have confidence in modern 692 1 4 3 2450 2 2 3 3
technology.
Workers are confident that new 692 1 4 3 2558 3 2 3 3
technology will make their jobs easier.
Workers are open to new technological 692 1 4 3 23271 2 2 2 3
solutions.
The organisation’s management is opento 692 1 4 3 3125 3 3 3 4
new technological solutions.
Management uses modern technology to 692 1 4 3 2311 2 2 2 3
monitor the performance of workers.
M_anagement accepts thz_it workers make 692 1 4 3 2509 2 2 3 3
mistakes when introducing new
technology.
Workers fear that the organisation will use 692 1 A 3 2485 2 2 2 3
new technology to control them.
Workers fear for their jobs because of new 692 1 4 3 2210 2 1 2 3
technology.
692 1 4 3 2100 2 1 2 3

142
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valid Percentiles
Human — machine interface persons Min Max R Mean Mo 25 50 75
Q1 Q2=Me Q3

Workers are afraid of losing their jobs due
to a lack of skills and qualifications related
to technology.
Workers are afraid of making mistakes 692 1 4 3 2320 2 2 2 3
when introducing new technology.
The organisation provides mandatory 692 1 4 3 199 1 1 2 3

competence development training online.

The worker may apply for these courses 692 1 4 3 180 1 1 2 3
on a voluntary basis.

The organisation provides training for

employees before the introduction of new, 692 1 4 3 2541 2 1 2 3
modern technology.

T

here is a tailor-made training programme, 692 1 4 3 2101 1 1 2 3
including modern technologies.

Burnout syndrome is common among 692 1 4 3 209 2 2 2 3
workers.

The management of the organisation pays
attention to reducing the level of stress in
the workplace.

692 1 4 3 2412 2 2 2 3

The organisation is constantly improving 692 1 4 3 2459 2 2 2 3
the ergonomic conditions at work.

Workers rely too much on the use of
digital tools, which can reduce their
problem-solving skills.

692 1 4 3 1867 2 1 2 2

Using the possibilities offered by
technology, employees can be reached
outside working hours if necessary.

692 1 4 3 239 2 2 2 3

Source. Own construction

Table 6
Management supporting
valid _ Percentiles
Management persons Min Max R Mean Mo 25 50 75
Q1 Q2=Me Q3

Before introducing new technology,
management will also consult the 692 1 4 3 2598 2 2 2 3
employees concerned.

Management is leading by example inthe 692 1 4 3 2699 3 2 3 3
use of new technology.
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valid Percentiles
Management persons Min Max R Mean Mo 25 50 75
Q1 Q2=Me Q3

Management explains to employees how 692 1 4 3 2798 3 2 3 3
the new tool will make their work easier.

Management explains to employees that
the new tool will ensure their personal
development.

692 1 4 3 2601 3 2 3 3

The introduction of the new tool will be

supported by a specialist to whom 692 1 4 3 2699 3 2 3 3
employees can turn at any time with

questions.

Management will sanction anyone who 692 1 4 3 1899 2 1 2 2
does not use the new tools.

For management, getting the job done is
more important than keeping to working
hours.

692 1 4 3 2505 3 2 3 3

New ideas from employees are
incorporated into the work process by
management.

692 1 4 3 2787 3 2 3 3

Source. Own construction

Relationship Analysis

To confirm (or reject) the hypotheses, we looked at the answers to the questions that qualify
the learning organisation. Is it true that the organisation is a learning organisation? Since the
answers confirmed this, (see the analyses below) we examined whether these characteristics
influence the range of digital tools used, the behaviour of managers and people's attitudes
towards technology. If there is a significant relationship between them, how strong is it? That
is, the more true the learning organisation characteristics are, the more true it is that more digital
tools are used (even routinely). The more supportive leadership behaviour is during the digital
switchover. The stronger the link between learning organisation characteristics and human
behaviour, the greater the trust between technology, management and staff.

For the organisations classified according to their learning organisation characteristics (to
confirm that they are indeed learning organisations), a factor analysis was carried out. The
KMO and Bartlett’s test provided the basis for this (KMO Bartlett’s Test: ,918; Chi-square test:
3457,806, df: 45 sign.: .000 p<0.05). Using principal component analysis, we were able to
group the 9 variables (questionnaire questions) into one factor, which explains 60%, so it makes
sense to group them into one factor.

The reliability of the model shows that since the responses to each question on a scale of 1
to 4 ranged from 2.52 to 2.98 (with the majority of responses being in the third response option),
the organisations we studied can be classified as having a high degree of learning organisation
characteristics.

144
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The following questions were used to identify the characteristics of the learning
organisation:

Q1. The organisation is open to environmental change

Q2. The organisation proactively anticipates change.

Q3. The organisation is innovative in its thinking, looking for new solutions, not limited by
routine.

Q4. The organisation also focuses on long-term impacts when making decisions.

Q5. In the operation and development of the organisation, attention is paid to the impact of
changes on other departments.

Q6. The aim is to jointly develop the learning and development potential of the members of
the organisation, through group learning.

Q7. The organisation needs to integrate individual, and employee visions into the
organisational vision.

Q8. Employees are aware of how their work contributes to the achievement of
organisational goals.

Q9. Workers can work towards their vision, which means they are free to express
themselves.

The Supporting Role of Leadership

The results show that there is a significant relationship between leadership behaviour, tools to
support the use of new technologies and learning organisation culture. (The numbers in
brackets represent the lowest and highest contact values.) The stronger the culture
characteristics, the more true it is that management supports staff in learning new technologies
(0.345 - 0.436), incorporating new ideas (0.339 — 0.436), reinforcing preparation by example
(0.352 - 0.483), sometimes involving external experts (0.335 —0.429), training (0.356 — 0.476).
There is a moderately strong significant relationship between leadership by example (0.352 —
0.483) and communication (0.359 — 0.499), with very balanced scores across the sample. The
relationship is very weak in cases where the manager links monitoring to possible sanctions
(0.141 — 0.260) or places too much emphasis on the completion of tasks, even after working
hours (0.160 — 0.225). The results confirm our first hypothesis.

Human-Machine Interface (Fear-Trust)

The results show no or very weak relationships between the characteristics of learning
organisation culture and the characteristics of human behaviour in the following cases. The
number of characteristics of the learning organisation culture and the closeness of the
relationship are shown in parentheses.

e Employees fear that the organization will control them with new technology (Q8. - -
0.071; Q6. —-0.072; Q4 - 0.076).



Bencsik — Challenges of a Digitalising World in the Light of an International Survey

e Employees fear that their jobs will be controlled by the organization because of the new
technology (Q6. —0.108).

e Workers fear that they may lose their jobs due to a lack of skills and qualifications
related to the technology (Q6. — 0.125; Q7. —0.071).

e Workers are afraid of making mistakes when implementing new technology. (This lack
of contact explicitly reinforces the effect of learning organisation characteristics.)

e Burnout syndrome is common among employees (in this case, the negative relationship
also reinforces the learning organisation effect (Q8 - -0.082)).

e In addition to the moderately strong relationship between the other characteristics, two
other cases show a rather weak relationship:

e  Workers rely too much on the use of digital tools, which can reduce their problem-
solving ability (Q4. — no connection; Q6. — 0.271)

e The use of technology makes the worker too dependent on the use of ICTs, which may
lead them to overuse their digital skills (0.089 — 0.273).

The results shown here are consistent with the characteristics of leadership behaviour
described above. It can be seen that, when the characteristics of a learning organisation culture
are in place, staff will not be afraid of new technology, or managerial control or show signs of
burnout. Using technology they trust, they retain their problem-solving skills.

The learning organisation characteristics show the strongest relationship with the human
behaviour characteristics for the items ‘The management of the organisation is open to new
technological solutions’, (0.281 — 0.452) ‘The organisation continuously improves the
ergonomic conditions of work’ (0.339 — 0.412) and ‘The management of the organisation pays
attention to reducing the level of stress at work’ (0.313 — 0.375). Management's attention to
people and building trust is stronger when learning organisation characteristics are present. The
Q6 has a moderately strong impact on all the elements of leadership behaviour listed (0.199 —
0.431). The learning organisational characteristic Q9 has the least impact on leadership
behaviour and employee trust (0.177 — 0.348). The relationship is moderately strong for most
questions but near the lower limit. Q8 learning organisation characteristics have little influence
on training programmes. The relationship with additional questions is significant but weak
(0.142 — 0.241). Only one case (Q6) has a higher value, (0.336). In other words, workers'
awareness is sufficiently developed and stable to make online and self-training programmes
less necessary. Except when it is explicitly stated in the "The aim is to develop the learning and
development potential of the members of the organisation, group learning'.

The openness to change of staff and management is most influenced by the learning
organisation characteristics of Q1 and Q4. Staff trust in technology is most strongly supported
by the relationship between individual vision (Q7) and personal contribution (Q9). Feature Q6
shows the highest level of association with training programmes. Management's tolerance for
error is most strongly supported by the need for innovation and long-term decision
characteristics.

The results support our hypothesis 2, which states that when the characteristics of a learning
organisation culture are present, the organisation and the staff are open to digitalisation
technology and the management provides training for their staff.

146
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Using the Digital Toolbox

The correlation analysis shows that there is a significant correlation between learning
organisation characteristics and the use of digital tools. However, its strength is weak or slightly
above the lower limit of medium strength. For three learning organisation characteristics, we
can speak of an effect with sufficient strength on the preference to use technological tools. The
strongest relationship is shown by characteristic (Q6, 0.228 — 0.290), except for one instrument
describing the presence of machine-to-machine communication (0.195). This is understandable
since all learning organisation features focus on human shared values, cooperation, group
learning and a shared vision, not on the inter-machine solutions. The following stronger
relationships are found for Q2 (0.217 — 0.288) and Q3 (0.217 — 0.280). These effects are
understandable, as the use of digitalisation technology is linked to innovation and proactive
solutions. The least strong relationships were found with Q4 (0.132 — 0.223) and Q9 (0.125 —
0.223). It can be seen that in the case of shared learning, innovative thinking and openness to
change, it is more likely that organisations prefer new solutions and are willing to be open to
the challenges of applying them. However, it is also true that they do not always seem to need
to harness the power of digital technology to maintain a successful learning organization —
rather, personal human relationships, cooperation and trust prevail, with technology only
supporting these relationships. Based on the results, it can be said that when the characteristics
of a learning organisation culture are present, staff prefer to use the opportunities offered by
digitalisation technology where it is needed. Even if the strength of the effect is not the same
for all characteristics, and not all the technological solutions used are preferred to the same
extent, we consider our hypothesis 3 to be accepted.

Discussion

In recent years, there have been numerous publications in the field of Industry 4.0, the
technological challenges of digitalisation (Girrbach, 2018; Hecklau et al., 2016; Barbosa et al.,
2015; Li et al., 2017; D”Angelo, 2020; Sun et al., 2021). Most of these publications provide
research results or literature reviews on a country, country comparison, industry or sector
(Kusuma, 2018) and cultural conditions are the main reason for the shortcomings. The
international research results show that although the requirements of digital transformation are
inevitably close at hand, organisations, managers and employees are not fully prepared for
these challenges (Li et al., 2017; Fischer et al. 2018). Around the world, there is a lack of
community behaviour based on trust and continuous learning, leadership and staff
competencies. Some technical solutions are used, and some software and Al solutions are used
routinely, but in most cases, there are serious shortcomings (Fischer et al., 2018). We
hypothesise that this organisational functioning will make the transition to digital
transformation easier and more successful. The results show that there is a significant
relationship between the investigated characteristics, mostly medium, sometimes weak
correlation. It can be concluded that the results of the research presented in the literature (Salvi
etal. 2021; Niehoff, 2022; Weber et al. 2022; Lobont et al. 2022) and the results of the situation
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we have assessed mutually confirm our assumptions, so it is worth focusing on what is
happening in digital transformation from both perspectives. The findings of this research are
particularly interesting as the current survey has assessed impacts across continents.

Based on the sample examined, it can be said that regardless of industry, continent or
country, it is true that to ensure that the transition to the latest technological solutions causes
as little damage and resistance as possible for organisations and people, the cultural background
must first be put in order. This also requires a rethinking of management behaviours and the
toolkit used. However advanced and professionally justified the new digital techniques and
technologies may be, if the culture and leadership skills are not up to the required standard. An
interesting finding is that among the characteristics of the learning organisation, the preference
for self-actualisation and efforts to achieve a personal vision are not strongly related to the use
of digital technology, but they also have little influence on leadership behaviour and trust. This
picture shows a predominance of individualism and self-interest, regardless of its wider impact.
On the other hand, from the management side, a similar phenomenon is noteworthy: the
characteristics of the learning organisation have little influence on management decisions, the
use of management sanctions and expectations of out-of-hours work.

Therefore, as urgent as it is to incorporate the latest technology into organisational
operations, cultural attunement cannot be neglected. Organizational and managerial openness,
low-stress levels, group learning and development all underpin the legitimacy and necessity of
a learning organization culture in an era of digital transformation.

Conclusion

The research presented above aims to provide an overview (without emphasising countries and
continents) of how managers around the world think and behave, how staff feel, and what their
general preparedness and tool knowledge are. The results confirm previous research findings
that have identified gaps in the coverage of specific countries or industries. However, a key
difference is that while previous studies have examined the impact of managerial behaviour
and digitalisation on the functioning of learning organisations, the present study has taken the
opposite approach. Namely, it examined the impact of learning organization functioning on
leadership and staff behaviour, tool use and competencies. The results indicate that, although
the image of the learning organisation is alive in people's minds, its full realisation and real
values are still incomplete. The preparation of the staff and the organisation is lacking and the
results do not deliver the objectives set out in the strategy. It is not only the results that are
lagging, but the trust of staff in the technique, in managers and each other (although it exists)
is not stable. This uncertainty also has a serious impact on performance through culture. The
explicit novelty of the research is given significance by the composition of the sample studied.
It offers a cross-continental and cross-national perspective and a hitherto unexamined focus on
the critical issues of digital transformation readiness.
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The Importance and Limitations of Research

The explicit novelty of the research is given significance by the composition of the sample
studied. It offers a cross-continental and cross-national perspective and a hitherto unexamined
focus on the critical issues of digital transformation readiness. It also explores a little-analysed
context, namely the characteristics of readiness as a function of learning organisation culture,
in the context of managerial tools, methods used and human behaviour.

The main problem in the research was sampling since a study of this scale can only be
representative through well-organised networks. This network was not available. Another
problem is that English is not widely spoken in many countries (especially in Asia, South
America and Africa), so the sample from these countries is smaller than from other continents.
Also a problem, as with all questionnaire research, is the willingness to respond. A larger
sample would allow for more robust statements to be made. That said, the results reflect the
gaps in organisational preparedness and the cultural solutions that support this preparedness,
given the incredibly rapid pace of technological development and the inability to keep up.

Acknowledgements

This work has been implemented by the TKP2020-NKA-10 project with the support provided
by the Ministry of Culture and Innovation of Hungary from the National Research,
Development and Innovation Fund, financed under the 2020 Thematic Excellence Programme
funding scheme.



Bencsik — Challenges of a Digitalising World in the Light of an International Survey 150

References

Abdallah, Y. O., Shehab, E. & Al-Ashaab, A. (2022). Developing a digital transformation
process in the manufacturing sector: Egyptian case study. Information Systems and E-
Business Management 20, 613-630. https://doi.org/10.1007/s10257-022-00558-3

Abrahamsson, L. & Johansson, J. (2020). Digitalisation and Sustainable work: obstacles and
pathways. European Journal of Workplace Innovation. 6(1-2), 187-197.
https://doi.org/10.46364/ejwi.v6i2.801

Ahmad, M. U. & Murray, J. (2019). Understanding the connect between digitalisation,
sustainability and performance of an organisation. International Journal of Business
Excellence 17(1), 83-96. https://doi.org/10.1504/1JBEX.2019.096909

Alekhina, E., Parakhina, V, & Boris, O. (2020). Innovative and motivational competence of
leaders and its transformation in the context of digitalization. International Journal of
Circuits, Systems and Signal Processing 14, 589-593
https://doi.org/10.46300/9106.2020.14.75

Baltatescu, 1. (2014). Cloud Computing Services: Benefits, Risks and Intellectual Property
Issues. Global Economic Observer 2(1), 230-242.

Barbosa, J., Leitdo, P., Adam, E. & Trentesaux, D. (2015). Dynamic self-organization in
holonic multi-agent manufacturing systems: The ADACOR’ Evolution Computers in
Industry 66(1), 99-111. https://doi.org/10.1016/j.compind.2014.10.011

Bronzetti, G., Sicoli, G. & Ippolito, D. A. (2020). Innovative System for Education: The
Advent of E-Learning in the University System in the Pandemic Age. In: IT and the
Development of Digital Skills and Competences in Education pp. 144-161.

Crisan, E. L. & Marincean, A. (2023). The digital transformation of management consulting
companies: a review. Information Systems and E-Business Management,
https://doi.org/10.1007/s10257-023-00624-4

da Silva, R.M., Watanabe, E.H., Blos, M.F., Junqueira, F., Santos Filho, D.J., Miyagi, P.E.
(2015). Modeling of Mechanisms for Reconfigurable and Distributed Manufacturing
Control System. In: Camarinha-Matos, L., Baldissera, T., Di Orio, G., Marques, F. (eds)
Technological Innovation for Cloud-Based Engineering Systems. DoCEIS 2015. IFIP
Advances in Information and Communication Technology, vol 450. Springer, Cham.
https://doi.org/10.1007/978-3-319-16766-4 1

D'Amato, V., Macchi, F. & Tosca, E. (2017). Learning Organisation: The Case of Italian
Multinational Companies. World Journal of Management 8(3), 146 — 158.

D'Angelo, V. (2020). The value of management in the digitalisation era: evidence from an
Italian museum. International Journal of Digital Culture and Electronic Tourism 3(1), 94 —
108 https://doi.org/10.1504/IJDCET.2020.105904

Davenport, T. H. & Westerman, G. (2018.)) Why So Many High-Profile Digital
Transformations Fail. https://hbr.org/2018/03/why-so-many-high-profile-digital-
transformations-fail Accessed 18 March 2020.


https://doi.org/10.1007/s10257-022-00558-3
https://doi.org/10.1504/IJBEX.2019.096909
https://doi.org/10.46300/9106.2020.14.75
https://doi.org/10.1016/j.compind.2014.10.011
https://doi.org/10.1007/s10257-023-00624-4
https://doi.org/10.1007/978-3-319-16766-4_1
https://doi.org/10.1504/IJDCET.2020.105904

151 RIMCIS - International and Multidisciplinary Journal of Social Sciences, 13(2)

Destefano, T., Kneller, R. & Timmis, J. (2019). Cloud computing and firm growth.
Nottingham: University of Nottingham. GEP. pp. 66.

Ditzendy, K. A. (2017). Handbook of competences: Methodological recommendations for
employers on the measurement of professional and personal input competences. Kecskemet

Dzwigol, H., Dzwigot-Barosz, M., Miskiewicz, R. & Kwilinski, A. (2020). Manager
competency assessment model in the conditions of industry 4.0. Entrepreneurship and
Sustainability 7(4), 2630-2644 https://doi.org/10.9770/jesi.2020.7.4(5)

Farrukh, M. & Waheed, A. (2015). Learning organization and competitive advantage-An
integrated  approach. Journal of Asian Business Strategy 5(4), 73-79
https://doi.org/10.18488/journal.1006/2015.5.4/1006.4.73.79

Fischer, C., Goller, M., Brinkmann, L. & Harteis, C. (2018.) Digitalisation of Work: Between
Affordances and Constraints for Learning at Work. In: Ifenthaler D (eds) Digital Workplace
Learning. Springer, Cham. pp 227-249 https://doi.org/10.1007/978-3-319-46215-8 13

Frey, C. B. & Osborne, M. A. (2013). The Future of Employment: How Susceptible are Jobs
to Computerisation? Published by the Oxford Martin Programme on Technology and
Employment. www.oxfordmartin.ox.ac.uk/research/programmes/tech-employment
Accessed 22 December 2021

Gadoci, B. (2017). So, what is “knowledge flow” and why does it matter?’
https://medium.com/@bgadoci/arie-de-geus-head-of-strategic-planning-royal-dutch-shell-
3911d8797448 Accessed 20 Jun 2021

Garvin, D. A., Edmondson, A. C. & Gino, F. (2008). Is Yours a Learning Organization?
Harvard Business Review, https://hbr.org/2008/03/is-yours-a-learning-organization
Accessed 14 July 2022

Gatouillat, A., Badr, Y., Massot, B., & Sejdic, E. (2018). Internet of Medical Things: A Review
of Recent Contributions Dealing with Cyber-Physical Systems in Medicine. IEEE Internet
of Things Journal, 5(5), 3810-3822. [8388188]. https://doi.org/10.1109/J10T.2018.2849014

Gilli, K., Lettner, N. & Guettel, W. (2023). The future of leadership: new digital skills or old
analog virtues? Journal of Business Strategy, Vol. ahead-of-print No. ahead-of-print.
https://doi.org/10.1108/JBS-06-2022-0093

Girrbach, P. I. T. F. (2018). Change Management Towards Digitalization and Innovation. 6th
International Conference Innovation Management, Entrepreneurship and Sustainability
(IMES). http://paper.researchbib.com/view/paper/183208 Accessed 20 March 2022

Gomber, P., Kauffman, R. J., Parker, C. & Weber, B. W. (2018). On the Fintech Revolution:
Interpreting the Forces of Innovation, Disruption and Transformation in Financial Services.
Journal of Management Information Systems 35(1), 220-265
https://doi.org/10.1080/07421222.2018.1440766

Hale, C. D. (2021). The Effects of Digitalization on Social Entrepreneurship and Social Value.

In: Creating Social Value Through Social Entrepreneurship. Turkey Kader Has University
pp. 102-119


https://doi.org/10.9770/jesi.2020.7.4(5)
https://doi.org/10.18488/journal.1006/2015.5.4/1006.4.73.79
https://doi.org/10.1007/978-3-319-46215-8_13
https://hbr.org/2008/03/is-yours-a-learning-organization
https://doi.org/10.1080/07421222.2018.1440766

Bencsik — Challenges of a Digitalising World in the Light of an International Survey 152

Hecklau, F., Galeitzke, M., Flachs, S., & Kohl, H. (2016). Holistic Approach for Human
Resource Management in  Industry 4.0. Procedia CIRP, 54(12), 1-6.
https://doi.org/10.1016/j.procir.2016.05.102

Ivanova, I. A., Pulyaeva, V. N., Vlasenko, L. V., Gibadullin, A. & Safarov, B.G. (2020).
Collaboration of different generations in the digital environment of the economy, 10P Conf.
Series: Earth and Environmental Science 421, 032039, Agritech II. 10P Publishing,
https://doi.org/10.1088/1755-1315/421/3/032039

Kane, G. C., Palmer, D., Phillips, A. N., Kiron, D., & Buckley, N. (2016). Aligning the
Organization for its Digital Future. MIT Sloan Management Review, 58(1), 3-26.

Khansa L, Barkhi R, Ray S et al. (2018) Cyberloafing in the workplace: mitigation tactics and
their impact on individuals’ behavior. Inf Technol Manag 19:197-215 (2018).
https://doi.org/10.1007/s10799-017-0280-1

Kusuma, M. S. (2018). Digital Transformation its Impact on Human Resource Management.
In: Two Day National Seminar, GST and Digital Economy - Implications on Trade and
Commerce on 22nd & 23rd March 2018

Lee, S. H., Leem, C. S. & Bae, D. J. (2018). The impact of technology capability, human
resources, internationalization, market resources, and customer satisfaction on annual sales
growth rates of Korean software firms. Information Technology Management 19:171-184
https://doi.org/10.1007/s10799-018-0287-2

Li, B.,. Hou, B., Yu, W.,, Lu, X. & Yang, C. (2017) Applications of artificial intelligence in
intelligent manufacturing: a review. Frontiers of Information Technology & Electronic
Engineering 18(2), 86-96 https://doi.org/10.1631/FITEE.1601885

Lobont, O.R., Vatavu, S., Jicarean, L. & Moldovan, N.-C. (2022). A Cross-cultural Study on
the Digitalisation of Public Services, Grima, S., Ozen, E. & Boz, H. (Eds.) The New Digital
Era: Digitalisation, Emerging Risks and Opportunities (Contemporary Studies in Economic
and Financial Analysis, Vol. 109A), Emerald Publishing Limited, Bingley, pp. 69-88.
https://doi.org/10.1108/S1569-37592022000109A005

Marin¢, M. (2013). Banks and information technology: Marketability vs. relationships.
Electronic Commerce Research 13(2), 71-101 https://doi.org/10.1007/s10660-013-9107-2

Maskun, R., Nor, N. M. (2018). Digitalisation Success in Learning Organisation: Preliminary
Outlook.  Social and Management Research  Journal. 15(2), 133-143.
https://doi.org/10.24191/smrj.v15i2.5004

Matt, Ch., Hess, T. & Benlian, A. (2015). Digital Transformation Strategies. Business &
Information Systems Engineering 57(8), 339-343 https://doi.org/10.1007/s12599-015-
0401-5

Mura, L. & Svec, M. (2018). Human resources in public and private sector: a comparative
study of Slovakia. 10th International Scientific Conference on Reproduction of Human

Capital - Mutual Links and Connections (RELIK). RELIK 2017: Reproduction of human
capital - mutual links and connections, pp. 327-336


https://doi.org/10.1016/j.procir.2016.05.102
https://doi.org/10.1088/1755-1315/421/3/032039
https://doi.org/10.1007/s10799-017-0280-1
https://doi.org/10.1007/s10799-018-0287-2
https://doi.org/10.1631/FITEE.1601885
https://doi.org/10.1007/s10660-013-9107-2
https://doi.org/10.24191/smrj.v15i2.5004
https://doi.org/10.1007/s12599-015-0401-5
https://doi.org/10.1007/s12599-015-0401-5

153 RIMCIS - International and Multidisciplinary Journal of Social Sciences, 13(2)

Niehoff, S. (2022). Aligning digitalisation and sustainable development? Evidence from the
analysis of worldviews in sustainability reports. Business Strategy and the Environment,
31(5), 2546-2567. https://doi.org/10.1002/bse.3043

Noran, O. & Bernus, P. (2018). Improving Digital Decision Making Through Situational
Awareness. In: Andersson, B. et al, (Eds.) Information Systems Development: Designing
Digitalization (1SD2018 Proceedings). Lund, Sweden, Lund University

Ochs, T. & Riemann, U. T. (2018). IT Strategy Follows Digitalisation. Encyclopaedia of
Information Science and Technology, 1GI Global Fourth Edition

Ortenblad, A. & Koris, R. (2014). Is the learning organization idea relevant to higher
educational institutions? A literature review and a multi-stakeholder contingency approach.
International Journal of Educational Management 28(2), 173-214
https://doi.org/10.1108/IJEM-01-2013-0010

Parviainen, P., Kédaridinen, J., Tihinen, M. & Teppola, S. (2017). Tackling the digitalization
challenge: how to benefit from digitalization in practice. International Journal of
Information Systems and Project Management 5(1), 63-77
https://doi.org/10.12821/ijispm050104

Plante, P. et al. (2021) A Real Time Processing system for big data in astronomy: Applications
to HERA. Astronomy and Computing 36(7), 100489
https://doi.org/10.1016/j.ascom.2021.100489

Putranto, H. D., Brata, B. & Yumiati, Y. (2021). Study on contour feathers growth of White-
rumped Shama during fledgling phase. In: IOP Conference Series: Earth and Environmental
Science 788. The 3rd International Conference of Animal Science and Technology 3-4
November 2020, Makassar, Indonesia

Rachinger, M., Rauter, R., Muller, C., Vorraber, W. & Schirgi, E. (2019). Digitalization and
its influence on business model innovation, Journal of Manufacturing Technology
Management, 30(8), 1143-1160. https://doi.org/10.1108/JIMTM-01-2018-0020

Raimo, N., De Turi, I., Ricciardelli, A. & Vitolla, F. (2022). Digitalization in the cultural
industry: evidence from Italian museums, International Journal of Entrepreneurial
Behavior & Research, 28(8), 1962-1974. https://doi.org/10.1108/IJEBR-01-2021-0082

Rusok, N. H. M., Samy, N. K. & Bhaumik, A. (2021). Higher Education Institutions as
Learning Organisations: Learn, Adapt and Evolve. International Journal of Academic
Research in Business and Social Sciences, 11(7), 1003-1015

Rutten, E., Marchand, N. & Simon, D. (2018). Feedback Control as MAPE-K loop in
Autonomic Computing. Software Engineering for Self-Adaptive Systems 3(1), 349-373
https://doi.org/10.1007/978-3-319-74183-3 12

Sajtos, L. & Mitev, A. (2007). SPSS Kutatasi és Adatelezési Kézikdnyv. (SPSS Handbook of
Research and Data Analysis) Alinea Publisher, Budapest

Salvi, A., Vitolla, F., Rubino, M., Giakoumelou, A., & Raimo, N. (2021). Online information
on digitalisation processes and its impact on firm value. Journal of Business Research, 124,
437-444. https://doi.org/10.1016/j.bushor.2020.07.005


https://doi.org/10.1002/bse.3043
https://doi.org/10.1108/IJEM-01-2013-0010
https://doi.org/10.12821/ijispm050104
https://doi.org/10.1016/j.ascom.2021.100489
https://doi.org/10.1108/JMTM-01-2018-0020
https://doi.org/10.1007/978-3-319-74183-3_12
https://doi.org/10.1016/j.bushor.2020.07.005

Bencsik — Challenges of a Digitalising World in the Light of an International Survey 154

Senge P. M. (2006). The Fifth Discipline: The Art & Practice of the Learning Organization.
2nd Revised Edition. Cornerstore, London

Srai, J.S., & Lorentz, H. (2019). Developing design principles for the digitalisation of
purchasing and supply management. Journal of Purchasing and Supply Management. 25(1),
78-98.

Stevens, S.S. (1946). On the theory of scales of measurement. Science, 103, 677-680

Sun, W., Ding, Z. & Xu, X. (2021). A new look at returns of information technology: firms’
diversification to IT service market and firm value. Information Technology Management
22(2), 13-31 https://doi.org/10.1007/s10799-021-00322-y

Szelagowski, M. Berniak-Wozny, J. (2022). How to improve the assessment of BPM maturity
in the era of digital transformation. Information Systems and E-Business Management 20,
171-198. https://doi.org/10.1007/s10257-021-00549-w

Tams, S. Grover, V. Thatcher, J. et al. (2022). Grappling with modern technology: interruptions
mediated by mobile devices impact older workers disproportionately. Information Systems
and E-Business Management 20, 635-655. https://doi.org/10.1007/s10257-021-00526-3

Trischler, M.F.G. & Li-Ying, J. (2023). Digital business model innovation: toward construct
clarity and future research directions. Review of Management Sciences, 17, 3-32.
https://doi.org/10.1007/s11846-021-00508-2

Wang, X., Guo, Y., Yang M et al. (2017) Information ecology research: past, present, and
future. Information Technology Management 18(2), 27-39 https://doi.org/10.1007/s10799-
015-0219-3

Watanabe, E.H., Robson, M., da Silva, R. M., Marcos, S.G., Tsuzuki, M.S.G., Junqueira, F.,
Diolino J. Filho, d. S. & Miyagi, P.E. (2017). Assessment of Sustainability for Production
Control Based on Petri net and Cyber-Physical Cloud System. IFAC PapersOnLine 50(1),
12985-12990. https://doi.org/10.1016/j.ifacol.2017.08.1808

Weber, E., Krehl, E. & Buttgen, M. (2022). The Digital Transformation Leadership
Framework: Conceptual and Empirical Insights into Leadership Roles in Technology-
Driven Business Environments, Journal of Leadership Studies, 16(1), 6-22.
https://doi.org/10.1002/j1s.21810

Za, S., Scornavacca, E. & Pallud, J. (2022). Enhancing workplace competence acquisition

through a persuasive system. Information Systems and E-Business Management 20, 819—
846. https://doi.org/10.1007/s10257-022-00571-6


https://doi.org/10.1007/s10799-021-00322-y
https://doi.org/10.1007/s10257-021-00526-3
https://doi.org/10.1007/s10799-015-0219-3
https://doi.org/10.1007/s10799-015-0219-3
https://doi.org/10.1016/j.ifacol.2017.08.1808
https://doi.org/10.1007/s10257-022-00571-6

