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Purpose: The aim of the research is to show how the individual elements of the 
organizational culture - learning organization - affect the opportunities and threats 
related to the introduction of Industry 4.0. 

Study design/methodology/approach: A structured questionnaire was used to 
survey Hungarian companies. The online questionnaire with closed and measurable 
scale questions were created and distributed. Questions covered following: perceived 
and detected threats that may hinder organizations in the digital transition process, the 
benefits that businesses see as an opportunity in the digital transformation, by 
examining the most important variables of learning organizations and the 
opportunities and dangers of digital transformation. As a result, survey received a 
positive feedback with 639 fully completing the questionnaire. Measurement was 
performed using IBM SPSS Statistics (Version 22.) In the first stage of the research, 
an Opportunities and a Threats factor were created using principal component 
analysis. As a result, instead of seven and twelve variables, one can be used to examine 
additional relationships. In the next stage of the research, we examined how each 
element of the organizational culture (Organizational Culture - Learning 
Organization) affects the factors we created, what percentage they contribute to the 
formation of each factor. The measurement was performed by linear regression 
analysis. 

Findings: A comparison of two queries was performed, the results of which are 
summarized below. (A) How do certain elements of the organizational culture affect 
companies’ the Industry 4.0 Opportunities? (B) How do certain elements of the 
organizational culture affect companies’ Industry 4.0 Threats? In „A” case, the 
organizational culture factors explain 15.1% (R Square = .151) of the companies' 
Opportunity Factor. After the 5th modeling of the program, there are 5 Organizational 
Culture variables that significantly contribute to the Opportunities of companies. In 
„B” case, the Organizational Culture factors explain only 5.6% (R Square = .056) of 
the companies’ Threats Factor. Following the 7th modeling of the program, there are 
3 Organizational Culture variables that contribute significantly to the Threats of 
companies, 

Originality/value: The five Organizational Culture variables that significantly 
contribute to the Opportunities of companies are: The organization proactively 
anticipates change, The organization is looking for innovative, new solutions, not 
limited by the habit, The organization also focuses on long-term impacts when making 
decisions, In the operation and development of the organization, the effects of the 
changes on other organizational units are taken into account and, The aim is to jointly 
develop the learning and development skills of the members of the organization, group 
learning. The three Organizational Culture variables that contribute significantly to 
the Threats of companies are: The organization is open to environmental change, The 
aim is to jointly develop the learning and development skills of the members of the 
organization, Employees can act to achieve their personal vision, ie. free self-
realization. 
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Introduction 

Nowadays one of the biggest challenges that organisations face today is finding the proper way 
to shape competitive advantages including the impact of digital transformation on corporate 
operation and performance in the age of Industry 4.0 (Obermayer et al. 2022). In the course of 
organizational research, a wide range of definitions of organizational culture have been created 
in the diversity of cultural research conducted in the last thirty years, and the majority of these 
definitions are related to some common meaning, interpretation, value and norm (Hofstede et 
al. 1990). 

Organizational culture is a concept whose role in organizational development is no longer 
disputed in corporate practice (Alvesson & Sveningsson, 2008). Organizational culture is a 
source of consistency within an organization, helping members to have an unified interpretation 
of the internal characteristics and external environment of the organization. According to 
Schein, organizational culture promotes consensus-building on what to do, why, and how, it 
fosters understanding and identity within the organization (Schein, 1985). 

According to Peters & Waterman (2012), organizational culture is the key to corporate 
excellence and success. They tried to demonstrate by corporate case examples that the 
“common value system” or superior goals that people believe in and serve faithfully are 
essential to success. “The excellent companies we studied have all clearly recognized what their 
core purpose is and take their value systems seriously. In fact, we can't imagine if there could 
be an excellent company without a clear and correct set of values.” (Peters & Waterman, 2012). 

Furthermore, research focusing on the factors that support or hinder the digital transformation, 
combined with the question if they show a correlation with the current stage of the 
organizational culture of the companies, has not been carried out yet in Hungary. Thus, our 
present research is considered to fill this gap. 

We conducted a survey among Hungarian companies to explore the opportunities and threats 
they realized during their digital turnover process. As a result of an extensive literature review, 
we compiled a list that included the most cited positive and negative factors of Industry 4.0. 

Literature Review 
Digital Maturity 

The concept of maturity was first coined by Phillip Crosby in 1979 as a “complete, perfect or 
finished state pot” (Tarhan et al. 2016). According to Simpson & Weiner (1989), the term 
“maturity” generally means “complete, perfect, or finished state,” while Bititci et al. (2015), 
“the ability to respond appropriately to the environment through leadership practices”. If this is 
the case, Schumacher et al. (2016) approach is acceptable, according to which the expansion of 
maturity also represents some progress in the development of a system. There are various 
structural approaches and frameworks in the literature to illustrate this process. 

Mittal el al. (Mittal et al., 2018) draws attention to that we have to distinguish among maturity 
models, roadmaps and frameworks. Greissbauer et al. explains that a roadmap for digital 
transformation has to start by evaluating the existing digital level of maturity, in order to get 
information’s about the strengths you can already build on (Geissbauer et al., 2016). Based on 
this knowledge the organisation can define the appropriate systems/processes and maturity 
models, need to integrate into future solutions (Machado et al., 2019). Mettler defined maturity 
models as continuous improvement tools, that help to reach a more sophisticated maturity level 
following the defined step-by-step process (Mettler, 2011). 
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Kane et al. (2017) suggest that digital maturity is a systematic path for an organization to 
undergo digital transformation, while Chanias and Hess say that digital maturity reflects the 
state of an organization’s digital transformation process (Chanias & Hess, 2016). The authors 
explain that digital maturity describes what a company has already achieved during the 
transformation and how it is systematically preparing to adapt to an increasingly digital 
environment in order to remain competitive. 

According to Kane (2019), digital maturity goes beyond the use of new technologies. The 
company aligns the workforce, culture, structure, and tasks by taking advantage of the 
opportunities provided by the technology infrastructure inside and outside the organization. It 
is about continuous adaptation, where the ability to respond appropriately to change is also 
important, in which digital skills can help. Maturity as a quality feature is constantly changing 
over time, so managers need to be aware of the working methods associated with digital trends 
so that the organization fits in well with the given environment and has the right adaptability 
(Kane et al., 2017). 

To be digitally “mature”, a company must overcome a number of obstacles, including the 
highest possible customer service with the highest product quality and optimal cost-
effectiveness. The biggest obstacles are the lack of strategy and competing priorities. The lack 
of a digital strategy is typically the biggest barrier for early-stage companies (Kane et al., 2015). 

The digital maturity describes what a company has already achieved in implementing digital 
transformation. On this way there are a number of barriers that businesses can face; among 
others the organisational culture and the human factors are quoted more and more repeatedly. 
Scientific literature mention the lack of capabilities to change, the lack of motivation and the 
missing digital skills and workforce (Tijan et al. 2021). 

After reviewing the above literary definitions, we can conclude that the most important thing 
from the point of view of our investigation is that organization, culture and technology are 
almost without exception a common factor in digital maturity. The listed factors appear in all 
models, regardless of company size. Table 1 summarizes the factors. Based on these, higher 
digital maturity requires a full commitment from the company to make a lasting investment in 
people, skills, technology and cultural change. 

Table 1: The most important factors in digital maturity 

Literature resources The factors examined 

Blatz et al. (2018) 
strategy and leadership, corporate culture and organization, IT 
infrastructure, data maturity, process and operation, product 

Deloitte (2018) customer, strategy, technology, operation, organization and culture 
Gill – VanBoskirk (2016) culture, technology, organization, insights 
McKinsey (2016) strategy, culture, organization, ability 
Mittal – Romero – Wuest (2018) finance, people, strategy, process, product 
North et al. (2019) growth, strategy, mindset, resources 
Pirola et al. (2019) strategy, people, processes, technology, integration 

PwC (2016) 
processes and infrastructure, digital sales, customer engagement, 
people and culture 

SAP (2017) 
digital transformation management, organization, culture, skill 
management, learning experience, capacity absorption, learning 
measure 

Source: Blatz et al., 2018, Deloitte, 2018, Gill & VanBoskirk, 2016, McKinsey, 2016, Mittal et 
al., 2018, North et al., 2019, Pirola et al., 2019, PwC, 2016, SAP, 2017. 
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Digital Transformation 

Digital transformation is understood as the struggle of companies with the challenges of the 
fourth industrial revolution (Industry 4.0) (Saldanha, 2019), which is embodied in the business 
use of contemporary information technologies (Gerbert et al., 2015), and which ultimately leads 
to the fusion of technological and business processes results in (Kusiak, 2017). 

Digital transformation is attractive because it enables the integration and expansion of 
production processes both within and across organizations, but it is also a great challenge (Nevo 
& Wade, 2010). A very small percentage of companies succeed (Issa et al., 2018) 

The success of the digital transformation depends heavily on digital maturity (Deloitte, 2018). 
When we talk about digital transformation, the emphasis is not necessarily on digital 
transformation, but on transformation, in which the human factor plays an important role 
(Westerman, 2017). 

According to Jones et al (2021) “digital transformation is less about adding technology to the 
production line and more about changing all aspects of the business from processes to culture 
starting with the pervasive mindsets held by individuals and as a collective organization, and 
that because of this, new strategic initiatives are needed to accomplish such transformations.” 

It is also important to examine the opportunities and threats of digital transformation in the 
literature. 

On the side of possibilities, Tijan et al. (2021) and Mahmood et al (2019) are the most relevant 
to us. Tijan identified three important areas in the maritime sector that are emerging as drivers: 
organizational, technological and external environmental factors, more specifically: new and 
innovative technologies, changes in customer behavior and customer expectations; the position 
of competitors. And based on Mahmood’s research, the scope can be further expanded: with 
the concepts of value creation, operational efficiency, customer relationship, commitment, and 
competitive advantage. Mahmood et al. it also identified the following success factors for the 
digital transformation of organizations: effective strategy, strategic alignment, strategy for the 
role of people, development of knowledge management strategies, commitment of senior 
management, appropriate organizational culture, multifunctional collaboration, IT 
infrastructure and change management. 

On the side of threats, Tijan et al. (2021) was one of the authors who explored the most 
important barriers to digital transformation. There are plenty of barriers to list, but the three 
most important groups (as far as opportunities) are barriers related to the organization, 
technology, and external environment. More specifically, lack of cultural integration, lack of 
vision and strategy, lack of motivation, digital skills and workforce. In addition, new 
technologies are costly, may face cyber security issues, and may lack the appropriate regulatory 
and legal environment. Similar barriers to digital transformation appear in the list of Tritaphti 
and Gupta (2019), supplemented by unreliability of data, lack of benchmarks, low level of 
technology maturity, high initial level of investment, inadequate infrastructure, resistance to 
change. (Tritaphti, Gupta, 2019). 

The questions in our questionnaire regarding the opportunities and threats of industry 4.0 for 
organizations were therefore formulated after studying the above literature. 

Organizational culture 

Among the definitions of organizational culture, it is worth examining the most cited ones. 
Handy (1993) stated very simply that organizational culture: “means deeply embedded beliefs 
and convictions in the organization.”  According to Denison D. R. (1996), culture is responsible 
for the deep structure of the organization, which is rooted in the values, beliefs and assumptions 
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of organizational members. Schein's (1990) definition: “the patterns of basic assumptions that 
an organization has learned while solving its external and internal problems and that have 
proven themselves to be accepted, valid and workable for similar problems. This definition is 
also worth considering, because it is here that the dynamic approach to culture appears for the 
first time.” 

Organizations strive to build a culture that is unique to them and gives the organization its 
uniqueness. Uniqueness is caused by the interaction of environmental and organizational 
characteristics, social influences and traditions. A common feature of this infinite variety of 
organizational culture, according to Deal & Kennedy (1982), is that members of the 
organization accept, value, act on, and commit to it. 

The development of organizational culture is a slow and long process. Its effect develops only 
slowly, it takes time for the development of common values, norms, management habits and 
behavior. The effect of a strong culture, on the other hand, is long-lasting. Culture is actually 
the self-regulatory system of an organization. At first, the members of the organization only 
adapt to the norms, then accept them, later identify; eventually, organizational values are 
embedded in their personalities. (Schein, 1985). 

There are many barriers to the adoption and integration of new technologies at the 
organizational level. Johnson (2010) highlights the importance of perceived organizational-
level risks, such as hidden errors that do not come to the surface during system tests, as well as 
financial risks. These reduce trust in the adoption of new technology at the organizational level, 
which can be compounded by limited knowledge of the benefits of the system, as well as the 
lack of preparation of the organization (e.g.: difficulties in implementing new technologies, lack 
of industry standards, etc.). Fitzgerald et al. (2014) reached similar conclusions in their study 
examining the organizational introduction of digital technologies. They also emphasize the 
importance of organizational commitment and vision in successful technology introduction. 

Our research questions regarding the topic are as follows: A. How do certain elements of the 
organizational culture affect the companies' Industry 4.0. opportunities? B. How do certain 
elements of organizational culture affect companies' Industry 4.0 threats? 

We believe that, in general, the above approaches are a good illustration of the complexity and 
essential elements of organizational culture. For this reason, we hypothesize that some elements 
of learning organizations have an impact on the opportunities and threats inherent in the digital 
transformation of companies. 

Methods 
The empirical study examined the impact of organizational culture on the opportunities and 
threats of digital transformation. Based on the literature review, a list of obstacles, opportunities 
and elements of organizational culture related to digital transformation was compiled, and a 
quantitative survey was applied among Hungarian enterprises. 

We used a structured questionnaire to survey Hungarian companies. The service and the 
educational sector were excluded from the analysis, because neither of them has up-to-date 
financial data. If we narrow the sample further, we can look for medium-sized, large, and giant 
production companies that have presumably already addressed the issue of Industry 4.0. The 
companies we examined belong to the sectors listed below:  

• Agriculture, forestry, and fishing, 

• Mining and quarrying,  

• Manufacturing,  
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• Electricity, gas, steam, and air conditioning supply,  

• Water supply; sewerage, waste management and remediation activities,  

• Construction,  

• Wholesale and retail trade; repair of motor vehicles and motorcycles,  

• Transportation and storage,  

• Real estate activities,  

• Professional, scientific, and technical activities,  

• Public administration and defence; compulsory social security. 

The basic population was given by a list received from the Orbis database, which consisted of 
a total of 54.291 companies. Since our questionnaire was prepared and distributed online, we 
excluded businesses whose electronic contact information was not included in the database. 
The survey lasted from 11th March, 2021 till the end of April 2021, resulting in a total of 639 
fully and 2350 partially completed responses. We did not process the partial answers, as they 
did not contribute relevantly to the focus. 

In the questionnaire, we used fundamentally closed, measurable scale questions, which were 
covered 

• perceived and detected threats that may hinder organizations in the digital transition 
process 

• the benefits that businesses see as an opportunity in the digital transformation 

• by examining the most important variables of learning organizations and the 
opportunities and dangers of digital transformation. 

In our research, we opted for a 4-point scale, because the even-numbered scales have no neutral 
point, force the respondent to commit to a certain position (Brown, 2000). Measurement are 
performed using IBM SPSS Statistics (Version 22.)  

In the case of the opportunities of the digital transformation (“A” case), companies had to mark 
the most characteristic of them out of 4 possible answers (1 - not at all typical - 4 - completely 
typical), which are the following: decision support based on digital data, digital tracking of raw 
materials and products, automated material handling, supply chain integration and 
transparency, fleet Industry 4.0 Compatibility (Digital Data Service), use of cloud-based 
solutions, production automation, apply augmented reality solutions, M2M - Communication 
between machines, application of artificial intelligence, automated debugging and forecasting 
(eg. maintenance scheduling). real-time inventory management (automated entries). 

In the case of the threats of the digital transformation (“B” case), the above 4 possible answers 
were given, but in this question and the companies had to respond to the following 7 factors: ad 
hoc leadership without strategy, lack of digital skills of the workforce, labor law and 
employment issues, distrust of technology, distrust of employees, data security (data protection 
of electronic documents), cyber security (protection of the technical infrastructure of the 
information system).  

First of all, we created an “Opportunities” and a “Threats” factor using principal component 
analysis. As a result, instead of seven and twelve variables, we can use one to examine further 
correlations.  

As a statistical control, we also analysed how much the new aggregated variables retained from 
the information content of the original variables. When creating the factors, a minimum 
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aggregate level of variance should be achieved, which is 50% according to Székelyi and Barna 
(2004). Based on the results, it can be clearly seen that the total explained variance is 55.35% 
for Threats, and 58.97% for Opportunities. Thus, in both cases, it exceeds that minimum level. 

Results 
In the next stage of the research, we examined how each element of the organizational culture 
(Organizational Culture - Learning Organization) affects the factors we created, what 
percentage they contribute to the formation of each factor. The measurement was performed by 
linear regression analysis. During the measurement we were able to clearly determine which of 
the explanatory and which is the explained variable, so we did not perform correlation but 
regression analysis. 

Within the framework of the organizational culture, the companies had to mark the most 
characteristic of them out of 4 response options for nine factors / variables (1 - not characteristic 
at all - 4 - completely characteristic), which variables are the following: the organization is open 
to environmental change, the organization proactively anticipates change, the organization is 
innovative, looking for new solutions, not limited by habit, the organization also focuses on 
long-term impacts when making decisions, the effects of changes on other organizational units 
are taken into account in the operation and development of the organization, the aim is to jointly 
develop the learning and development skills of the members of the organization, group learning, 
it is important for the organization to integrate individual, employee visions into the 
organizational vision, employees are aware of how their work contributes to the achievement 
of organizational goals, employees can act in order to achieve their personal vision, is free self-
realization. 

In regression models, the behavior of a dependent variable is explained by independent 
variables that are themselves high measurement levels. Before starting the analysis, we need to 
consider 3 aspects (Achen, 1982). 

The first is that the null hypothesis states that there is no relationship between the variables. We 
accept that if the significance is between 0.05 and 1, respectively. will be rejected if below 0.05. 
The second step is that the explained variable (i.e., in our case, the Opportunities, and the 
Threats factor) must have a normal distribution, which is measured by the Kolmogorov-
Smirnov test. If the significance of the Kolmogorov-Smirnov test is above 0.05, the variables 
are normally distributed. The third step is to test for homogeneity, where the Levene test value 
should be above 0.05 so that we can decide whether homoskedasticity is met. If the data are 
plotted on a scatter plot and are more densely than average around a line, the data can be said 
to be homoskedastic. If the figure differs from this, then we are talking about the phenomenon 
of heteroskedasticity, the variances in this case are not the same. 

A comparison of two queries was performed, the results of which are summarized below. The 
two studies were as follows: 

A. How do certain elements of the organizational culture affect companies’ the Industry 
4.0 Opportunities? 

B. How do certain elements of the organizational culture affect companies’ Industry 4.0 
Threats? 

The following was observed during the study: 

The number of items in the sample is high (Descriptive Statistics, N = 639). The null hypothesis 
is rejected in both cases, because the significance level is 0, so there is a relationship between 
the variables. The second step was overturned in all three cases, since the significance of the 
Kolmogorov-Smirnov test is also 0, so the explained variables are not normally distributed, but 
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the study can be performed independently. The situation is similar with the homogeneity test, 
because in the case of several explanatory factors, on the one hand, it would be many to compare 
the variables one by one, and on the other hand, it is almost impossible not to have a correlation 
between them. 

In the query, we used the “Backward” method, in which all independent variables are included 
in the model in the first step, and then, based on the “fall worm” principle, the independent 
variable producing the weakest partial explanation is removed from the model first. The 
discarding of the “bad” independent variables continues until each of the variables in the model 
has a partial explanation that is significant.  

In „A” case, the organizational culture factors explain 15.1% (R Square = .151) of the 
companies' Opportunity Factor (Table 2). After the 5th modeling of the program, there are 5 
Organizational Culture variables that significantly contribute to the Opportunities of 
companies, namely: 

• The organization proactively anticipates change, 

• The organization is looking for innovative, new solutions, not limited by the habit, 

• The organization also focuses on long-term impacts when making decisions, 

• In the operation and development of the organization, the effects of the changes on other 
organizational units are taken into account and 

• The aim is to jointly develop the learning and development skills of the members of the 
organization, group learning. 

The above variables, i.e., each element of the organizational culture, contribute -14.5, 14.1, -
10.7, 12.9, and 16.1 percent, respectively, to the definition of Opportunities. The “B” value 
(Unstandardized Coefficients) shows the slope of the regression value and as we can see “the 
organization proactively anticipates change” and “the organization also focuses on long-term 
effects when making decisions” and there is a negative / inverse relationship between the 
Opportunities. 

Table 2: Explanatory power of Study model “A” 
Model R R Square 
1 ,396a ,157 
2 ,396b ,157 
3 ,395c ,156 
4 ,392d ,154 
5 ,389e ,151 

Source: own research, 2021 

In „B” case, the Organizational Culture factors explain only 5.6% (R Square = .056) of the 
companies’ Threats Factor (Table 3). Following the 7th modeling of the program, there are 3 
Organizational Culture variables that contribute significantly to the Threats of companies, 
namely: 

• The organization is open to environmental change, 

• The aim is to jointly develop the learning and development skills of the members of the 
organization, to 

• Employees can act to achieve their personal vision, ie free self-realization. 

The above variables, i.e. the individual elements of the organizational culture, are -13.2, 14.9, 
and 16.7 percent to the definition of Threats. The value of “B” shows the slope of the regression 
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value and as we can see “the organization is open to environmental changes” and there is a 
negative / inverse relationship between the Threats. 

Table 3: Explanatory power of Study model “B” 
Model R R Square 
1 ,255a ,065 
2 ,255b ,065 
3 ,252c ,063 
4 ,249d ,062 
5 ,246e ,060 
6 ,241f ,058 
7 ,236g ,056 

Source: own research, 2021 

In summary, Figure 1 shows that some of the variables in organizational culture affect the 2 
factors we created. Perhaps most interesting is the fact that “group learning”, which ultimately 
helps to develop and interpret common aspects between employees and the company, can also 
be used to develop and interpret common hazards. This also contributes to the Opportunities 
factor. So, we managed to establish a connection between some elements of the organizational 
culture and the opportunities and threats of the industry 4.0 of the organizations, but this 
connection is quite low. 

Figure 1: The effect of organizational culture variables on the factor of opportunities and threats 

 

Source: own research, 2021 

Conclusion 
Our empirical study examined the impact of organizational culture on the opportunities and 
threats of digital transformation. Based on the literature review, we compiled a list of obstacles, 
opportunities and elements of the organizational culture related to the digital transformation, 
and we used a quantitative survey among Hungarian Companies. 

As can be seen, almost all elements of organizational culture contribute to some factor 
(opportunity / threat). The opportunity factor is explained by five variables of the elements of 
the organizational culture, three of which are positive and two are negative. The two negative 
relationships (the organization proactively anticipates change and focuses on the long-term 
effects of the organization’s decisions) mean that responding companies know that these two 
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aspects would be an option for them during the digital transformation, however, their 
organization is not currently works according to. 

The threats factor is explained by three variables of the elements of the organizational culture, 
two of which are positive and one is negative (the organization is open to environmental 
changes). According to company executives, being open to changes in the external environment 
poses a high risk to your company. It should be emphasized that the goal is to jointly develop 
the learning and development skills of the members of the organization, group learning appears 
on both sides, so according to the filling companies, this aspect is both an opportunity and a 
threat to be introduced and applied. 

Acknowledgement 
We would like to thank the representatives of the companies who took the time and energy to 
complete the questionnaire. We also would like to thank the work of our fellow researchers who 
were also involved in compiling the research plan.  

This work was supported by the TKP2020-NKA-10 project financed under the 2020-4.1.1-
TKP2020 Thematic Excellence Programme by the National Research, Development and 
Innovation Fund of Hungary. 

 

References 
Achen, C. H. (1982): Interpreting and Using Regression, London, Sage Publications, ISBN: 0-8039-1915-8, 

https://doi.org/10.2307/3324049 
Alvesson, M., Sveningsson, S. (2008): Changing Organizational Culture – Cultural change work in progress. 

Library of Congress Cataloging-in-Publication Data. ISBN 0-203-93596-9 Master e-book ISBN 
Bititci, U. S., Garengo, P., Ates, A., & Nudurupati, S. S. (2015). Value of maturity models in performance 

measurement. International Journal of Production Research, 53(10), 3062–3085. 
https://doi.org/10.1080/00207543.2014.970709 

Blatz, F., Bulander, R., & Dietel, M. (2018). Maturity mod-el of digitalization for SMEs. In IEEE International  
Conference on Engineering, Technology and Innova-tion (ICE/ITMC) (pp. 1-9). Stuttgart. 
https://doi.org/10.1109/ICE.2018.8436251. 

Brown, J. D. (2000) ‘What issues affect Likert-scale questionnaire formats?’ JALT Testing & Evaluation SIG, 
Vol. 4, pp. 27-30. 

Chanias, S., Hess, T. (2016). How digital are we? Maturity models for assessment of a company’s status in digital 
transformation. https://www2.deloitte.com/content/dam/insights/us/articles/3678_achieving-digital-
maturity/DUP_Achieving-digital-maturity.pdf 

Deal, T., Kennedy, A. (1982). Corporate Cultures. The Rites and Rituals of Corporate Life, Penguin Books, 
London, p.37. 

Deloitte (2018). Digital Maturity Model - Achieving digital maturity to drive growth [on-line]. 
https://s16705.pcdn.co/wp-content/uploads/2018/08/Deloitte-DMM.pdf 

Denison, D. R. (1996). What is the difference between organizational culture and organizational climate? A 
native’s point of view on a decade of paradigm wars. Academy of Management Review, 21, (3), 619-654 

Fitzgerald, M., Kruschwitz, N., Bonnet, D., & Welch, M. (2014). Embracing digital technology: A new strategic 
imperative. MIT Sloan Management Review, 55(2), 1-13. 

Geissbauer, R., Vedso, J., & Schrauf, S. (2016). Industry 4.0: Building the digital enterprise - 2016 Global Industry 
Survey. https://www.pwc.com/gx/en/industries/industries-4.0/landing-page/industry-4.0-building-your-
digital-enterprise-april-2016.pdf 

Gerbert, P., Gauger, C., & Steinhäuser, S. (2015). The double game of the digital strategy. BCG Perspectives. 
https://www.bcg.com/publications/2015/double-game-of-digital-strategy 

Gill, M., VanBoskirk,  S.  (2016). The  Digital  Maturi-ty  Model  4.0  [on-line].  https://forrester.nitro-
digital.com/pdf/Forrester-s%20Digital%20Maturity%20Model%204.0.pdf 

Handy, C. (1993). Understanding organizations. NY: New York, Oxford University Press. (3rded, 1995). 
Hofstede, G., Bram, N., Daval, O. D. and Geert, S. (1990) ‘Measuring organizational cultures: 
a qualitative and quantitative study across twenty cases’. Administrative Science Quarterly, 35: 286–316 
Issa, A., Hatiboglu, A., Bildstein, A., & Bauernhansl, T. (2018). Industrie 4.0 roadmap: Framework for digital 

transformation based on the concepts of capability maturity and alignment. 51st CIRP Conference on 

Jakab et al. | The Impact of Organizational Culture on the Opportunities and Threats in Digital Transformation 17



Manufacturing Systems, 973–978. 
https://reader.elsevier.com/reader/sd/pii/S221227118303081?token=5525A2A090D98C122FBADE008C
5F 

Johnson, M. (2010). Barriers to innovation adoption: a study of e-markets. Industrial Management & Data 
Systems, 110(2), 157-174. http://dx.doi.org/10.1108/02635571011020287 

Jones M. D., S. Hutcheson, and J. D. Camba, “Past, present, and future barriers to digital transformation in 
manufacturing: A review,” J. of Man. Systems. vol. 60, no. 9, pp. 1-13, 2021, doi: 
10.1016/j.jmsy.2021.03.006 

Kane, G. C., Palmer, D., Phillips, A. N., Kiron, D., & Buckley, N. (2017). Achieving Digital Maturity - Adapting 
Your Company to a Changing World. 
https://www2.deloitte.com/content/dam/insights/us/articles/3678_achieving-digital-
maturity/DUP_Achieving-digital-maturity.pdf 

Kane, G. C., Palmer, D., Phillips, N. A., Kiron, D. & Buckley, N.  (2017). Achieving Digital Maturity [online]. 
https://www2.deloitte.com/content/dam/insights/us/articles/3678_achieving-digital-
maturity/DUP_Achieving-digital-maturity.pdf 

Kane, G.  C., Palmer, D., Phillips, N.  A., Kiron, D.  & Buckley, N.  (2015).  Strategy, not technology, drives 
transformation. MIT   Sloan   Management   Review/Deloitte   2015   Digital   Business   Global   Executive   
Study [on-line].  http://sloanreview.mit.edu/projects/27VEZETÉSTUDOMÁNY / BUDAPEST 
MANAGEMENT REVIEWLII.  ÉVF.  2021.  3.  SZÁM/ ISSN  0133-0179    DOI:  
10.14267/VEZTUD.2021.03.02CIKKEK, TANULMÁNYOKstrategy-drives-digital-
transformation/?use_credit=-da7d1d702f88ade45627510b78a887ce 

Kane, G. C., Nguyen Phillips, A., Jonathan R. Copulsky, J. R., & Andrus, G. R. (2019). The Technology Fallacy: 
How People Are the Real Key to Digital Transforma-tion. Cambridge, MA: MIT Press 

Kusiak, A. (2017). Smart manufacturing must embrace big data, NATURE, Vol. 544, pp. 23-25., 
https://www.nature.com/articles/544023a.pdf 

Machado, C. G., Winroth, M., Carlsson, D., Almström, P., Centerholt, V., & Hallin, M. (2019). Industry 4.0 
readiness in manufacturing companies: Challenges and enablers towards increased digitalization. Procedia 
CIRP, 81, 1113–1118. https://doi.org/10.1016/j.procir.2019.03.262  

Mahmood F., A. Z. Kahn, and M. B. Kahn (2019). “Digital organizational transformation issues, challenges and 
impact: A systematic literature review of a decade,” Abasyn J. of Soc. Sciences, vol. 12, no. 2, pp. 231-
249, 2019, doi: 10.34091/AJSS.12.2.03 

McKinsey   Digital (2016).  https://www.mckinsey.com/business-functions/mckinsey-digital/how-we-help-cli-
ents/digital-2020/our-assessments/strategy 

Mettler, T. (2011). Maturity assessment models: a design science research approach. International Journal of 
Society Systems Science, 3(1/2), 81. https://doi.org/10.1504/IJSSS.2011.038934 

Mittal, S., Khan, M. A., Romero, D., & Wuest, T. (2018). A critical review of smart manufacturing & Industry 4.0 
maturity models: Implications for small and medium-sized enterprises (SMEs). Journal of Manufacturing 
Systems, 49 (November), 194–214. https://doi.org/10.1016/j.jmsy.2018.10.005 

Mittal, S., Romero, D., & Wuest, T. (2018). Towards a smart manufacturing toolkit for SMEs. In Proceedings of 
the 15th International Conference on Product Lifecycle Management (pp. 476-487). Torino, Italy: Springer. 
https://doi.org/10.1007/978-3-030-01614-2_44 

Nevo, S., Wade, M. R. (2010). The formation and value of it-enabled resources: Antecedents and consequences of 
synergistic relationships. MIS Quarterly: Management Information Systems, 34(1), 163–183. University of 
Minnesota. https://doi.org/10.2307/20721419 

North, K., Aramburu, N., & Lorenzo, O. J. (2019). Promot-ing digitally enabled growth in SMEs: a framework 
proposal. Journal of Enterprise Information Manage-ment,33(1), 238–262. https://doi.org/10.1108/JEIM-
04-2019-0103 

Obermayer N., Csizmadia, T., Hargitai, D. M. (2022). Influence of Industry 4.0 technologies on corporate 
operation and performance management from human aspects. Meditari Accountancy Research, 30(4), 
1027-1049 

Peters, T. Waterman, R. H. (2012) In search of excellence – Lessons from America’s Best-Run Companies. Profile 
Books Ltd. London, United Kingdom, ISBN13 9781861977168 

Pirola, F., Cimini, C., & Pinto, R. (2019). Digital readiness assessment of Italian SMEs: a case-study research 
Journal of Manufacturing Technology Management,31(5), 1045-1083. https://doi.org/10.1108/JMTM-09-
2018-0305 

PwC (2016). Industry 4.0:  Building the digital enter-prise [on-line].  https://www.pwc.com/gx/en/indus-
tries/industries-4.0/landing-page/industry-4.0-build-ing-your-digital-enterprise-april-2016.pdf 

SAP SE (2017), Maturity model and best practice:  skill development for digital transformation. 
https://www.sap.com/documents/2017/08/7630c-fa8-cd7c-0010-82c7-eda71af511fa.html 

Jakab et al. | The Impact of Organizational Culture on the Opportunities and Threats in Digital Transformation 18



Saldanha, T. (2019). Why Digital Transformations Fail: The Surprising Disciplines of How to Take Off and Stay 
Ahead. Berrett-Koehler Publishers.  

Schein, E. H. (1985) Organisational Culture and Leadership. Jossey-Bass Publishers, San Francisco - Washington 
– London 

Schein, E. H. (1990) Organizational Culture (The Changing face and Place of Work). American Psychologist, 45, 
(2), 109-119. 

Schumacher, A., Erol, S., & Sihn, W. (2016). A Maturity Model for Assessing Industry 4.0 Readiness and Maturity 
of Manufacturing Enterprises. Procedia CIRP, 52, 161–166. https://doi.org/10.1016/j.procir.2016.07.040 

Simpson, J. A., & Weiner, E. S. C. (1989). The Oxford English dictionary (Oxford University Press (Ed.); 2nd 
editio). New York: Clarendon Press. 

Tarhan, A., Turetken, O., & Reijers, H. A. (2016). Business process maturity models: A systematic literature re-
view. Information and Software Technology,75(July), 122–134. 
https://doi.org/10.1016/j.infsof.2016.01.010 

Tijan E., M. Jovi´c b, S. Aksentijevi´c, and A. Pucihar, (2021): “Digital transformation in the maritime transport 
sector”, Technological Forecasting & Social Change. vol. 170, no. 120879, pp. 1-15. 2021, doi: 
10.1016/j.techfore.2021.120879 

Tripathi S., and M. Gupta, “Impact of barriers on industry 4.0 transformation dimensions,” in International 
Conference on Precision, Meso, Micro and Nano Engineering (COPEN 2019) 

Westerman, G.  (2017).  Your Company Doesn’t Need a Digital Strategy [on-line]. MIT Sloan Management 
Review.  https://sloanreview.mit.edu/article/your-com-pany-doesnt-need-a-digital-strategy/ 

Jakab et al. | The Impact of Organizational Culture on the Opportunities and Threats in Digital Transformation 19



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




