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Abstract
Motivation: Digitalisation as a continuous process of convergence of the real and virtual
worlds is becoming the main driving force for innovations and changes in most sectors of the economy. What is especially important is that current changes are radical,
and in some cases even disruptive, bringing completely different values to market players
and consumers. In order to cope with these changes, individual enterprises and whole
sectors, public administration, society and national economies need to undertake digital
transformation.
Aim: The aim of the article is to indicate areas of activity in which information technologies are most often implemented in enterprises in Poland as well as managers’ strategic
approach to this problem in the face of digital transformation.
Results: In order to assess the degree of enterprises’ engagement in the process of implementing modern information technologies, a survey was conducted. The survey questionnaire consisted of a dozen questions concerning the perception of the issue of digital
transformation and its inclusion into key strategic and organisational documents, enterprises’ readiness to implement modern technologies, organisational culture, ICT use
and achieved effectiveness. Digitalisation of the economy and society is one of the most
dynamic changes of our times, opening up new opportunities to create business models,
while bringing uncertainty and various threats connected, among other things, with social
consequences of the automation of production processes and security in a broad sense.
The paper presents the level of Polish enterprises’ engagement in the process of digital
transformation and shows how the progress in terms of implementation of modern ICT.
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1. Introduction
Digitalisation as a continuous process of convergence of the real and virtual
worlds is becoming the main driving force for innovations and changes in most
sectors of the economy. What is especially important is that current changes are
radical, and in some cases even disruptive, bringing completely different values
to market players and consumers. In order to cope with these changes, individual enterprises and whole sectors, public administration, society and national
economies need to undertake digital transformation.
The aim of the article is to indicate areas of activity in which information technologies are most often implemented in enterprises in Poland as well as managers’ strategic approach to this problem in the face of digital transformation.

2. Literature review
Digitalisation is not only about individual digital technologies, but rather about
the philosophy of a company’s operation. Digital technologies are merely
a tool that enables implementation of a digital business strategy. Digital Business Strategy (DBS) is a new concept of strategic management introduced by
Mithas & Lucas (2010) in 2010 and developed by Bharadwaj et al. (2013) three
years later. According to this concept, an organisation’s strategy is formulated
and implemented by using digital resources to create varied value generated by
innovations that are disruptive to the existing technologies.
The concept of Industry 4.0 is defined by Bharadwaj et. al. (2013) as a common term for the technology and concept of value chain organisation. A part
of modular Smart Factories, cyber-physical systems monitor physical processes,
create a virtual copy of the physical world and take decentralised decisions. Cyber-physical systems communicate and cooperate with one another and with
humans in real time via the Internet of Things. Through the Internet of Service,
participants of the value chain offer and use internal and cross-organisational
services. So far, a lot of works have been published presenting the development
and assumptions of Industry 4.0. (Bharadwaj et. al., 2013; Camara & Tuesta,
2017; Kang et al., 2016; Radziwon et al., 2014).
Currently, enterprises are expected to constantly undergo strategic renewal
through change management. ‘With only a few decades of existence, there is
much for the modelling research community to do’ (Gray & Rumpe, 2019).
Changes can be revolutionary (abrupt) or evolutionary (smooth) (Drnevich &
Croson, 2013). Fast and frequent technological changes, which give rise to new
solutions and business models, require a modern strategic manager to be able
to think creatively, departing from the rigid rules of logical inference in favour
of solutions that were formed in his/her imagination and have no justification
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in the enterprise’s previous knowledge or experience. ‘Often, new strategies
are not developed from facts, but thought up — if they are to be innovative
and unique, they should not result from analysis, but rather from using imagination’ (Kang et al., 2016).
The functioning based on digital technologies allows managers of smart enterprises to take right business decision faster and at any place. Data collection,
cloud technology and mobility are the three mega trends that make it possible
to combine the physical world with the digital one to support innovations, effectiveness and global economic development (PwC, 2017). The implementation of the idea of Industry 4.0, which is based on digitalisation of enterprises
and the whole economy, requires radical changes in the existing business models (Radziwon et al., 2014).
Among widely known indices used for assessing the level of digitalisation
of a country is Digitisation Index (DiGiX), which measures digital demand
and supply at the level of economic sectors by means of 21 indicators. McKinsey
& Company’s analysis shows that Poland only uses 8% of its digital potential,
with the gap in the level of digitalisation between Poland and Western Europe
(average value for France, Holland, Germany, Sweden, Great Britain and Italy)
being 34%. In terms of demand for digital resources, Poland only slightly lags
behind Western Europe (the gap is 16%), whereas in terms of supply, the gap is
much bigger, i.e. 44% (PwC, 2017) In terms of digitalisation, the most advanced
sectors of the Polish economy are the following: finances, media, retail, specialist and business services as well as chemical and pharmaceutical sectors. The
least advanced sectors include: healthcare, advanced industrial production, education, mining, energy sector and public utilities services, transport and simple industrial production (Hermann et. al., 2019). In the global ranking, Poland
occupies 54th position in terms of digitalisation index (Bharadwaj et. al., 2013).

3. Methods
In 2012, the author conducted research among enterprises in Poland to assess
the advancement level of digitalisation (level of virtualisation of contacts with
customers, cooperation with suppliers and knowledge management) in this
country. IBM’s 2012 research and industry experience shows that strategic
routes to transformation can be summarized by three basic approaches (Berman, 2012):
– focusing on customer value propositions;
– transforming the operating model;
– combining those two approaches by simultaneously transforming the customer value proposition and organizing operations for delivery.
Studies have been conducted using a survey questionnaire carried out among
enterprises in Poland. A total of 346 enterprises participated in the study, including 143 micro enterprises, 104 small enterprises, 48 medium-sized enterprises and 51 large enterprises, including:
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– 245 service enterprises and 101 manufacturing enterprises;
– 318 privately owned, 9 state-owned, 11 cooperatives, and 4 employee ownership enterprises;
– 61.2% — self-employed economic activity; 22.8% — capital companies, including 28 joint-stock companies and 51 private limited companies.; 4.6%
partnerships;
– 60.1% enterprises operating 5 to 15 years; 5.2% — up to 1 year; 33.8 % —
over 15 years, of which 24 (6.9%) operating over 30 years.
The findings of the research were confronted with the research conducted
by PwC five years later (in 2017) on a much larger group of enterprises. The
research was carried out among 2000 people employed in 9 different sectors of the economy in 26 countries, including Poland. The survey addressed
the challenges and chances of the fourth industrial revolution. The comparative
analysis only takes into account the findings related to enterprises in Poland.

4. Results
Polish entrepreneurs view the chances of Industry 4.0 very optimistically. Respondents rated the level of advancement of digital transformation in their enterprises very high, both compared to their direct competitors and enterprises
from other countries. However, it is very likely that the participants of the survey were not fully familiar with the latest solutions used worldwide (Reis et al.,
2018). According to IBM research from 2012, ‘companies seeking opportunities in an era of constant customer connectivity focus on two complementary
activities: reshaping customer value propositions and transforming their operations using digital technologies for greater customer interaction and collaboration’ (Berman, 2012). A significant share of Polish companies is still at the stage
of automating single workstations rather than creating ecosystems of devices
that cooperate with one another without the participation of a human being
(which characterises Industry 4.0). In order to assess the importance of virtualisation of contacts with customers in value creation in the analysed enterprises,
the question about the impact of IT technologies on the quality of relations with
enterprises’ customers was posed. Larger enterprises much more often declared
higher expectations regarding the level of virtualisation of contacts with customers (table 1).
Based on the findings of the 2012 survey of Polish enterprises, it should be
noted that most respondents now perceive the development in recent years as
a huge leap and complex changes. A lot of Polish companies do not establish
long-term strategies, but rather focus on fast and easy-to-introduce changes
aimed at increasing production efficiency or cutting costs. The bigger the enterprise, the higher the level of information technologies used to acquire resources. In order to assess how virtual sourcing impacts an enterprise’s capacity
for value generation, correlation was examined between the degree of virtualis-
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ation of the configuration of assets in enterprises and their assessments of their
economic and financial situations (table 2).
The study confirmed a positive, statistically significant moderate relationship
between the level of virtualisation of the configuration of assets and the assessment of the economic and financial situation. The higher the level of information technology and tools used in establishing and maintaining contacts with
suppliers, the better the assessment of the enterprise’s economic and financial
situation (Ziółkowska, 2013).
Only those enterprises that are technologically more advanced implement
elements of Industry 4.0. The main obstacles that hinder a deeper digitalisation-related metamorphosis are high costs of its adoption and lack of necessary
infrastructure (e.g. not enough broadband connections). However, the detailed
findings of the research confirm huge optimism among Polish respondents.
In each of the areas researched, the Polish results were better than the global
average and much better than the 2012 research. This may have been a result
of the accelerated development of Polish enterprises in recent years, often confused with full digital transformation. ‘In some cases, the digital transformation
in traditional organizations leads to two different modes of speed (‘two-speed
IT’). For performing digital innovation, a fast customer-facing and business
oriented IT organization is established in order to react to rapidly changing customer needs. In addition, companies run the ‘classical IT’ with the established
IT infrastructure and organization’ (Horlach et al., 2016). At the same time,
as many as 39% of respondents indicated that compared to their main competitors their enterprises were technologically advanced or highly advanced.
45% claimed that their companies were at the same level of virtualisation as
their main competitors. In the 2017 survey, 54% of those surveyed declared
that data played an important role in the decision-making process in their companies. Within the next 5 years, this share will increase to 87%. These results
are close to global ones, which are 50% and 83% respectively. The next five
years will be a period of a significant increase in investment outlays. In the last
two years, they constituted 5.7% of companies’ annual revenues on average, but
they are expected to increase to 7.7% by 2020, which will translate into spendings of over PLN 100 billion annually. However as many as 83% of respondents
were convinced that they would make a return on investment within five years’
maximum.
Which areas do Polish enterprises want to develop? 29% of respondents
claimed that their organisations were going to use digital technologies to modify
the existing range of products, while 27% declared that their companies wished
to add new, innovative products to their offers. The same share declared investments in data analytics services provided to other enterprises. However,
full implementation of Industry 4.0 solutions will not be easy. For domestic
companies, the biggest challenge may be securing the necessary financial resources. Another problem will be lack of support for employees from the managerial staff or a clear vision of how the changes should take place. Last but not
821
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least, in many cases it will not be possible to tighten cooperation with business
partners due to their organisational and technological immaturity. It is worth
noting that the ranking of challenges that was created with the help of the participants of the global research differs somewhat from the one created based
on the responses provided by Polish entrepreneurs. For most companies worldwide, the fundamental issue was the necessity of transforming organisational
culture and appropriate trainings for employees. In Poland, only every fourth
respondent considered it to be a huge problem. Despite these difficulties, it is
safe to say that the representatives of Polish companies are very optimistic about
the future and expect that the next steps they will take in the process of digital transformation will bring measurable benefits — mainly connected with
efficiency. As many as 34% of respondents expect that it will improve by over
30%, whereas 40% expect that it will increase by 11% to 30%. According to 22%
of those surveyed, the changes that are currently being introduced will contribute to over 30% reduction in costs, whereas 20% expect the same increase
in revenues.

5. Conclusion
New business models are often based on generation of additional revenues
through offering services in the area of data analytics or development of platforms
(Kościelniak & Puto, 2015). Additionally, they focus on optimisation of interactions with customers (Matt et al., 2015). The basic assumption is also offering
comprehensive solutions in a specific digital ecosystem. ‘In order to reach digital
transformation and the creation of sustainable societies, first, none of the actors
in the society can be seen in isolation, instead we need to improve our understanding of their interactions and interrelations that lead to knowledge, innovation, and value creation’ (Pappas et al., 2018). The deployment of Industry
4.0 solutions, and the implementation and successful use of new technologies
represent a very complex and time-consuming process. Of fundamental importance is to create a strategy connected with digital transformation. ‘Today,
companies face a challenge, which has been coined as ‘digitalization’ or ‘digital
transformation’. As a reaction to this challenge, many companies see the need
of establishing a new ‘digital IT’ unit or of shifting responsibility for IT systems
to the business units. These changes should allow the business to be better informed, more flexible and faster in adapting its IT as well as its IT-enabled services and products to market opportunities and customer needs’ (Horlach et al.,
2016). In order to develop it, it is necessary to determine how technologically
advanced an organisation is and to set priorities for the next five years. A common mistake is to make necessary changes through the existing silo structure
of a company. Meanwhile, the metamorphosis will only be successful if a holistic approach is taken making it possible to identify and use the strengths of an
organisation as the foundations on which a comprehensive reorganisation will
be based. It is also important to identify which systems functioning in an organ822
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isation can be used and integrated in the future with new solutions. In the critical period of transformation, of fundamental importance is clear leadership,
and equally important is commitment of all stakeholders, who will be engaged
in the entire process and implementation of changes (Heavin & Power, 2018).
It is thus important for everybody to know their role and for the objectives to be
cascaded to further levels.
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Appendix
Table 1.
Values of c2 and Yule’s f coefficient for the use of information technologies and level
of customer service
Problem

c2

p-value

f

the use of information technologies vs. level of customer service

46.793

0.0001

0.392

Source: Own preparation.

Table 2.
Values of c2 and Yule’s f coefficient for virtualisation level and enterprises’ economic
and financial situations
Problem
level of virtualisation of the configuration of assets vs.
assessment of an enterprise’s economic and financial situation

Source: Own preparation.
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c2

p-value

f

26.983*

0.001

0.279

