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Abstract. The subject of this research study is the applications of Information Technology (IT)
to support management. This is not the sole use of IT methods and means in enterprises,
however, the issues related to the automation of technological processes and software for
these purposes are not the subject of these considerations. The aim of this research study is to
show the innovative role of IT as a factor that enables meeting the challenges posed by
managers, such as improving work efficiency, accelerating (reducing time of) handling
orders, entering into competition on previously inaccessible markets, and generating the
value added, which goes far beyond the capabilities of a single business entity. The business
model includes collaboration unhindered by the territorial distribution of individuals, or time
zone differences. The measure of effectiveness is the achieved result, and the recipient of the
value thus created is not interested in where and how this value is created. Dynamically
changing market expectations and the needs of recipients force the reconfiguration of the
manufacturing system, which is a feature of virtual workplaces.
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Introduction

Man has searched for ways to improve work for centuries. Technological
progress, which is taking place nowadays, provides inspiration to create
innovative solutions in the functioning of enterprises. The subject of this
research study is the applications of Information Technology (IT) to support
management. This is not the sole use of IT methods and means in enterprises,
however, the issues related to the automation of technological processes and
software for these purposes are not the subject of these considerations.

The aim of this research study is to show the innovative role of IT as a
factor that enables meeting the challenges posed by managers, such as
improving work efficiency, accelerating (reducing time of) handling orders,
entering into competition on previously inaccessible markets, and generating the

© Rézeknes Tehnologiju akadémija, 2019
http://dx.doi.org/10.17770/sie2019vo0l6.3678


http://dx.doi.org/10.17770/sie2019vol6.3678

Grodek-Szostak et al., 2019. Information Technology as a Catalyst of Innovative Changes in
Enterprises

value added, which goes far beyond the capabilities of a single business entity.
The observed technical progress in IT, measured by parameters such as the
volume of operating memory or data carriers, the speed of data transmission
between two points regardless of their physical location, etc., has become an
inspiration to create more and more advanced solutions. At the same time,
methods and approaches to building solutions, the standards of managing these
processes and views on the role of IT in the enterprise have changed.

Literature review

The flow of organizational information, which allows making decisions,
should be considered in its entirety (as a system); it has been an expectation for
years. Worth mentioning are the now historical definitions of information
systems, whose mode of operation complies with the requirement of a
comprehensive perception of the flow of information. In 1975, Yourdon said
that what should be used to support management is direct action systems that
accept inputs (data) directly from the area in which they are created, i.e. systems
in which outputs or results of calculations are passed on directly (and in real
time) to the area in which they are required. In 1985, Strzesniewski formulated
the definition of a direct action system, which he understands as a tele-
information system with direct access to data, obtained through
telecommunication lines (on-line). The purpose of such a system is to provide
users in a timely manner with the required information from sets that contain
data collected directly in their original environment. Both of these definitions
show a vision of solutions that could not be implemented at the time of their
formulation. One can say that these were examples of the ideal system, as
described in the Nadler convention (Kisielnicki, 1986). This vision, understood
in terms of strategic management, should take into account both the perspective
of the functioning of the entire organization and individual positions. The
immediacy referred to in the above definitions implies the need to ensure the
following properties of management-supporting IT systems: remote access to
data, operating on direct data sets, "man-centeredness”, i.e. using information
obtained from the workstation for the user’s own needs, and the possibility of
using the system by different users, at many workstations. This vision
understood in terms of strategic management should take into account both the
perspective of the functioning of the entire organization as well as individual
positions. The requirements contained in the above quoted definitions have
determined a very important direction in the development of management-
improving tools. They indicated very clearly that expectations towards IT
solutions should be the result of collecting and analysing the requirements
formulated by users (managers and employees of the IT department).
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Research approach and methods

In the conducted research, a multi-method was used (Kawalec, 2014) in
order to obtain well-founded, reliable research results, free of adulterations
resulting from personal preferences, prejudices and limitations of a single
approach. To overcome the lack of accuracy of a single method, triangulation
was used to minimize errors resulting from the specificity of the measurement,
I.e. several different research approaches were used. This multiplicity of adopted
perspectives is aimed at enriching the knowledge of the research subject, which
iIs recommended, e.g. by Denzin (1988) and Flick (2011). It is worth
emphasizing that the research subject is complex, multi-element, and influences
the functioning of the organization and its ability to achieve economic goals. It
is impossible to analyse a management-supporting IT system as an independent
entity. Its features result from the context of use in a particular organization. The
increase in the complexity of application software resulting from many factors
also affects the adopted research methods.

The source material was collected using four research methods. First of all,
these services were provided in accordance with the principles of Action
Research (Chorostowski & Jemielniak, 2011). The research covered enterprises
for which business software implementation-related services were provided. The
companies represented various industries, various sizes and various expectations
defined at the outset, and the services included at least one of the stages of the
implementation process, i.e.: analysis, process modelling, development of the
solution using the chosen software, the implementation process management,
post-implementation audit and services related to the assessment of the
company's IT potential and strategic development plans. Research studies of this
nature have been carried out by this team for many years (Kajrunajtys, 2001).
The sources of empirical information were also surveys, i.e. direct interviews
and questionnaires (Kajrunajtys, 2016; Kajrunajtys, Malik, & Grodek-Szostak,
2017). The results of the secondary data analysis were also used, which included
the analysis of documents created during the preparation or implementation of
an IT system and post-implementation audits.

Discussion and results

A literature review points to a conclusion that researchers see innovation in
a variety of ways. It probably depends on the adopted research perspective. In
general, two approaches can be distinguished in the approach to interpreting
innovation:

1. the process approach,

2. the competence approach.

171



Grodek-Szostak et al., 2019. Information Technology as a Catalyst of Innovative Changes in
Enterprises

Innovation considered as a process is understood as a cause and effect
relation of a sequence of activities necessary to obtain a solution of an
innovative character. This approach to innovation is called a linear model. We
find examples of the processual perception of innovation in the definitions
below:

e innovation is considered as a process of accumulating knowledge by

both individuals and organizations in the course of learning (Matusiak,
2011);

e innovativeness is defined as the process of introducing qualitative
changes in technology, work organization, management and
marketing (Nowa Encyklopedia, 2003).

In terms of competence, the authors emphasize the ability and motivation

(of individuals and organizations) to conduct scientific research that improve
and develop production, to search for new solutions, ideas and concepts and to
implement a new or significantly improved product (an item or service) or
process, a new method of marketing or a new organizational method in business
practice, workplace organization or relations with the environment (Gorka,
2015). The competency aspect of innovation, understood as the ability to be able
to create new and improve existing products, processes, management systems
and organization, is also emphasized by Panek (2007). The problem of
innovativeness is also the subject of a research study by Weresa (2002), who
defines it as the ability to create innovations. On the other hand, Bogdanienko
(2004) defines innovation as the ability to create and implement changes in
various spheres of socio-economic life. It is possible thanks to the systematically
collected knowledge and experience. Okon-Horodynska (2004) emphasizes the
motivation of participants in economic processes to constantly search for new
research results, new concepts and ideas, to produce improved devices, materials
and services targeted at the market. This perspective of perceiving innovation
(the ability to create and implement new and/or modernized products, new
and/or improved technological or organizational processes) is also found in the
approach of the Central Statistical Office (GUS). It is based on the Oslo Manual
(2005).

In this context, it is difficult to agree with the opinion of Grzybowska
(2012) that innovations have a subjective character, while innovation is
associated with a process, an action that results in innovations. The basis for
innovativeness is the attitude of people, their curiosity of the world, or
ambitions, which push them to undertake activities that can be described as
innovative.

The contemporary approach to innovation is created in the so-called system
model. It is assumed (Stepniak-Kucharska, 2012) that the intensity of innovative
activities is more than just a sum of individual elements (employees,
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organization and the business environment). It is a resultant of interaction
between these elements and the availability of financial resources necessary to
conduct R&D works, to purchase know-how from external sources, equipment
and software, or to train employees.

Since the emergence of practical IT solutions, areas where hardware and
business software will provide value added are sought.
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Figure 1 Transformation levels induced by IT
(own study based on Peppard & Rowland, 1997)

The development of IT (understood as the ability to use available
information technology) can also be considered as a trigger for innovative
changes in organizations and in relations between organizations (Figure 1).
Correlating the degree of changes achieved in organizations thanks to IT with
the range of possible potential benefits allows distinguishing five levels of
evolution. These levels were determined by the Peppard and Rowland author
team in 1997. The experience of enterprises and the observation of the market
offer of IT products allow a conclusion that this model describes well the
progress being made, despite the passage of time. The first application of the
software that enabled achieving each of the levels listed in the figure was a
breakthrough. In each of the enterprises this was (and in many cases is) an
innovative, enterprise-wide change.

The breakthrough was the use of domain systems (mainly for warehouse
management) developed in the early 1960's. They have been designed as
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solutions providing services only for a strongly (narrowly) defined area of a
given enterprise. Local influence and use in various parts of the organization
separately provided only local benefits (Chmielarz, 1996). The use of domain
systems is characterized by the dispersion of data resources, which makes them
redundant from the point of view of the entire organization (Zaskorski, 2015).

To strengthen the potential of domain systems, an effort has been
undertaken to integrate them, combining different solutions into a single one.
The integration of domain systems involved linking separate processes and
sharing resources. The benefits achieved in this way were the result of
improving existing systems, and the changes mainly concerned technological
aspects. The integration process can be seen as bringing together of resources
used in operational (including tactical/indirect) and strategic management. The
evolution of integrated systems has been accompanied by changes in IT
technology and software, which allowed building increasingly complex,
functional and comprehensive systems with an ever greater degree of integration
(Soja, 2005). Some enterprises in which an ERP (Enterprise Resource Planning)
system has been implemented also use domain applications to complement the
missing functionalities. Own research identifying the actual scale of the
dispersion of business applications in workstations shows that the statistical
employee uses three applications simultaneously while handling a single task
(Kajrunajtys et al., 2017).

A significant change is related to the reorganization of business processes
with the use of IT (transformation level I11). This change should be combined
with the announcement of the MRP (Material Requirements Planning) standard
by the APICS (American Production and Inventory Control Society), initially
describing the material management of the company. This standard had set a
level of expectations towards IT systems used to support management. They
were formulated with the view of functionalities resulting from the analysis of
management's information needs. This approach was radically different from the
one used so far, because it articulated the needs of managers as a source of
software requirements. The APISC model has evolved, setting further
requirements for IT systems. The MRP Il system published in the 1980s is seen
as the standard for resource planning systems. The APICS distinguished 16
groups of functions that should be met by a MRP Il class system. Later, the
MRP Il was enhanced with further functionalities such as human resources,
payroll and accounting, and started to be referred to as the ERP system standard.
The essence of the change which characterizes level Ill (Figure 1) is that the
system provides support for all areas of the company's activity, which form a
single entity and are guided by one goal. This system is to enable management
support at all levels. The scope of changes (implementation of the IT system in
the entire company) also gives much better results: the collected data cover all
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aspects of the company's activity and can be used for analysis in decision
making at all levels.

IT transformation level 1V includes the redesign of processes between
organizations. Recognizing that business relations between organizations (not
only enterprises, but also, e.g. public institutions) require efficient exchange of
information has become an inspiration to seek IT solutions that could not only
support but also radically improve this exchange. The first solutions were IT
systems known as EDI (Electronic Data Interchange), which allowed
exchanging data in the formats described by international standards between the
IT systems of trading partners, with minimal human intervention. However,
when the role and importance of the relationships between enterprises that
cooperate to provide market value was noticed, this posed a new challenge for
IT developers. The organization's environment (e.g. in the logistics chain or
within a network) becomes an inspiration for the creation of the organization's
strategy and consequently requires building an information system and
configuring software to support functioning in a turbulent environment
(Kajrunajtys, 2016).

The highest level of IT-induced transformations that arise as a result of
revolutionary changes - those in the scope of company's activity - generate the
highest level of potential benefits. Achieving this level requires building
conceptual market models using current IT capabilities.

Conclusions

As an independent discipline, IT is above all a causative factor that allows
enterprises to achieve goals, which cannot be achieved with other methods. The
evolving direction of the flexibility of the organization's functioning as a
response to the requirements of an increasingly dynamic environment is possible
thanks to IT. Emerging virtual economic structures are characterized primarily
by the speed of adaptation to changes in the environment. The foundation of
their functioning is communication technology used in an innovative way, as a
medium for launching a business model.

The business model includes collaboration unhindered by the territorial
distribution of individuals, or time zone differences. The measure of
effectiveness is the achieved result, and the recipient of the value thus created is
not interested in where and how this value is created. Dynamically changing
market expectations and the needs of recipients force the reconfiguration of the
manufacturing system, which is a feature of virtual workplaces. This is where
the definitions of real-time systems in virtual organizations cited in the
introduction are fully implemented.
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