ISSN 0543-5846
METABK 55(4) 855-858 (2016)
UDC – UDK 669.011-338.93.45:658.511.6.008=111

J. MACHNIK-SŁOMKA, P. KORDEL

SIGNIFICANCE OF TECHNOLOGICAL ENTREPRENEURSHIP AND
CREATIVITY IN METALLURGICAL ENTERPRISES
Received – Primljeno: 2016-02-02
Accepted – Prihvaćeno: 2016-05-25
Review Paper – Pregledni rad

Tis article presents the categories of technological entrepreneurship and creativity that constitute a new perspective on developmental mechanisms of contemporary enterprises. These mechanisms are of particular significance
in relation to industrial enterprises, including metallurgic ones. Forthe purposes of thispublicationthe significance
of technological creativity and entrepreneurship is described with the examples of metallurgical enterprises.
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INTRODUCTION
Dynamically changing surroundings contribute to
the increase of entrepreneurship and creativity importance in the context of metallurgical enterprise development. Numerous authors, such as Schumpeter J.A.,
Whiting B.G., indicate the significant relation between
the concepts of creativity and entrepreneurship. Their
common feature is the use of such concepts as innovativeness, creation and implementation of new solutions.
Technological entrepreneurship and creativity in the
conditions of contemporary economy based on knowledge are important factors that stimulate the development of enterprises. Metallurgical enterprises, desiring
to maintain a competitive position on the international
market, need to demonstrate their technological entrepreneurship and creativity, create and commercialise innovations, new technologies, run R&D activities. Such
companies as POSCO, JAPAN FUTURE ENTERPRISE, ARCELORMITTAL, THYSSENKRUPP can
serve as examples. These enterprises from the metallurgical sector were included in the international ranking of 2 500 companies by R&D (Table 1).
Table 1 Examples of metallurgical enterprises - World 2
500 companies ranked by R&D [1]
Companies
POSCO
JAPAN FUTURE
ENTERPRISE
ARCELORMITTAL
THYSSENKRU-PP

R&D
/€ million
386,6

R&D intensity
/€ million
0,9

Sales
/€ million
42 504,0

214,7

0,9

25 250,5

195,8
288,0

0,3
0,7

57 602,8
39 827,0
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novations as forces driving competitiveness, inter alia, by
cooperation in the scope of technological platforms, networks and clusters [2]. According to the indicator of sector innovativeness [3], as far as overall effectiveness in
innovation is concerned in comparison to other industry
and service sectors, this industry has obtained an average
result as per the Statistical Classification of Economic
Activities in the European Community (NACE).
Technological entrepreneurship and creativity
should be the key qualities of any modern metallurgical
enterprise. Hence, the great importance of issues connected with technological entrepreneurship and creativity as well as search for knowledge of mechanisms that
form the creative and entrepreneurial activities and
search for increasingly effective methods regarding dynamics of these phenomena. This is of even higher significance as the scientific accomplishments in relation
to these two constructs are minor and fragmentary.
The objective of this publication is to present the essence and significance of technological entrepreneurship and creativity in relation to metallurgical industry
enterprises. The Metallurgical industry is not only one
of the most important branches of the processing industry but it is also closely related to the condition of major
branches of production which are: automotive sector,
mechanical engineering, shipbuilding and aircraft industry [4, 5]. For this reason, technological creativity
and entrepreneurship play a particular role in this industry. The article includes examples of metallurgical enterprises the essential developmental element of which
is technological creativity and entrepreneurship.

CATEGORY OF TECHNOLOGICAL
ENTREPRENEURSHIP
The demand for new qualifications, including skills
in entrepreneurship and management, is one of the key
challenges defined by the steel technology platform.
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These qualifications are crucial for enterprises to become more innovative, develop new products and increase the effectiveness of manufacturing processes and
cost reduction.
The literature in the scope of technological entrepreneurship is fragmentary. The research field of category
of technological entrepreneurship is formed on the basis
of theory of entrepreneurship and theory of innovation
that are characterised with well-established scientific
grounds. The synthesis of assumptions of the theory of
innovativeness and entrepreneurship in the field of
technology forms the category of technological entrepreneurship [6]. What the phenomenon of entrepreneurship with technological specificity as a component of a
wider phenomenon of entrepreneurship provides is its
core in the form of technical innovations or technology
development. In the roots of the analysis of the phenomenon of technological entrepreneurship (similarly
in the case of general entrepreneurship) the central idea
includes processes of creation, exploration, and subsequent use of new developmental opportunities. The criterion of differentiation between the trend of technological entrepreneurship and the general scientific field
of entrepreneurship is, nevertheless, its focus on the influence of technological innovation on opportunities for
development. In other words, the central component of
the phenomenon of technological entrepreneurship is a
technological opportunity [6]. Therefore, the scientific
field involves the phenomenon of recognition and making use of developmental opportunities, but in the context of technological innovation. Currently, technological innovation is defined as a phenomenon that occurs
when the scientific or engineering research is a key
component of opportunity which, in turn, becomes a
new venture, enterprise, cluster or even the whole industry [7].
Technological entrepreneurship by connecting the
social dynamics with the dynamics created with the development of new technologies provides a new perspective on the economical development, including metallurgical enterprises. In the scope of manufacturing processes, current technologies used by metallurgical enterprises are quite advanced [2]. For this reason, the industry is actively looking for groundbreaking technological solutions [2]. In this field the research and development will have a fundamental role at the level of
products and in manufacturing processes. Thus, for the
purpose of performance of these tasks, the skills connected with entrepreneurship, creativity and ability to
implement innovation prove to be indispensable.

CATEGORY OF TECHNOLOGICAL
CREATIVITY
In modern economical conditions the creativity of
an enterprise is an increasingly essential factor that can
be decisive in defending the company’s position on the
market and its further development. The category of
856

technological creativity forms an essential developmental mechanism of enterprises and creates a new perspective in terms of development of contemporary economy.
It is an important, interdisciplinary subject of research,
raising increasing interest, both from the scientific point
of view and economic practice. This notion is where
more effective methods of conducting business activity,
generation of new ideas connected with improvement
of implemented process is sought. In the organisational
theory of T. Amabile, creativity is treated as a causative
factor of innovativeness, and its presence is a function
of existence of professional knowledge, task motivation
and creative abilities [8].
In relation to technological creation, the current literature is very sparse and fragmentary. Definition of
technological creation has been determined in literature
by several researchers [9] and is referred to technological thinking and technological activity [9]. Technological creation, defined as assets allowing people for improved and faster methods of application of science
and, as a result, improvement of life quality, especially
in times when knowledge plays an increasingly important role [10].
Thus, technological creation proves to be a critical
competence in functioning of contemporary organisations and entrepreneurial development. This subject appears in papers by Sextor and Browman-Upton who
indicated the essential function of creativity in formation of entrepreneurial development of an organisation
[11]. The meaning of creation in implementation of new
undertakings is particularly emphasised as provided
grounds for generation of new ideas that initiate the process of entrepreneurial activity [12]. What differentiates
technological creation from the overall creation area is
concentration mainly on technological thinking, technological activity and technological development.
Technological creation is of essential meaning for implementation of technological innovations, diversification of the final product. There is a wide variety of metals and other materials, such as composites, that compete with each other in order to come first in the technological and economical aspect [2].

TECHNOLOGICAL ENTREPRENEURSHIP
AND CREATIVITY IN METALLURGICAL
ENTERPRISES
More and more often, entrepreneurship and creativity are a method for adjustment to the dynamically
changing market conditions as well as improvement of
the competitiveness of metallurgical enterprises. The
increase of economy competitiveness requires continuous creation and implementation of innovative solutions and new technologies by these enterprises. Managers should try and promote principled cultures and
behaviors, which would yield in positive and beneficial
outcomes [13]. Metallurgical industry is one of the main
forces driving the global economy. Metallurgy and steel
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are an innovative and progressive industry. The steel industry employs directly more than two million people
worldwide, plus two million contractors and four million people in supporting industries. Including industries such as construction, transport and energy, the steel
industry is a source of employment for more than 50
million people [14]. Globally, the steel industry spends
more than €12 billion per year on process improvements, new product development and future breakthrough technology [14].
In the metallurgical industry there are multiple
companies that achieved development, and market
success through creation of new technologies, innovations, demonstrating their technological entrepreneurship and creativity. An example can be provided by
company POSCO, operating in he steel industry and
deemed the world leader in technological innovation.
POSCO was the first steel company globally to settle
a digital information management system, and also
commercialized the economical and environment
friendly steel production technology, FINEX [15]. The
Company has been introducing creative management
techniques and culture through cooperation with global companies such as Google and GE, thus receiving
positive reviews for leading innovation activities in
the global steel industry [15]. POSCO won the Innovation of the Year Award at the 46th annual World
Steel Association steel industry conference held in
New Delhi, India. During this year’s conference,
POSCO presented its unique PBC-EV (POSCO Body
Concept-Electric Vehicle) technology which allows
light yet firm low-cost production. Technological entrepreneurship is a special case of entrepreneurial conduct of the leader and employees whose creatively
constituted product and process innovativeness becomes the main driving force for building and development of contemporary enterprises. Metal-Master,
established in 2 000 in Poland, is an example of such
an enterprise. The company is successful in construction, production and development of technological
lines for production of elements of all European make
cars. Up to 95 % of products are exported, mostly to
Europe, Central America and Africa. The company
manufactures, among other things, aircraft products,
deals with prototypes, construction and optimisation
of new versions [16]. Development of the unique ultra
light single-engine jet Flaris Lar 1, based on own Polish technical thought, was a great success. A jet plane
FLARIS LAR 1 is the first air construction designed
by Metal-Master which introduces a new brand onto
the international market. Whereas, production will be
dealt with by FLARIS Sp. z o.o., a company established in November 2012 [16].
The provided examples indicate that technological
creativity and entrepreneurship that aim to introduce
and develop new technologies are essential mechanisms that support the development of metallurgical
enterprises.
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CONCLUSIONS
Entrepreneurship and creativity are an increasingly
popular method of responding to dynamically changing
conditions on the market and improvement of competitiveness of metallurgical enterprises, playing a key role
in their development.
Referring these two mechanisms to development of
technology or technological innovations allowed to
formulate the assumptions of the notions of technological entrepreneurship and technological creativity.
In the context of developmental processes that take
place in metallurgical enterprises, theories of innovativeness and entrepreneurship can be used as grounds
for the analysis of the categories of entrepreneurship
and creativity. Technological entrepreneurship regards, first and foremost, noticing and using technological opportunities as a crucial mechanism of entrepreneurial development of an organisation. Creativity,
on the other hand, is connected with generation of
original ideas and solutions, being of key importance
as a mechanism of creation of technological innovations.
Technological entrepreneurship and creativity, therefore, are the key resources in metallurgical enterprises
that create the value of these organisations and build their
competitiveness, being also important factors for further
development of the metallurgical industry.
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