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Abstract: This paper analyzes the actions that improve innovativeness in production enterprises
in the Silesian province. Innovation is one of the elements that allows to achieve a competitive
advantage. It is justified to research various factors that are important in improving innovativeness.
The research includes selected production enterprises in the Silesian province, adopting the descriptive
statistics measures and statistic tests: random sample test, chi-square independence test and the
non-parametric Kruskal-Wallis test based on a survey questionnaire. Some of the most important
factors determining the possibilities of innovation by manufacturing companies were detected
contacts with other enterprises, R&D centers and counseling institutions, competitive position of the
company, and creating appropriate incentive systems.
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1. Introduction

To improve and streamline the management of companies in recent years, innovations should be
introduced which cause a demand, enhance the pace of development of enterprises, and reduce the
prices of products that meet the ever-growing human needs. A lot of research in this field indicates
that innovations are strongly associated with increasing the efficiency or competitive position of the
company on the market [1]. Therefore, the ability to create and absorb innovation are the fundamental
challenges of the 215t century. Analysis and assessment of enterprises’ innovativeness is complicated
and often raises numerous doubts [2]. Innovation is the result of a number of factors both inside
the company and outside its environment [3]. Factors such as: microenvironment, environmental
diversity, scale, structure, strategies, enterprises, entrepreneurial aspirations, and their creativity and
propensity to take risks related to innovative activities play a significant role here. The research effort
and modernity of the implemented solutions as conditions for its innovation are also emphasized.
The nature of innovative processes is a complex issue, and therefore, proposing an exact set of conditions
that would define and determine the propensity of enterprises to create such solutions is difficult to
implement [4]. That is why so much research is being done on this topic. It is also our motivation for
research in this area, where the current development of the surveyed enterprises in a given country
and specific geographical space is also important. Therefore, the analysis of many research works may
allow to determine the universal determinants of innovative activities carried out by basic business
units, i.e., enterprises. Important factors conditioning the achievement of innovative success are also:
independence of thinking, ability to critically assess reality, and readiness to take risks. It should also be
emphasized that every innovation is a change, but at the same time not every change is an innovation.
It can also be a non-creative transformation or duplication of existing solutions.
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The research objective was to conduct an analysis in terms of innovative actions undertaken by
production enterprises in the Silesian province. These were small, medium and large enterprises.
The survey questionnaires included questions allowing to obtain information about:

(1) the age of the enterprise, its size and range of activities;

(2) types of innovations introduced by the enterprises and barriers to implementation;

(3) evaluation of the innovation levels when compared to the competition, according to
the respondents;

(4) having an innovation unit responsible for implementation of innovations; and

(5) employing the measures that help in implementing the innovations.

As part of the contribution from the study, some universal factors that influence the innovativeness
of enterprises on a global scale were confirmed. The vast majority of the surveyed production
enterprises showed, as the determinants of the rare introduction of innovation, that there is a lack of
financial capital for development, outdated technology, and a lack of qualified employees. In addition,
the main barriers identified did not depend on the age of the companies. At the same time, the presented
study introduces to the discussed issues a number of conclusions regarding enterprises at a given level
of state development, and thus, external factors affecting the conducted economic activity. For example,
in the examined Silesian region, the success of an enterprise depends on the competitive advantage
that results from the type of introduced innovations. This is because the longest operating companies
on the market were those that introduced process innovations. Therefore, the following research is
making a new analytical contribution to innovation factors.

2. Literature Review

Innovation is the transformation of ideas and creativity into useful goods, services or
technologies [5]. It includes research, organisational, financial and marketing activities. Innovation
plays a different role in every stage of a company’s life cycle. An innovation-oriented company has the
ability to transform an original concept into a useful result, stimulate employees’ creativity and face
competition [6].

Innovation is the ability to create something new, i.e., it is the way to make creative ideas come true
and put them into practice. Innovation takes place through the implementation of a new or significantly
improved product, service or production process, including the initiation of new marketing activities
and organizational changes, resulting in a different approach to work and relationships between the
enterprise and the external environment [7]. A new solution is an innovation only when it is applied in
a company’s activity. Innovation leads to increased efficiency and thus to increased competitiveness of
the company in the market [8]. A technological innovation occurs when a new or improved product is
launched on the market or when a modern or improved production process is used. The company
acquires new technology from its owner or modernises its own. New possibilities for the use of existing
products are also being explored. Modern technology is an important tool for competition, as it enables
the introduction of new and modified products and the improvement of marketing activities [9].

Development of ].A. Schumpeter in the scope of cyclical economic development is a concept of
long waves and cycles of industrial evolution from the beginning of the 20th century by the Russian
economist N.D. Kondratieva (1935), who presented the progressive evolution of industry in the form of
four long waves associated with a change in the techno-economic paradigm. In this concept, changes
that have been taking place in the economic system since the end of the 18th century were caused by
the introduction of groundbreaking innovations. Many researchers are now returning to this concept,
and its revitalization is associated with the conclusion, in addition to economic elements and spatial
elements. Interest of the research group for the concept of long waves N.D. Kondratieva, including
such as: N. Rosenberg and C. Frischtak (1984), Ch. Freeman and C. Perez (1988), A. Griibler and H.
Nowotny (1990), R. Hayter (1997), P. Dicken (1998), T. Stryjakiewicz (1999), P. Haggett (2001), results
from the regularities she describes, which are also of a spatial nature and are mainly manifested in
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the form of the location of the place where the breakthrough innovation appeared [10]. Another
concept, which is an extension of Schumpeter’s considerations related to the cyclicality of economic
development, is the theory of G. Mensch (1979), who studied the model of cycles of structural changes,
assuming that the economy developed in the form of a series of intermittent innovation impulses in
the form of consecutive S-shaped cycles. G. Mensch also drew attention to the group occurrence of
breakthrough innovations, and his concept is an important theoretical contribution to research on the
issue of innovation.

The other theory is Porter’s cluster theory. The cluster is called "located in a geographical
neighborhood a group of enterprises and related institutions dealing with a specific field, connected by
similarities and complementary each other" (Porter 2001) [11]. The geographical range of the bunch is
not clearly defined. It may include one city, region, country or group of neighboring countries. Clusters,
by offering investors many benefits, can count on synergy. Innovation in location theory can also be
considered in the context of the concept of spatial self-organization, which is a "tool for explaining the
spatial system of the economy" (Budner 2003). This theory illustrates how complex systems move from
one order to another if the assumption that the systems being tested are open, non-linear, and far from
equilibrated is met. From the theory of physics to economics, a description of how to change from one
order to another was transferred (Domariski 1997). An imbalance in physics is a differentiation and
in economics that leads to differences in the functioning of areas (cities, regions), e.g., to a different
employment structure or investment outlays. Non-linearity can be compared to economies of scale and
perturbations are compared to the effects of introduction new technologies, which result in innovation
and development impulses. We are dealing with fluctuations when as a result of impulses there are
changes in the behavior of people, enterprises and institutions. Interactions between elements of
economic systems in space are observed - changes in relationships.

Analyzing the presence of innovations in social life, it is easy to see that this term refers not
only to inventions introduced in the technical and technological sphere, but also to solutions having
an organizational and marketing nature, and finally to creating social institutions whose purpose
is to support innovative processes in organizations. Peter Drucker saw innovation as a special tool
that helps entrepreneurs regardless of their business. Thanks to it, changes create an opportunity
for companies to meet new challenges in the economic sphere. The modern definition of innovation
is presented in the Oslo Manual. Its authors write that we are dealing with the implementation of
a new or significantly improved product or service on the market, process, marketing method or work
organization. Peter Drucker highlighted seven opportunities to create innovation. In his opinion,
four are taking place inside the company, namely: sudden success or failure in the market, coming to
the collision of reality with ideas about it, the emergence of innovation resulting from the need for the
process, and changes taking place in the structure of the market or industry [12].

Innovation can be stimulated by changing the organisational structure, removing constraints,
flexible action, and the use of stimuli of material interest [13]. Employees must have easy access
to the resources necessary to implement innovation (e.g., purchase of new technology, coverage of
costs) and the information system, and the risk of failure is tolerated. Some barriers to innovation
break down efficient Internet and intranet communication. In order to implement innovations,
inter-departmental functional teams and task forces (product development, problem solving and
organisation improvement) are often established. Innovation is fostered by a high culture of work that
encourages experimentation, rewards for success and neutralisation of the risk of failure [14].

Innovations that deliver new value to customers are typically manifested in new products,
technologies, ideas, approaches, and systems that should generate benefits primarily for customers
who, by being attached to companies on the basis of their positive experiences, will guarantee high
profitability of the company [15]. With the development of the service sector, the scope of innovation has
expanded significantly and has gone beyond the technical sphere. Innovations have begun to be treated
in a broad sense as a good, a service or an idea, perceived by someone as new [16]. In view of the success
of both individual economic entities and the economies of the most competitive countries in the world,
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we should strive for similar innovative activity [17]. The Polish economy should become innovative,
thanks to which in the future its competitive position and economic condition on the international
arena could be significantly strengthened and improved. In an innovative enterprise, the management
should understand that there is no single best way to succeed in innovation management [18]. It should
be remembered that innovation is only fully successful if its management is supported by the entire
organisation. Success in innovation management is based on an organisation’s ability to learn and
repeat similar behaviours. It depends on the effective links between the strengths and weaknesses of the
company and its environment [19]. The state should support innovative activities of Polish enterprises
through the use of appropriate instruments. The group of instruments that affect the entire research
process includes: government grants and subsidies, agreements, and programme contracts [20,21].

On the other hand, different types of financial services are among the instruments that only affect
specific elements of the research process. To gain an effective competitive advantage, businesses
should try to stay ahead of the competition in finding what’s innovative and difficult to copy.
Only companies that systematically strengthen their competitive position will be able to survive on
the market. Competitive advantage can be gained mainly through continuous improvement of the
level of innovation, and thus, obtaining appropriate efficiency. Companies should create a creative
management team within their own system and adopt a policy that will create a climate of innovation.
Managers of organizations should therefore show creative inventiveness and creativity. However,
it should be remembered that not only managers must understand the essence of implementing
innovation in the company. Therefore, employees should be able to see and solve unusual problems,
be able to work in groups, not be afraid of challenges, and be open to the opinions and evaluations
of others and prepared to act in conflict situations. Employees’ predispositions should be developed
through various training courses, facilitating contacts with specialists, research and development
centres or universities. It is also important to move away from a hierarchical structure and give
workers more freedom to make decisions. One of the main determinants of undertaking innovative
undertakings by enterprises is their management of research and development activity [13]. In Poland,
however, the outlays incurred for this purpose are definitely too low. The demotivating factor of
undertaking innovative activity by Polish companies is their pessimism related to the implementation
of innovations and the effects they will bring in the future. In recent years, a significant role in the
transfer of new technologies in Poland has been played by foreign direct investments, which are
more and more often treated as an element of the strategy of enterprises seeing opportunities for
development in expansion on the global market. The reasons for low innovative activity of Polish
enterprises include also the lack of cooperation with the scientific environment, e.g., with universities,
which may give the possibility of practical application of the developed innovative solutions [22].

The competitiveness of enterprises is conditioned by many external and internal factors. The first
group of factors includes e.g., the policy of the state and other institutions closely related to the
functioning of enterprises, the condition of material and intellectual infrastructure, and relations with
contractors and competitors. Other elements of incentives include management method, working
capital, modern techniques and technologies, and quality of manufactured products. There are also
various classifications of conditions for innovative activity in enterprises [1,23].

Improvement of innovative skills of the staff is achieved by promoting the benefits of training
and improving qualifications by employees, spreading knowledge and inspiring employees to update
it on an ongoing basis. Employees with creative mindsets are provided with secure employment to
reduce fear of dismissal if they make mistakes when innovating. In this way, a group of workers
emerges who are becoming advocates of progress. The avant-garde of innovation is characterized
by self-confidence, perseverance, energy and a tendency to take risks. Innovations are fostered by
darts and competent management, creating a fertile ground to inspire and promote the vision and
strategy of the company’s development. This results in a strong motivation for employees to take
initiatives that deserve recognition. Freedom of conduct helps employees to adapt to innovative
solutions. The innovation process is characterised not only by triggering initiatives and consolidating
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positive actions, but also by perceiving the stress associated with them and determining ways to
alleviate them. A new or existing company needs to determine which market it wants to enter and
how to stay there. Competitive ability manifests itself in offering better quality products and higher
efficiency and effectiveness of marketing activities. An enterprise may gain a competitive advantage
over other enterprises by increasing its production potential, having special resources, in particular
human capital, and seeking the favour of buyers [24].

Innovative projects are therefore an important tool for competition. Depending on the chosen
strategy, the company obtains or loses opportunities for activity in a given industrial sector and creates
foundations to survive and to maximize profit. However, strategies that are conducive to maximising
the profit of a company are not always good for society as a whole. Although factors of production are
important to gain competitive advantage, the company’s development strategy is becoming more and
more important. Determining what it wants to do better and how it wants to do it is also a starting
point for achieving a competitive advantage. The organizational structure should be designed in such
a way that it is conducive to competition, and the way of competition is thoughtful and effective. It is
necessary to identify the factors determining demand on a local, regional, national, and international
scale. The existence of related industrial and service sectors in the country supports innovation and
competitiveness. By competing domestically for innovation and product quality, companies gain
important skills and experience that also give them the advantage to compete abroad. Nissan, Toyota
and Honda compete successfully on the world market, but above all they try to be competitive on
the Japanese market. International trade has a positive impact on the development of innovation,
as it leads to higher product quality, lower costs and higher productivity. However, it shortens the
time of reaction to phenomena favouring or limiting innovative undertakings. Import restrictions,
high administrative fees for imported products, and burdensome border controls are a prerequisite for
the competitiveness of these companies [15,16].

An innovation-oriented enterprise should be able to search for new solutions, ideas and concepts
of business development. Creative ideas and inventions are transformed into useful goods, services or
modern technologies. Creativity, the ability to seize opportunities, taking risks, and adapting to the
external environment are of fundamental importance in the innovation process. Innovation results
from fierce competition on the market, continuous improvement of product quality, strong fluctuations
in demand, and the needs and preferences of buyers [25]. Challenges for enterprises are related to the
expectation of benefits from innovative undertakings, related to accepting and throwing challenges
to competitors.

The innovativeness of the country’s economy depends on a number of factors determining
the scope and level of its operation. The main factors of innovativeness and competitiveness of
the enterprise are: the ability to invent, create and undertake innovations; the ability to absorb
innovations; structural abilities to strengthen the competitive position, i.e., the potential to increase
the market share based on the technical and organisational structure; competence to develop product
innovation and assortment on the basis of the possessed technical, technological and financial potential;
and innovative abilities of the technical and technological potential, meaning the degree of attractiveness
and innovativeness of the possessed technique and technology. Enterprises aiming at maintaining
a constant competitive advantage are forced to improve their operations and take actions aimed at
its improvement. This can be achieved by conducting innovative activity, which is aimed at the
implementation of development objectives of the company, as well as promotes the emergence of new
areas and sectors of economic activity.

Today’s companies should be innovative organisations, but innovative companies may be
considered to be companies that carry out extensive research and development or use the results
of such as work outside the company. It allocates relatively large financial outlays to this activity.
It systematically implements new scientific and technical solutions. It has a large share of novelties
in the production or services provided. It systematically creates innovations and introduces them to
production, work organisation and the market [21,26].
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Innovative Activity in Poland

Innovations are often associated with progress and modernity, and their diffusion into the sphere
of practical functioning contributes to a large extent to the development of economic entities. They are
the most important driving force behind business development, as they are specific entrepreneurial
tools. Entrepreneurship, which is expressed in the constant search for new concepts of production
factors, is the engine of technical progress.

The innovativeness of the Polish industry has been recently limited by many factors: accumulation
and demand barrier, competitive import pressure, high innovative risk, shortage of qualified personnel,
conservative policy of strategic investors, instability of economic and financial regulators, and poor
financial conditions of recipients with still significant demands for traditional goods. Barriers to
innovation within Polish enterprises, as well as in their surroundings, indicate the necessity to
conduct an appropriately oriented economic policy, an especially industrial and pro-innovative one.
With regard to companies seeking and implementing innovation, there are obstacles to innovation: too
high interest rates on loans, lack of own financial resources, lack of development base, high degree
of market uncertainty, legal acts, standards and regulations, lack of recognition of market needs,
lack of information on technology, and lack of cooperation with other institutions. Competition policy
implemented by the state is of particular importance in supporting innovative activity, which, as a result,
is a way to increase the competitiveness of enterprises. It aims, among other things, at promoting
innovation by financing the research and development sphere of enterprises and technological and
innovative development through supporting pro-innovative institutions.

Between 2012 and 2014, 18.6% of industrial enterprises and 12.3% of service sector enterprises
(compared with 18.4% and 12.8% in 2011-2013) showed innovative activity. New or significantly
improved product innovations were introduced by 17.5% of industrial enterprises and 11.4% of
service sector enterprises (2011-2013) [27]. Within product innovations, new or significantly improved
products were introduced by 10.7% of industrial enterprises, while services were introduced by 4.7%
of enterprises from the service sector. Among process innovations, industrial enterprises most often
implemented new methods of manufacturing goods and services (10.0%), and entities in the service
sector implemented new methods supporting processes in enterprises (6.1%). Among organisational
innovations, industrial enterprises most often introduced new organisational procedures (6.2%),
while entities in the service sector most often introduced new methods of division of tasks and
decision-making powers (7.3%). From marketing innovations in industry, most enterprises introduced
changes in the design/construction or packaging of goods or services (4.4%), and in the service sector,
most enterprises introduced changes in new media or product promotion techniques (5.4%).

Taking into account the size of the surveyed enterprises, the share of enterprises that introduced
innovations in the total number of enterprises is the highest in entities employing 250 people and
more. The reason for this situation is, above all, better access to financial resources by these economic
operators. Both industry and services were dominated by companies introducing process innovations
(45.0% and 36.3% respectively). The smallest number of innovations introduced to the market can
be observed in enterprises employing 10-49 persons and these are marketing innovations, which are
5.4% in industrial enterprises and 6.7% in enterprises from the service sector. Innovative activity of
enterprises is often very specific, and its analysis is extremely difficult. This is linked, among other
things, to the difficulty of defining this concept, as well as to the creative characteristics of innovation.
This concept is directly connected with actions aimed at implementing changes that are to lead to
an increase in the modernity and competitiveness of the organisation and, as a result, to an increase in
its value.

The main goal motivating enterprises to implement innovations is economic and social in nature,
and it is usually striving to ensure appropriate conditions for the implementation of a long-term
strategy of development of the organization, which in turn is to lead to the satisfaction of customer
needs. An entrepreneur should always and constantly seek for changes, as well as react to them and
use them as a good opportunity. Enterprises that cannot create and use innovations will not stay in
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the market, while those that want to develop must remain open to changes, as well as create and
introduce new innovations. The approach to innovation and the way it is created in enterprises is
systematically changing. These changes are directly related to the emergence of new concepts and
methods, covering more and more comprehensively the process of creating innovations at the level of
production and service units. New trends in innovation concern both the process of creating products
and services as well as changes taking place in the company’s structure. Research in the form of the
report "Smart Industry Poland 2018" can also be indicated. This report is a continuation of research on
the level of innovativeness resulting from the implementation of technology among micro, small and
medium production enterprises conducting business activity in Poland [20]. The interest in this subject
results from the assumption that the faster entrepreneurs are able to define the configuration of a wide
range of various digital technologies in the face of the adopted market strategy, the easier it will
be for them to respond to the expectations of customers in the near future [22]. The diagnosis of
innovativeness of the Polish economy shows that Polish industry (with few exceptions) is de facto at
the stage of the third industrial revolution. Considering the fact that Poles are perceived as a very
enterprising nation, and digitalization has a universal dimension, it is puzzling to note the relatively
low innovativeness of micro, small and medium enterprises, which constitute over 99% of companies
in Poland. According to CSO data, innovative solutions are introduced in Poland by only a dozen or
so percent of industrial enterprises (as well as service enterprises). Therefore, it becomes extremely
important to search for the causes of this situation and, what is more important, to propose adequate
solutions enabling support for entrepreneurs in improving their competitive advantages not only
within the national sector in which they compete, but also on an international or global scale. It is also
an important area for shifting the place of the Polish economy from the group of countries oriented
towards effectiveness to the countries of the group oriented towards innovation [23]. Polish industrial
enterprises are still dominated by product and process innovations. Modern enterprises, which want to
be more innovative, and thus competitive, focus their activities equally strongly on service innovations.
Such modernizations are mainly the result of continuous and intensified research and development
works, which are unfortunately lacking in the majority of Polish enterprises. A significant part of
financial resources allocated to innovative activity is inefficiently spent. The reason for such a situation
is the mismatch between the actions undertaken and the existing barriers, as well as economic benefits,
caution in financing innovative projects, and support by the public sector mainly for safe investment
projects of large enterprises.

Compared to most EU countries, Poland is still at a fairly low level of innovation. The Sumary
Innovation Index (SII) being the evaluation criterion, is about 300 points, while the EU average is around
450 points. Leading in innovation, such countries as: Sweden, Denmark, Finland, and Germany, achieve
more than twice as high innovation rates compared to Poland. Therefore, the results obtained will be
characteristic of enterprises operating in developing countries. At local and regional levels, regional
innovation strategies, and in particular the reality of their implementation, are important instruments
for increasing innovation. For the Slaskie Voivodeship, the Regional Innovation Strategy of the Slaskie
Voivodship for the years 2013-2020 has been developed, which is already the second document
of this type in the region. The first innovation strategy was implemented in the years 2003-2012.
The importance of this type of strategic development is associated with the effectiveness of achieving
goals and the possibility of implementing broadly understood strategic initiatives. According to the
report of the Polish Agency for Enterprise Development, in 2016-2018, 35.8% of companies operating
in Poland introduced at least one innovation of any type. In manufacturing enterprises, many activities
related to the operation depend on the capital held. Due to the research area, more specifically the
Silesian agglomeration, where there are many production plants, the purposeful presentation of process
and product innovations was made. Product and process innovations are considered technological
innovations. That is why the Silesian region was chosen as part of existing enterprises in Poland [19-21].

The authors present the latest research published by the Polish Agency for Enterprise Development.
The report presents the results of the second edition of the cyclical survey conducted by the Polish
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Agency for Enterprise Development entitled "Monitoring of innovativeness of Polish enterprises”,
which aims to diagnose the state of innovativeness of Polish enterprises and factors shaping its level
of innovativeness. The survey consists of an annual measurement of the level of innovativeness of
enterprises by means of quantitative (CAPI) and qualitative (IDI) techniques. The target group of
the survey are companies operating in Poland divided into four sizes according to the criterion of
employment: micro, small, medium, and large.

As far as the scale of innovative activity of Polish companies is concerned, we can state that in
2016-2018, 35.8% of companies operating in Poland were active innovatively. These companies have
introduced or tried to apply at least one innovation in their business activity; 32.4% of companies can
be described as innovative. These are companies that have introduced at least one innovation in this
period. The percentage of innovative and actively innovative companies is significantly, positively
correlated with the size of the company: the larger the company, the higher the percentage of companies
classified as innovative or innovation active. Comparison of these results with the first edition shows
a slight increase in the percentage of innovation active companies by 3.5 percentage points and
innovative companies by 2.3 percentage points.

The authors note that in 20162018, companies were working on various types of innovations.
Product innovations were worked on by 20.1%, where they were introduced by 17.9% of the surveyed
companies. Process innovations amounted to 19.4% and innovative ones to 16.3%. For organisational
innovations, the percentage of innovation active companies was 10%, while for innovative ones, it was
7.4%. On the other hand, 14.1% worked on marketing innovations, while they were introduced by
11.1%. With regards to the type of expenditures on innovative activity conducted by enterprises in the
years 2016-2018, the dominating ones were expenditures on investment in tangible assets through
the purchase of machinery and equipment, including computer equipment, means of transport, tools,
movables and equipment, as well as buildings (65% of the total number of innovation active companies).
Next, innovation-active companies incurred expenditures on the purchase of staff trainings related to
the introduction of new or significantly improved products and processes (40%) and software related
to the introduction of product and process innovations (36%), also on the costs of marketing related to
the introduction of new or significantly improved products (22%). B+R works are the least frequently
carried out forms of innovative activity in innovation-active companies, both in terms of B+R works
performed on their own (11%) and those acquired from outside (6%). Moreover, in order to conduct
innovative activity, external sources of financing were used: bank credits, loans or leasing (47%);
EU funds (24%); state budget funds (6%); risk capital funds (2%); and other than European funds
funds resources obtained from abroad (2%).The main source of innovation in Polish enterprises is
the management staff (71% of all innovation active companies indicated this source), followed by the
external environment of the company: customers, suppliers and competitors (63% of all innovation
active companies). These observations were confirmed in a qualitative study: Innovative activities
in companies, regardless of the size of the company, are stimulated by the owner, the management
board/managing director, and managers. The greater the outlays and resources required for innovation,
the more obvious it is that the risk and decisions related to its implementation depend on the managers.
In large companies, the presence and influence of creative employees and B+R team on undertaking
innovative activities is noticeable.

The authors move in the field of research of production companies in various provinces. Research
is planned in all voivodships. Due to the limited nature of the article, the results of the research
completed in the Silesian Voivodeship have been presented at the moment due to the access to
these studies.

One of the key statements in the literature on the subject is the fact that innovation may depend on
the competitive advantage responsible for the introduced changes aimed at increasing the company’s
profit or maximizing it.

The following working hypotheses were assumed:

(1)  The type of implemented innovations depended on the size of the company
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(2) The type of innovation implemented depended on the scope of its activities

(3) The type of innovation introduced depended on the age of the innovation

(4) The employment size does not determine the type of implemented innovation.

(5) The range of company’s activity determines the implementation of innovation [14].

(6) Having an innovation unit does not depend on the size of the company.

(7)  The range of the company’s activities significantly determined the fact of having an innovation
unit [15].

(8) The type of implemented innovations depended on whether a company had an innovation unit.

(9) The reason for not implementing any innovations is lack of development capital [16].

(10) The barriers to growth faced by the surveyed enterprises depended on the size of the enterprises.

(11) The range of company’s operations posed a significant determinant for the barriers to
growth [17,18].

3. Materials and Methods

The group of respondents was composed of owners of managers of the production enterprises as
well as their employees. The subject of the research activities included production enterprises in the
Silesian province. The research area covered the Silesian province. The research period was 2011-2016.
A total of 310 production enterprises were surveyed in that time. The main limitation of the surveyed
population was the cost and the time-consuming nature of the project. Statistical offices, town halls or
country offices did not have any data on the actual status of active enterprises. The reasons for the lack
information were:

no consistency in the provision of information by entrepreneurs, for example in relation to cessation
of activities;

changing formats of reporting on economic operators;

intended fraudulent behaviors of entrepreneurs, e.g., operating on the grey market [3].

Data from the Central Statistical Office were regarded as the most reliable source of information in
the Silesian province. The population data were generated from Central Statistical Office, which were
updated on the basis of data from the Central Statistical Office in Katowice. Therefore, the population
of production enterprises was composed of the enterprises classified by the Central Statistical Office in
section C of the Classification of Economic Activities, namely “Industrial processing”, including:

(1) Division 10: manufacture of food products;

(2) Division 11: manufacture of beverages

(3) Division 12: manufacture of tobacco products;

(4) Division 13: manufacture of textiles;

(5) Division 14: manufacture of wearing apparel;

(6) Division 15: manufacture of leather and related products;

(7)  Division 16: manufacture of wood and of products of wood and cork, except furniture; manufacture
of articles of straw and plaiting materials;

(8) Division 17: manufacture of paper and paper products;

(9) Division 20: manufacture of chemicals and chemical products;

(10) Division 21: manufacture of basic pharmaceutical products, medicines and
pharmaceutical preparations;

(11) Division 22: manufacture of rubber and plastic products;

(12) Division 23: manufacture of other non-metallic mineral products;

(13) Division 24: manufacture of basic metals;

(14) Division 25: manufacture of fabricated metal products, except machinery and equipment;

(15) Division 26: manufacture of computers, electronic and optical products;
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(16) Division 27: manufacture of electrical equipment;

(17) Division 28: manufacture of machinery and equipment n.e.c;

(18) Division 29: manufacture of motor vehicles, trailers and semi-trailers, except for motorcycles;
(19) Division 30: manufacture of other transport equipment;

(20) Division 31: manufacture of furniture; and

(21) Division 32: other manufacturing.

As of 3 April 2017, there were 36,731 manufacturing enterprises registered in the Silesian province.
The status of the surveyed manufacturing enterprises was active during the analysis [4,7].

Ten percent of enterprises meeting the time and spatial criteria were selected for the preliminary
research. A random number generator was applied to determine which enterprises from the list are
included in the sample. A request for participation in the survey was sent to the selected enterprises.
A positive reply was received from 310 enterprises. Regarding the size of the sample (research of both
the enterprises and employees of the selected enterprises), high costs, and the time-consuming nature
of the research, the sample was not broadened. For the survey of employee innovation, 2 employees
were selected for each of the micro enterprises, 5 for small enterprises, 10 for medium-sized enterprises,
and 20 for large enterprises, with a total sample of 911 employees [8,9].

The surveying process was carried out during meetings in the production enterprises’ premises,
through telephone and electronic interviews (receiving the filled-in survey questionnaire by electronic
means). One of the employed motivating elements intended to obtain a greater number of responses
was the organization of free OHS trainings and other courses available to choose from for employee
teams in the surveyed production enterprises. The research was carried out between 01.10.2016 and
03.10.2017, additionally confirming the validity of data in April 2018 (verification of the economic
activity status in the analyzed enterprises), complementing and obtaining additional data from the
interviews conducted with employees of the production enterprises.

Statistical analysis methods were used to develop the research results: descriptive statistics
measures and statistical tests: random sample test, chi-square independence test, and non-parametric
Kruskal-Wallis test. The random sample test, also called the series test, verifies the zero hypothesis:

Hy: The sample is random.
towards the alternative hypothesis:
Hy: The sample is not random.

The hypothesis verification procedure is as follows:

(1) the determination of Me median from the sample;

(2) assign each element of the sample with x;, according to the order of sampling the test items,
the symbol g, if x; < Me, or the symbol b, if x; > Me, the result x; = Me can be ignored;

(3) determination of the total number of k series, where a series is any sub-string of a series of 2 and b
elements, having the property that all consecutive elements of the sub-string are of the same type,

(4) assuming that the zero hypothesis is true, the number of k series has a known and
tabulated distribution;

(5) the rejection area is two-sided. From the distribution tables for the series numbers for the
presumed significance a, 17 and n, (abundance a and b) we take such critical values k; and k;,
so relationships P(k < k;) = § and P(k < k») = 1§ can occur,

(6) provided k < kq or k > ky the hypothesis of randomness of the sample is rejected, whereas when
k1 < k < ko there’s no basis for rejecting the hypothesis of randomness of the sample.
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Where the sample is large, i.e., n; > 20 or np > 20; the above tables cannot be used because with
the increase in the number of 11 and n,, the distribution of the number of series k tends to a normal
distribution, so that the value of the Z statistic has the following form:

k_(2n1n2 + 1)

ny+ny
\/2711712 (2nyny—n1-n)
(m+n2) (n+n2-1)
From the normal distribution tables N(0,1), a critical value is determined as u, to have the
following relationship for a predetermined materiality level o: P(|Z| > 1, ). If the value of the sample U
statistics is such that |Z] > u,, we reject the Hy hypothesis, whereas when |Z| < u,, there are no grounds

to reject the Hy hypothesis.
The chi-square independence test verifies the hypothesis:

7 =

)

H;: Two variables are independent.
towards the alternative hypothesis:
Hj: Variables are dependent.

A verifying statistics is:

2
N )
=Y @
i=1 j=1 g
where:
- n;j: actual values
- f1;j: theoretical values calculated according to the formula 71;; = %

The test statistic, assuming that the zero hypothesis is true, has the following distribution )(2 with
(k—1)(I-1) degrees of freedom, where k indicates the number of columns (number of variants of the
first attribute) of the analyzed cross table and ! indicates the number of rows (number of variants of the
second attribute). The critical area of this test is the right-hand area [)(%( ; oo] where X§ is the critical
value read from the distribution tables x? for the predetermined significance level .

The Kruskal-Wallis test is used to compare average values between groups. It is a non-parametric
alternative for the single-factor variance analysis, ANOVA. ANOVA single-factor variance analysis can
be used in the case of random samples, compliant with a normal distribution with groups similar in
terms of numbers. The Kruskal-Wallis test does not demand meeting the requirements for the ANOVA
variance analysis. These requirements are often difficult to meet, especially in a situation where lack
of funds does not allow to broaden the sample, or when the surveyed population is small. The only
requirements for the Kruskal-Wallis test are [13,19]:

(1) The dependent variable should be measured on at least an ordinal scale (it can also be measured
on a quantitative scale) and

(2) the observations in the analyzed groups should be independent of each other, which means that
a person remaining in one group should also be available in another comparable group.

The research results are presented in the paper in a graphic and table format.

4. Results

The survey covered owners and managers of 310 production enterprises operating in the
Silesian province. These enterprises were randomly selected from a population of all production
enterprises, resulting in a sample of varied enterprises, in terms of both the profile of activity and
its age. The obtained sample was random and was confirmed by the results of the series test
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Z = -1,538;p = 0,124. There were no grounds to reject the hypothesis of a random character of
the sample.

The surveyed production enterprises had existed on the market for 20.8 years on average.
The youngest company was 1 year old, and the oldest one was 141 years old. The standard deviation
of the surveyed enterprises” age was 18.16 years, meaning that the coefficient of variation was at the
level of 87%. This means the surveyed enterprises have large diversity. A typical company had existed
on the market for 2.6-39.9 years, thus typical enterprises were almost 94% of the sample. Only three
enterprises were younger than those typical. There were 16 older enterprises, and they accounted
for almost 5% of the surveyed group. The surveyed group was characterized by a right asymmetry,
meaning that there were more young enterprises (Figure 1).

25

10 A

Age of the enterprise in years

= m N~ O =" M~ N~ MmN~ N W
= e e e = NN N NN Mmoo Mmoo

132

Numberof enterprises

Figure 1. The age of the surveyed production enterprises. Source: own study based on data
from questionnaires.

The vast majority of surveyed enterprises, i.e., as much as 72.58%, were micro enterprises
employing up to nine employees. Every fifth enterprise (21.94%) was a small enterprise with 10 to 49
employees. Less than 5% of enterprises were medium enterprises employing from 50 to 249 employees.
Large companies account for only 0.65% of the surveyed manufacturing enterprises (Figure 2).

H up to 9 employees
10-49 employees

B 50-249 employees

Figure 2. Structure of the surveyed production enterprises by employment size. Source: own study
based on data from questionnaires.
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Having the data on the enterprises age and employment size, the hypothesis that the average
age of companies depends on the enterprise size has been verified. Results of the Kruskal-Wallis test
H(3) = 3,757;p = 0,289 carried out did not allow to confirm this hypothesis. No differences were
found between the average ages of particular groups of enterprises by size of employment. The average
age of micro, small and large enterprises was 17 years (Figure 3). The average age of the medium-sized
enterprises was 20 years. The difference was not statistically significant.

25

20

15 A

10 -

Average age of enterprisesin years

up to 9 employees 10-49 employees 50-249 employees 250 employes and
P ploye ploye ploy ploy
more

Employmentsizein an enterprise

Figure 3. Average age of enterprises by employment size. Source: own study based on data
from questionnaires.

The majority of surveyed enterprises (69%) covered the area of the whole country with their scope
of activity. Every fifth enterprise (20%) operated on the international market. The smallest group was
constituted by enterprises of local range (11%) (Figure 4).

MW regional
W nationwide

international

Figure 4. Structure of the surveyed enterprises by scope of activity. Source: own study based on data
from questionnaires.

The enterprise age may determine the range of enterprise operations. Longer-established
companies may have greater range of operation. Results of the Kruskal-Wallis test
H(2) = 0,934;p = 0,627 carried out did not allow to confirm this assumption. There were
no statistically significant differences in the length of existence of enterprises by the range of their
operations. The average age of the enterprises operating on a regional and international market was 16
years, and the enterprises operating on the national market, 17 years.
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The range of operations of the companies can also depend on the size of the enterprise. Larger
companies may need a larger range of activities. Results of the conducted chi-square independence test
x2(6) = 2,012;p = 0,919 did not confirm this presumption in relation to the surveyed companies.
The majority of micro, small and medium-sized enterprises were of nationwide range. All analyzed
large enterprises covered the territory of the whole country with their range. Differences in enterprise
structure by employment size and range of operations were not statistically significant (Figure 5).

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -

Average age of enterprises in years

10% -

0% -
up to 9 employees 10-49 employees 50-249 employees 250 employees and more

M regional range [ nationwide range M international range

Figure 5. Structure of enterprises by employment size and range of activity. Source: own study based
on data from questionnaires.

The success of an enterprise may depend on its competitive advantage resulting from the
introduced innovations. Innovations may be of various characters. The majority of surveyed
enterprises (58%) introduced such innovations in which the respondents were unable to determine the
character of or could not decide whether the innovations had been implemented at all. Fifteen percent of
companies introduced product innovations. Every 10th surveyed company introduced organizational
innovations (10%) or process innovations (10%). Marketing innovations were introduced by 7% of the
surveyed production enterprises. In total, about 42% of the surveyed enterprises introduced some
specific innovations (Figure 6).

M product

1 organizational
B marketing

M process

7%
W other / I don't know

10%

Figure 6. Structure of surveyed enterprises by the range of activity. Source: own study based on data
from questionnaires.
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The type of introduced innovations may depend on how long the company has been operating
on the market. Results of the Kruskal-Wallis test H(4) = 2,380;p = 0,666 did not confirm this
hypothesis. There were no statistically significant differences between the average length of existence
of the surveyed enterprises by the type of innovations introduced. The enterprises that introduced the
product innovations had existed on the market for 18 years on average, similarly to the enterprises that
introduced the marketing innovation. The enterprises which introduced the organizational innovations
had existed on the market for 16 years on average. The longest-established companies on the market
were those that introduced process innovations. Companies that did not introduce any innovations or
introduced some innovations of other nature had existed on the market for 16 years.

The employment size may determine the type of introduced innovations. Results of the conducted
chi-square independence test x>(12) = 15,066;p = 0,238 , however, they do not confirm this presumption
for the surveyed production enterprises. The type of introduced innovations did not depend on the
size of surveyed enterprises. Micro, small and medium-sized enterprises introduced the process,
organizational, product, or marketing innovations to a similar degree (Figure 7).

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Average age of enterprisesin years

up to 9 employees 10-49 employees 50-249 employees 250 employees and more

m other / I don't know W process B marketing organizational M product

Figure 7. Structure of enterprises by employment size and type of introduced innovations. Source:
own study based on data from questionnaires.

The range of enterprise’s activity may determine the introduction of innovations. This assumption
made in relation to the surveyed production enterprises has not been confirmed. Results of the
Chi-square independence test x*(8) = 5,979;p = 0,650 clearly indicate that there is no link between the
type of innovation introduced and the range of activity of the surveyed manufacturing enterprises.
However, they do not confirm this presumption for the investigated companies. Regardless of the
range of enterprise’s activity, the largest number of companies did not introduce any innovations or
introduced some innovations of an unspecified nature (Figure 8).
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100% -
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m other / | don't know M process B marketing 1 organizational M product

Figure 8. Structure of enterprises by range of activity and type of introduced innovations. Source: own
study based on data from questionnaires.

Introduction of innovations may be supported by an innovation unit in some enterprises. Only 9%
of the surveyed enterprises had such an innovation unit (Figure 9).

W we have an innovation unit

= we don't have an innovation unit

Figure 9. Structure of surveyed enterprises depending on whether they have an innovation unit or not.
Source: own study based on data from questionnaires.

Having an innovation unit could depend on the age of the enterprise, its size, and range of activity.
The results of the U-Mann-Whitney test Z = —1,000;p = 0,317 did not show any differences between
the average company’s existence due to the fact that there is an innovation unit. The average age of
an enterprise having such a unit and not having such a unit was the same, and amounted to 17 years
(Figure 10).
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18
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we have an innovation unit we don't have an innovation unit

Figure 10. Average age of the enterprises depending on whether they have an innovation unit or not.
Source: own study based on data from questionnaires.

The surveyed manufacturing enterprises most often did not have an innovation unit regardless of
the size of the company (Figure 11), which was confirmed by the results of the chi-square independence
test x*(3) = 5,373;p = 0, 146.
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90% -
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o 80% -
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: 30% -
&

o 20% -
<

10% -

0% -

up to 9 employees 10-49 employees 50-249 employees 250 employees and
more
" we don't have an innovation unit B we have an innovation unit

Figure 11. Structure of enterprises by employment size and type of introduced innovations. Source:
own study based on data from questionnaires.

In the case of the surveyed enterprise, a statistically significant determinant for having
an innovation unit was the range of the enterprise’s activity which was confirmed by the chi-square
independence test results x2 (2) =6,962;p = 0,031. In most cases, these were the local-range enterprises
that had the innovation unit, and such a unit was present in the international-range companies least
often. The greater the range of an enterprise, the less often it had an innovation unit (Figure 12).
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Figure 12. Structure of enterprises by employment size and type of introduced innovations. Source:
own study based on data from questionnaires.

In the surveyed enterprises, having an innovation unit did not influence the type of innovations
introduced, which was confirmed by the chi-square independence test )(2 (4) = 1,017;p = 0,907.
Therefore, having an innovation unit did not improve the frequency of innovations introduction among
the surveyed enterprises (Figure 13). The innovations were introduced regardless of works carried out
in the specialized units of the surveyed enterprises.

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -

Average age of enterprises in years

10% -

0% -
we have an innovation unit we don't hav an innovation unit

mother /ldon'tknow mprocess mmarketing morganizational mproduct

Figure 13. Structure of enterprises depending on whether they have an innovation unit or not and the
type of introduced innovations. Source: own study based on data from questionnaires.

In conclusion, it should be noted that the surveyed enterprises were diverse in terms of age,
range of activities and size of employment. These features did not have a significant statistical
impact on the type of innovations introduced. The innovations were also not dependent on whether
an enterprises had an innovation unit or not. The age of the enterprise and its size also did not impact



Sustainability 2019, 11, 5850 19 of 28

the fact of having an innovation unit or not. However, this was statistically significantly influenced
by the range of the enterprise’s operation. The lower the range, the more often an enterprise had
an innovation unit. It should therefore be recognized that the determinant of introducing innovations
should be sought outside factors such as the age of the enterprise, the range of the enterprise’s activity,
the size of the enterprise, and the fact of having an innovation unit or not. Therefore, the factors
that decide the innovations may include: barriers for introduction of innovations in the enterprise,
contacts with other enterprises, R&D centers and counseling institutions, and competitive position of
the company.

In the vast majority, the surveyed manufacturing enterprises (65%) faced a lack of capital for
growth, which may be reflected in issues with introducing innovations. One in five enterprises reported
a lack of skilled workers as a barrier to growth, while 15% reported outdated technology (Figure 14).

M financial barriers / no capital for
growth

15%
outdated technology

M no skilled employees

Figure 14. Structure of researched enterprises by barriers to growth. Source: own study based on data
from questionnaires.

Barriers faced by the analyzed companies did not depend on the age of the enterprises, which was
confirmed by the results of the Kruskal-Wallis test H (2) = 2,648; p = 0,266. The enterprises
complaining of lack of capital for growth had operated on the market for 17 years on average.
The companies that recognized an outdated technology as the barrier to growth had existed for 14
years on average, and the companies complaining about lack of skilled workers, 18 years on average.
The differences among the listed average values were not statistically significant (Figure 15).
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Figure 15. Average age of enterprises by type of introduced innovations. Source: own study based on
data from questionnaires.

The development barriers faced by the surveyed companies depended on the size of the surveyed
companies (chi-square independence test x%(6) = 12,808;p = 0,04). Large enterprises more often
faced the problem of outdated technology, and smaller ones faced the problem of financial barriers.
The larger the enterprise, the more often barriers of outdated technology were present, and the smaller
the enterprise, the more often there was a lack of qualified personnel (Figure 16).

100%
90%
80%
70%
60% = lack of qualified
employees
50%
Houtdatec technology
40%
30% m financialbarriers / lack of
20% capital for development
10%
096 T T T

upto9 10-49 20-249 250
employeesemployees employees employees

Figure 16. Structure of enterprises by size of employment and development barriers. Source: own
study based on data from questionnaires.

The development barriers faced by the surveyed companies depended on the size of the surveyed
companies’ chi-square independence test )(2(12) = 15,066;p = 0,238. Large enterprises more often
faced the problem of outdated technology, and smaller enterprises, the problem of financial barriers.
The larger the enterprise, the more often barriers of outdated technology were present, and the smaller
the enterprise, the more often there was a lack of qualified personnel (Figure 17).
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Figure 17. Structure of enterprises according to the scope of activity and barriers to development.
Source: own study based on data from questionnaires.

The innovations introduced were independent of the size of the company, the age of the company
or the scope of the company, as well as having an innovation unit. While introducing innovations,
most often there was no cooperation with other entities, which indicates the own work of the team
of employees of the surveyed companies. Nearly 1 in 10 enterprises used consulting companies or
business partners to introduce innovations (Figure 18).

innovation is the result of buying patents
consulting firm

with significant customer involvement
network of business partners

business partner

foreign research and development institution /...

we did not cooperate with any entities

0,0% 10,0% 20,0% 30,0% 40,0%50,0% 60,0% 70,0% 80,0%

Figure 18. Structure of enterprises by entities cooperating in the implementation innovations. Source:
own study based on data from questionnaires.

Investigating the impact of innovation cooperation on the type of innovation introduced showed
that a statistically significant relationship occurred in the absence of cooperation with external parties
(x*(4) = 15,395;p = 0,001 ), with significant customer involvement (x?(4) = 15,751;p = 0,003),
and with a consultancy firm (x?(4) = 15,771;p = 0,003). The innovation process should therefore be
considered to be influenced most by the company’s employees and customers.

Employees in the innovation process are a very important link in the company’s success.
Appropriate incentive systems can increase the effectiveness of the innovation process. In order



Sustainability 2019, 11, 5850 22 of 28

to verify the main hypothesis of this desiderata, the employees of these companies were also examined,
in addition to the survey of manufacturing companies.

A sample of 2 employees was selected for micro enterprises, 5 for small enterprises, 10 for
medium enterprises, and 20 for large enterprises, resulting in a sample of 911 employees. Among
the employees surveyed, the vast majority were men (82%). Nearly one in five working people in
the surveyed companies were woman (18%). The majority of the surveyed employees (45%) had
secondary education. Nearly one in three employees had vocational education (32%). Only 12% of the
surveyed employees had high education. Nearly 3/4 of the employees were privately-held production
workers. Regarding position, 12% of the respondents were managers and 16% of the respondents were
engaged in intellectual work.

The development barriers faced by the surveyed companies depended on the size of thesurveyed
companies (chi-square independence test )(2(6) = 12,808;p = 0,04). Large enterprises more often
faced the problem of outdated technology, and smaller enterprises, the problem of financial barriers.
The larger the enterprise, the more often barriers of outdated technology were present, and the smaller
the enterprise, the more often there was a lack of qualified personnel (Figure 19).
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80%
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60% lack of qualified
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40%
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20% capital for development
10%
0% 1 T T T

upto9 10-49 20-249 250
employeesemployees employees employees

Figure 19. Structure of enterprises by size of employment and development barriers. Source: own
study based on data from questionnaires.

A statistically significant determinant of the existence of barriers to the company’s development
was the scope of the company’s activity, which was confirmed by the results of the chi-square chi-square
independence test x*(4) = 15,069; p = 0,005. Companies with local reach were most often indicated by
the lack of qualified staff and financial barriers to development. Nationwide companies were most
frequently pointed out by financial barriers to development (Figure 20).
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Figure 20. Structure of enterprises according to the scope of activity and barriers to development.
Source: own study based on data from questionnaires.

The innovations introduced were independent of the size of the company, the age of the company,
or the scope of the company, as well as having an innovation unit. While introducing innovations,
most often there was no cooperation with other entities, which indicates the own work of the team
of employees of the surveyed companies. Nearly 1 in 10 enterprises used consulting companies or
business partners to introduce innovations (Figure 21).

inrnovation is the result of buying patents
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Figure 21. Structure of enterprises by entities cooperating in the implementation innovations. Source:
own study based on data from questionnaires.

An examination of the impact of innovation cooperation on the type of innovation introduced
showed that a statistically significant relationship occurred in the absence of cooperation with external
parties (x*(4) = 15,395;p = 0,001), with significant customer involvement (x%(4) = 15, 751;p = 0,003),
and in cooperation with a consulting company (x?(4) = 15,771;p = 0,003). The innovation process
should therefore be considered to be influenced most by the company’s employees and customers.
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Nearly 3/4 of the employees were privately held production workers. Regarding position, 12% of
the respondents were managers and 16% of the respondents were engaged in intellectual work.
The surveyed employees were most often aged from 18 to 34 (about 40% of the surveyed). Slightly
older employees, aged 35-45, made up 34% of the surveyed. Employees aged 46-59 constituted 22%
of the total number of respondents. Thus, the share of a given age group decreased as the age of
the group increased. Length of service is a factor that may be indicative of a good knowledge of the
workplace and its attachment to the workplace. A stable employee who is trained in his or her trade
can be an invaluable source of success for the company. The majority of the surveyed employees were
employees with 2-5 years of service (37%) and less than 2 years of service (32%), which at the same time
confirms the development barriers identified earlier by the surveyed companies, i.e., the lack of trained
staff. A good employee is, among other things, an employee who knows the company, knows how to
assess its level of innovativeness, and is motivated to take part in the process of introducing innovations.
In 84% of the surveyed employees of manufacturing companies, the level of innovativeness of their
workplace was low. At a high level of 9% and at an average level of only 7% of respondents rated the
level of innovation in their workplace.

The assessment of the level of innovativeness of the workplace did not depend on the level of
education of the employees, which was confirmed by the results of the test chi-square independence
test x*(10) = 13,152;p = 0,215. Despite the differences in the structure of employees according to
education and opinion on innovativeness, which is visible in chart 28, these differences were not
statistically significant.

The assessment of the level of innovativeness of the workplace depended on the position taken.
Employees holding managerial positions more often evaluated the position of innovativeness as
average, white-collar employees more often than others evaluated this position as high, and privately
held employees more often than others evaluated this position as low. The assessment of the level of
innovativeness of the workplace was not dependent on the employee’s gender x?(2) = 2,289;p = 0,318.
Both women and men similarly assessed the level of innovativeness of their workplace.

The assessment of the level of innovativeness of the workplace did not depend on the age, either
employee x*(8) = 8,654;p = 0,372. Employees of all ages were similarly appraised by the level of
innovation of their workplace. The assessment of the level of innovativeness of the workplace was also
not dependent on the length of service of the employee x?(8) = 4,444;p = 0,815. Employees similarly
assessed the level of innovativeness of their workplace regardless of how much time they worked in it.

The innovation process can be more effective when employees feel and see the need to innovate in
their workplace. In the surveyed companies, employees had divided opinions on this subject: 49% of
employees saw a need for innovation, and 51% did not see a need for innovation. The need to innovate
was felt by employees regardless of their level of education. The need to introduce innovation was
also felt by employees regardless of the position they held x?(2) = 1,312;p = 0,519. Employees of
the surveyed manufacturing companies regardless of gender similarly commented on the need to
innovate in their workplace )(2(1) =0,078;p = 0,880. The assessment of the need to innovate was felt
differently by employees at different ages x*(4) = 8,808;p = 0,044. Younger workers were less likely
to feel the need to innovate. Older workers were more likely to feel the need for innovation in their
production facilities.

Assessment of the need to innovate was similarly felt by employees with different seniority
X2 (4) =2,294;p = 0,682. Therefore, seniority did not influence the assessment of the need
for innovation.

5. Discussion and Conclusions

Authors discuss the results and how they can be interpreted from the perspective of previous
studies and of the working hypotheses. The research objective was achieved by performing an analysis
of activities influencing innovative actions in manufacturing enterprises of the Silesian province. Small,
medium and large enterprises were surveyed. The group of respondents was composed of owners of
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managers of the production enterprises as well as their employees. The subject of the research activities
included production enterprises in th Silesian province. The research area covered the Silesian province.
The research period was 2011-2016. A total of 310 production enterprises were surveyed in that time.
The main limitation of the researched population was the cost and the time-consuming nature of the
project. Statistical Offices, Town Halls or Country Office did not have any data on the actual status of
active enterprises. The reasons for the lack of this information were: inconsistency in the provision of
information by entrepreneurs, for example in relation to cessation of activities; changing reporting
formats regarding the enterprise; and intended fraudulent behaviors of the entrepreneurs.

The conducted research suggests that the average age of the enterprises did not depend on
their size. The enterprise age may determine the range of enterprises operations. The success of
an enterprise may depend on its competitive advantage resulting from the introduced innovations [20].
Innovations may be of various characters. The longest-established companies on the market were
those that introduced process innovations.

The type of introduced innovation does not depend on the size of surveyed enterprises, which is
confirmed by many other studies [22,28]. Micro, small and medium-sized enterprises introduced the
process, organizational, product and marketing innovations to a similar degree. The range of enterprise
activities does not determine the introduction of innovations. The introduction of innovations may
be supported by an innovation unit in some enterprises. Only 9% of the surveyed enterprises had
an innovation unit. Having an innovation unit could depend on the age of the enterprise, its size and
range of activity.

In the case of the surveyed enterprise, a statistically significant determinant for having
an innovation unit was the range of the enterprise’s activity which was confirmed by the chi-square
independence test results )(2(2) = 6,962;p = 0,031. In most cases, these were the local-range enterprises
that had an innovation unit, and such a unit was present in the international-range companies least
often. The greater the range of an enterprise, the less often it had an innovation unit.

In the surveyed enterprises, having an innovation unit did not influence the type of innovations
introduced, which was confirmed by the chi-square independence test x*(4) = 1,017;p = 0,907. Therefore,
having an innovation unit did not improve the frequency of innovations introduced among the surveyed
enterprises. The innovations were introduced regardless of works carried out in the specialized units
of the surveyed enterprises in relation to age, range of activity and employment size. These features
did not have a significant statistical impact on the type of innovations introduced. The innovations
were also not dependent on whether an enterprises had an innovation unit or not. The age of the
enterprise and its size also did not impact the fact of having an innovation unit or not. However,
this was statistically significantly influenced by the range of the enterprise’s operation. The lower
the range, the more often an enterprise had an innovation unit. It should therefore be recognized
that the determinant of introducing innovations should be sought outside factors such as the age of
the enterprise, the range of the enterprise’s activity, the size of the enterprise, and the fact of having
an innovation unit or not. Therefore, the factors that decide about the innovations may include: barriers
for introduction of innovations in the enterprise, contacts with other enterprises, R&D centers and
counseling institutions, and competitive position of the company. In the vast majority, the surveyed
manufacturing enterprises (65%) faced a lack of capital for growth [26,29], which may be reflected
in issues with introducing innovations. One in five enterprises reported a lack of skilled workers as
a barrier to growth, which is also confirmed by other studies [30]. In addition, an important factor
reported in the study was (15%) outdated technology. The barriers that the analyzed enterprises had to
face did not depend on the age of the companies.

Research has shown that the introduction of innovation has a significant impact on improving
the efficiency of the economy. The results indicated that the length of the company or its size is
irrelevant, but that there are still no activities extended to international markets on the basis of
Polish manufacturing companies, but are only local, and most companies do not have specialized
dedicated cells to innovate. Another interesting conclusion is that the surveyed production companies
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are primarily focused only on production innovation and minimization of costs, so they do not
create cells responsible for creating innovation at all. The demonstration of factors that influence
the introduction of many innovations successfully is of fundamental importance for the effective
functioning of manufacturing companies competing on the market.

Poland’s innovativeness is mainly perceived through the lens of large enterprises, due to the greater
financial resources that can be allocated to research and development, as well as the higher qualifications
of staff. This way of perceiving innovation meant that innovative activities of manufacturing companies
are not significant. According to reports and studies carried out, among others, by the Polish Agency for
Enterprise Development, European Innovation Scoreboard, Innovation Union Scoreboard, The Global
Competitiveness Report, The European Commission, it results in the fact that production companies in
recent years more often undertake activities related to innovation processes [31]. The increase in both
government and private sector expenditure over the years and Poland’s better international positioning
in terms of entrepreneurship conditions indicate that the issue of innovation in the Polish economy
is of a developmental nature. Further changes in the ease of doing business, as well as limiting the
complexity of Polish law, combined with a high level of education, may result in Poland’s promotion
as an innovator. All research in production companies towards introducing changes in the field of
innovation can significantly affect the economic growth of our country, and thus, improve the structure
of innovation.

The innovation survey was conducted because in the context of increasing globalization and
increasing competition, the increase in innovation is a strategic challenge for the Polish economy.
Innovation, understood as the company’s ability to increase motivation in the way it is created and
implemented, often depends on the possibility of achieving competitive advantage and effective
operation. That is why it is so important to know the determinants affecting the effectiveness of
introducing innovations, which was undertaken in this study. The complexity and risk of implementing
innovations means that there is a widespread belief in the need to support such processes in various
ways [32]. Ensuring efficiency and speed to improve innovation is particularly important. Because
the innovation of the Polish economy compared to most EU countries is still at a fairly low level.
The Sumary Innovation Index (SII), being the evaluation criterion, is about 300 points, while the EU
average is around 450 points [33]. Leading in innovation, such countries as: Sweden, Denmark, Finland,
and Germany, achieve more than twice as high innovation rates compared to Poland. At local and
regional levels, regional innovation strategies (RSIs), in particular the reality of their implementation,
are important instruments for increasing innovation. For the Silesian voivodship, the Regional
Innovation Strategy of the Silesian voivodship for the years 2013-2020 has been developed, this being
the second document of this type in the region. The first innovation strategy was implemented in
the years 2003-2012. The importance of this type of strategic development is associated with the
effectiveness of achieving goals and the possibility of implementing broadly understood strategic
initiatives. The latest research indicates that Poland is one of the so-called moderate innovators,
which results from the European Innovation Ranking published by the Commission in June 2018.
Every year, the Commission publishes a comparative assessment of the Member States’ results in
the field of innovation and compares it with the results of international competitors. The European
Innovation Ranking shows that there is a wealth of talent and a desire to increase entrepreneurship
in Europe.
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