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Abstract: The metal industry is an important part of industrialized economies. It is not possible
to imagine the development of such sectors as construction, automotive, or household appliance
production without products of the metal sector. Moreover, metals are renewable raw materials, which
is especially important for sustainable development. The main objective of the paper is to present
management trends in metal market enterprises in Poland in the context of innovative activities.
The paper characterizes this sector, presenting its importance for the Polish economy, and analyzes
innovative activities of enterprises producing metals and metal products. To this end, domestic
and international statistics were gathered and presented, supplemented with questionnaire surveys
of a group of 112 enterprises from this sector. The presented results are broken down into small,
medium-sized, and big enterprises, indicating differences in premises guiding enterprises when
making managerial decisions in the field of innovation. Also, barriers to be overcome by metal sector
enterprises differing in employment size are presented. The paper proves, e.g., that for all groups of
surveyed enterprises, the process innovations are the most important, while product innovations
are less important for small enterprises because this group of companies mostly manufactures very
simple basic metal products.

Keywords: process; product; metal industry; innovation

1. Introduction

Today’s market environment features a significant level of variability and the growing competition
forces contemporary market entities to continuously improve and to introduce innovative solutions.
Changes made in this field can be dictated by both internal and external factors [1–5]. From
the organization’s point of view, internal factors may result from a simple calculation of actions.
Instead, external factors can result from regulations applicable to specific business activities [6]
and environmental protection [7–10], level of competition, and the technology available on the
market [11,12], as well as from prevailing trends, including corporate social responsibility and
sustainable development [13]. It is necessary to emphasize that each factor resulting in the necessity for
change, meaning to some extent improvement in the given area of activity, affects individual economic
operators with a different force [11]. The market and legal limitations differ for each sector, because
they result from its specific nature. Because of that, a question arises: how do entities from a specific
sector adapt to changes of a closer and more remote environment? Even more, the path chosen by
these entities is an interesting issue—this results in another question: are the innovative activities of
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given sector entities heading in the same direction? In this paper, an attempt is made to study this
issue in the area of the metal industry because it is an important part of industrialized economies and
the metals’ life cycle is repeatable. There is a cognitive gap in the scientific literature in the field of the
metal industry [12]. It concerns the current results of the innovative activities of this industry sector.
In addition, the research results presented by national and international statistics are not complete in
terms of geographical regions, political division, and in the subject of the study. Therefore, in this study,
an attempt is made to update and supplement the current state of knowledge about the innovative
activities of metal sector enterprises in Poland. From the point of view of the research problem, it is
particularly important to determine the factors relevant to this industry that affect innovation activities
in a positive and negative way. The research methodology presented in the available statistics is the
same for industrial enterprises, regardless of the industry in which they operate [14–16]. Therefore, any
study that is aimed at supplementing or extending the existing research results of the metal processing
sector is justified and helpful from the point of view of decision makers operating in this area, both at
the national and global level.

The main objective of the paper is to investigate what factors influence the process of undertaking
innovative activity and what problems must be faced by managers of metal market companies in Poland
in this context. To this end, available domestic and international statistic reports for the sector are
analyzed, which are supplemented with results of a questionnaire survey of a group of 112 enterprises
producing metals and metal products. Scientific literature from the field of innovation [17–21] and
guidelines provided in the Oslo Manual [14] were used at the designing of the questionnaire. Despite
a sizeable group of surveyed enterprises, its share in the entire population is less than 0.25%. However,
the carried-out survey is an interesting material for further studies in the field of innovation in the
metal sector.

The metal industry may be divided into: The production of steel and non-ferrous metals, that
is, metallurgy, the distribution of steel and steel products, and metalworking. Metalworking may be
divided into four subsets: (1) metalworking related to small enterprises, (2) metal structures, (3) boilers,
metal containers and packaging, (4) metal products. The metal sector is strictly related to other fields of
industry, like construction, machinery, automotive, or household appliance industries [22]. Hence, one
cannot imagine economic growth without the metal industry, even more, it is frequently considered to
be of strategic importance [23]. Non-precious metals, mainly steel, are the most popular raw materials
used by the metal sector [24]. The steel production is dominated by the biggest economies of the world,
including China, the European Union, and Japan [23]. At the same time, the fact that operations of
metal industry enterprises have a negative environmental impact draws attention. Therefore, newer
and newer legal regulations have originated, aimed at reducing greenhouses gases (GHG) emissions,
heavy metals pollution, or amounts of discharged wastewater polluted mechanically, chemically, and
biologically. The European Union is leading in that respect, as it already in 2007 adopted under The 7th
Environment Action Program (EAP) new guidelines on environmental protection [25] and, three years
later, the Directive of the European Parliament and of the Council of 24 November 2010 (Industrial
Emissions Directive—IED) [26] imposed on manufacturing enterprises of the metal sector the necessity
to obtain so-called integrated permits for the introduction of pollutants to the environment. All these
changes cause necessity for metal sector enterprises to adapt to market requirements and thereby force
the introduction of innovation in the field of manufactured products and carried-out processes.
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2. Literature Review: Background—Innovative Activities

The scientific literature comprises very many papers, the titles of which contain innovation term.
For example, in the Science Direct database browser more than 521,000 results are displayed after
entering the term “innovation” [27]. Moreover, it is possible to notice a growing trend of papers
since 1996.

The term “innovation”, according to the management dictionary, originates from a Latin word
“innovatio”, that is, renewal, and is a series of actions resulting in the creation of new or improved
products, technological processes, or organizational systems [28]. Last century, Schumpeter indicated
the importance of innovation [29], defining it as the creation of fundamental or radical changes that
meant the transformation of new ideas and inventions into marketing products or processes [30,31].
P. Drucker considers innovation in a similar way—according to him, the innovation that is not applied
on the market remains only a concept, an unrealized idea [31,32]. Many years ago, Freeman was also
drawing attention to the importance of innovation [33], stating that the non-introduction of innovation
is equivalent to an organization’s death. Today, any successful, from an economic point of view,
implementation of a new idea is considered innovation [34].

For the needs of this paper, we assumed that any activity of an enterprise aimed at the introduction
of change (product, process, or other) contributing to the enterprise operation’s improvement inside
and outside and which is new to this enterprise, is an innovative activity.

Innovative activities may relate to many areas of the enterprise’s activity. The most commonly used
division is into four main categories: process, product, organizational, and marketing innovations [14].
It was noticed that the process of innovation development varies depending on the enterprise and its
size, as well as the sector in which this entity operates [3]. The introduction of innovations depends
on many factors, including strategic, operational, environmental, and social opportunities that work
positively [35], but also those that impede their introduction, such as long investment cycles or high
costs and potential loss of market share due to failures in the production process [36]. Especially in
heavy industries, such as metallurgy, technology innovations are considered to be the most costly,
risky, and time consuming [12]. Instead, referring to barriers, which are reported in the literature
in the field of carrying out innovative activity, they may be combined most often into four groups:
economic, related to the enterprise, legal, and other [17,18,37]. Progress in the digital transformation
and the growing interconnections of market entities made under the Industry 4.0 concept also have an
undeniable contribution to the development of innovation [35,38,39].

The scientific literature provides many reasons for innovation implementation [19,20,40,41], e.g.,
the willingness to develop a new product or cut costs, to increase the process effectiveness, or the
necessity of adapting to regulations. The level of an enterprise’s innovativeness, according to available
papers [37,42,43], is affected by such factors as cooperation with scientists and inventors, cooperation
with scientific centers, employees’ skills/involvement, enterprise reputation/image, manufacturing
technology used, organization and management in the enterprise, and international and interregional
cooperation links, that is, mostly broadly understood resources.

3. Metal Sector Description in Poland

In 2018, Polish enterprises of the metal sector produced more than 38,000,000 tons of various basic
metals [44] and this figure was 28% higher as compared with 2008. The value of the sold production
of the metals and metal product producing industry in 2018 exceeded 165,110,000,000 PLN (Polish
denomination: 1 euro = 4299 PLN) [45]. This is 12% of the entire industrial sold production for that
period [45]. Within 10 years, this figure went up by nearly 80% from 92,053,000,000 PLN in 2008.
The market of metals and metal product production in Poland is substantially fragmented. This is
proven by the number of economic operators, which in 2017 was 1289 entities producing metals and
39,512 entities manufacturing metal products [46], where the majority were small and medium-sized
enterprises (more than 96%) [46] working as subcontractors for various industrial sectors. The sector is
attractive to foreign investors, despite the fragmentation.



Sustainability 2019, 11, 6761 4 of 18

The metal sector comprises not only the production of non-precious metals, but also the production
of precious metals, including silver and copper. Poland is one of the world powers in silver production.
The most recent data made available by Statistics Poland (SP) refer to 2015—then, 1290 t of pure silver
were produced in Poland, which means that Poland’s share in the global production of this metal was
approx. 4.67% and a higher output was recorded only in seven states outside Europe [47]. The fact
that the global demand for silver is increasing is promising. Industry is the most important field
of this precious metal application. In 2017, almost a half of production was used in this economic
sector. However, it is necessary to notice the fact that the industry used less silver than in the previous
year [44]. Instead, the consumption in jewelry went up. Jewelers used nearly 7000 tons of silver. Silver
is also used in tableware. In 2015, the production of such silver products was 2000 tons [48]. In 2017
also, the investments in silver increased [44].

Poland is also among the biggest copper producers worldwide [49]. According to Statistics Poland
figures [47], in 2015 Poland ranked 19th among global producers of refined copper (574, 300tons),
where its share in the global copper production was approx. 2.5% and among the EU countries only
Germany produced more in that period. The share of copper sales value as against the total metals
sales value in Poland was more than 18% in 2018 [44].

According to domestic statistics [46], more than 40,000 enterprises were operating on the Polish
metal sector market in 2017. The private sector clearly dominated the public sector. The private sector
comprised more than 99% of all enterprises in the metal industry.

The metal sector employs a significant number of people working in the industry. According
to Statistics Poland figures, in 2017 this sector employed 335,800 persons [46], which gives a 12.78%
total of employment in manufacturing. Figure 1 presents the employment structure broken down into
enterprise sizes.

Figure 1. The employment in the metal sector in Poland in 2017. Source: Own study based on SP [46].

The metal sector, which belongs to the manufacturing industry, is an important element of the
foreign trade. Table 1 presents Poland’s trade in the field of the metal sector during the last 10 years.
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Table 1. Trade in the metal sector in the Polish economy.

Export of Basic
Metals and

Fabricated Metal
Product (ths.
US Dollars)

Share of Export
of Basic Metals

Share of Export
of Fabricated

Metal Products

Import of Basic
Metals and

Fabricated Metal
Product (ths.
US Dollars)

Share of Import
of Basic Metals

Share of Import
of Fabricated

Metal Products

2009 14,502,296 50.90% 47.49% 14,160,576 60.37% 39.63%
2010 17,489,614 56.76% 43.24% 17,975,508 63.69% 36.31%
2011 22,866,167 58.44% 41.56% 22,874,774 65.03% 34.97%
2012 22,075,578 58.16% 41.84% 19,835,799 65.16% 34.84%
2013 22,561,881 53.78% 46.22% 21,071,938 63,16% 36,84%
2014 22,921,096 52.03% 47.97% 22,378,250 62.98% 37.02%
2015 19,631,251 51.00% 49.00% 19,451,158 61.42% 38.58%
2016 18,977,970 47.27% 52.73% 19,623,560 59.84% 40.16%
2017 22,260,100 48.66% 51.34% 23,445,322 63.52% 36.48%
2018 26,231,642 46.22% 53.78% 29,105,660 64.32% 35.68%

Source: Own study based on the data from The Organisation for Economic Co-operation and Development
OECD [50]. ths: thousands.

The presented data shows that the last year witnessed very favorable trends for the analyzed
market. The levels before the economic crisis, which occurred in the global economy in 2008, were
exceeded, which for the Polish metal sector resulted in a slump in 2009. The fact is that the share of
metal product exports in this period grows and draws attention, while the advantage of basic metals is
visible in imports.

The level of demand for steel is generated by the following sectors: road and rail infrastructure,
the power sector, the construction industry, and the machinery industry [51]. The steel imports are a
contemporary problem of the sector. In 2018, the share of imports in the steel used in Poland was two
times higher than exports [50]. A part of steel was placed on the Polish market at dumping prices. Steel
producers from the European Union postulated during protests the protection of the EU market against
dumping from China, and also from Belarus. Also, the environmental aspect is an issue. Metallurgical
plants in Europe are most modern and most efficient in terms of energy, while products manufactured
in China are related to a high emission of carbon dioxide. Instead, Belarus adopted a strategy of giving
the steel scrap a status of strategic raw material with regulated low prices [52]. Also, privatization was
the issue that hit especially big metal sector enterprises in Poland after the economic reforms.

4. Materials and Methods

Statistics presented by domestic and global databases, i.e., Statistics Poland (SP), The Organisation
for Economic Co-operation and Development (OECD), and Eurostat, were used to carry out the
research part of this paper. The analysis of obtained data, presented in the context of the innovative
activities of Polish metal sector enterprises, was supplemented with our own studies carried out in the
form of a survey. The survey was conducted from May 2019 to July 2019. During the survey of factors
deciding about innovative activities in this sector, 112 questionnaires were collected from enterprises
differing in employment size and production type (metals and metal product production), and also in
other parameters (Table 2).

Table 2. Description of surveyed enterprises.

Level of Employment Profile of Business Period of Market
Operations Area of Business

10–49 64 Basic metals 8 Up to 5 years 3 Regional 21

50–249 30 Metal products
manufacturing 104 5–15 years 24 Domestic 68

250 and more 18 Manufacture of basic metals
and metal products 0 15 and more years 85 International 23

Source: Own study.
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There were selected 200 subjects for the study. The selection of the survey sample was intentional,
dictated by the willingness to gather as high as possible a number of properly filled questionnaires,
so that it would be possible to identify factors deciding about carrying out innovative activities in
the metal sector. Therefore, entities with registered offices in the area of Silesian Voivodeship, or in
the area of neighboring voivodeships, were chosen for the survey. In most cases, the survey was
conducted in person or by friends, which is the reason for the high percentage of completed surveys
obtained. Respondents of direct questionnaires included both staff members managing the surveyed
enterprises, due to their invaluable practical knowledge and in-depth knowledge of the company and
sector, as well as employees knowing the issues of the undertaken survey, because only such people
can provide a reliable answer. The processed survey was based on a questionnaire comprising closed
questions, some with a possibility of expanding or supplementing certain answers. The questionnaire
survey was partly related to a three-year period (2016–2018), because such a range of dates allowed us
to verify the innovative activity, which is usually carried out in the form of a project lasting from a
few to a dozen or so months. Moreover, the statistic reports used for the paper are also published in
three-year periods (2014–2016 and 2015–2017), according to guidelines presented in the Oslo Manual.
Therefore, the gathered data referring to the studied period of 2016–2018 may be a supplement to
available statistics and allow the checking of trends in the studied area.

5. Main Results

Reports of Statistics Poland provide various domestic statistics carried out in the field of innovative
activities of the metal sector. Some of them apply to entities employing 50 and more persons (Table 3),
while others comprise the group of enterprises employing 10 and more persons (Table 4). However,
they are connected by date ranges, for which statistics were prepared—these are three-year periods,
i.e., 2014–2016 and 2015–2017, because such periods allow time to introduce innovation. The data
presented in Table 3 show that in those two periods the share of innovative enterprises was higher in
the group of bigger enterprises and this applies both to entities producing basic metals and to entities
manufacturing metal products. The above specification was compared with the data made available in
reports, prepared also by Statistics Poland [35,36], in which the methodology developed by Eurostat
and OECD was used, presented in the Oslo Manual.

Table 3. Share of innovative enterprises with 50 and more employees in the periods of 2014–2016
and 2015–2017.

Specification

Enterprises that Introduced New or Significantly Improved
Products or Processes in % of Total Enterprises

Total
With the Following Number of Persons Employed

50–249 250 and more

2014–2016

Basic metals 48.4 44.8 59.2
Metal products manufacturing 35.9 33.2 53.4

2015–2017

Basic metals 45.3 37.7 64.7
Metal products manufacturing 37.0 33.7 57.6

Source: Own study based on SP [46,53].
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Table 4. Share of innovative enterprises with 10 and more employees in the period of 2014-2017.

Innovative Enterprises in the Period of 2014–2016 [%]

Basic metals 24.5
Metal products manufacturing 15.9

Innovative Enterprises in the Period of 2015–2017 [%]

Basic metals 21.6
Metal products manufacturing 18.7

Source: Own study based on SP [15,16].

These studies comprise enterprises with a number of employees of 10 and more (Table 4).
When comparing the figures presented in Tables 3 and 4, it is possible to notice that the share of

innovative enterprises is more than a half higher in both groups for the metal sector entities, comprising
only medium-sized and big enterprises. The general trend was maintained. The share of innovative
enterprises decreased in the period of 2015–2017 as against 2014–2016 in the metals production sector,
while this share went up in the metal products manufacturing sector. A particularly high increase in
the share of innovative enterprises for both sectors was recorded in the group of big enterprises.

Innovation-introducing enterprises may carry out their actions primarily in the field of products
and processes. For comparison purposes, indices of enterprises introducing a given type of innovation
in the group of big and medium-sized enterprises of the metal sector are also given here (Table 5), and
in the group of small, medium-sized and big entities (Table 6), taking into account innovative activities
also in the field of organization and marketing.

Table 5. Share of enterprises with 50 and more employees that introduced new or significantly improved
products or processes in the period of 2014–2016 and 2015–2017.

Specification

Enterprises That Introduced

New or Significantly
Improved Products

New or Significantly
Improved Processes

In % of Total Enterprises

2014–2016

Basic metals 33.3 42.2

Metal products manufacturing 23.9 31.0

2015–2017

Basic metals 35.4 40.3

Metal products manufacturing 23.9 32.0

Source: Own study based on SP [46,53].

When analyzing figures presented in Table 5, it is noticeable that in the group of medium-sized
and big enterprises in both metal sectors in the period 2014–2016, as well as in 2015–2017, there were
more enterprises introducing improved processes than products.

In the group of enterprises employing a minimum of 10 employees (Table 6), the share of innovative
enterprises—for the analyzed periods and product and process innovations—was more than a half
lower in the group of medium-sized and big enterprises (Table 5). In addition, in the metals production
sector, in the next period a decline in all innovation types was recorded.
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Table 6. Metal sector enterprises with more than nine employees that were innovative in the years
2014–2017 by innovation types.

Specification

Enterprises That Introduced New or Significantly Improved

Products Processes Products and
Processes

Organizational
Innovations

Marketing
Innovation

As the Share of Total Enterprises of a Given Economic Activity

2014–2016

Basic metals 17.2 20.4 24.5 11.8 7.3

Metal products
manufacturing 11.0 14.3 15.9 10.9 7.2

2015–2017

Basic metals 16.5 19.1 14.2 9.1 4.1

Metal products
manufacturing 11.7 15.8 8.8 8.5 7.0

Source: Own study based on SP [15,16].

To check the importance of specific innovation type introduction for enterprise development,
respondents were asked to mark in the questionnaire the answer yes or no. Results are presented in
Figure 2.

Figure 2. Innovation type and its importance for the development of metal sector enterprises.

The carried-out questionnaire survey shows (Figure 2) that a significant part of surveyed enterprises
considers that the introduction of new or substantially improved processes and products is an important
element contributing to their development. The smallest share of answers among small enterprises
was recorded for organizational changes. However, in the field of marketing changes, shares of
all enterprise group answers were relatively low, which is partly reflected in the data presented by
Statistics Poland (Table 7) about expenditures on innovative activities (despite the fact that the survey
comprised only medium-sized and big enterprises).
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Table 7. Expenditures on innovative activity [PLN million]. The data apply to enterprises in which the number of persons employed exceeds 49.
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2014 709.6 1215.6 1925.2 109.6 354.1 463.7 0.0 31.3 31.3 148.5 219.2 367.7 433.9 568.1 1002.0 2.3 12.1 14.4

2015 740.9 1568.6 2309.5 91.2 389.9 481.1 3.3 0.0 3.3 216.5 207.6 424.1 421.1 872.0 1293.1 2.0 18.0 20.0

2016 852.6 1449.4 2302.0 85.5 621.9 707.4 0.0 28.6 28.6 116.3 122.0 238.3 631.1 617.7 1248.8 0.0 23.8 23.8

2017 812.5 1494.5 2307.0 213.7 493.4 707.1 12.2 32.4 44.6 84.7 155.8 240.5 494.0 763.7 1257.7 2.7 16.4 19.1

Source: Own study based on SP [46,53–55].
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On the basis of the data presented in Table 7, it is possible to show that the expenditure on training
and marketing was really low. Even more, the metals production sector in the period of 2014–2017
incurred the highest innovation expenditure in 2016 and most of it was assigned to machinery, technical
equipment and tools, and means of transport—631,100,000 PLN. That was as much as 74% of the total
expenditure on innovation in this group of producers. Also, for the group of enterprises manufacturing
metal products, the innovation expenditures in the field of machinery, technical equipment and tools,
and means of transport in the studied period feature the highest shares, but they peaked in 2015. What
is interesting is that a very big part of expenditure (621.9) was recorded in the group of metal products
manufacturers in the field of research and development activity in 2016. In the period of 2014–2017,
the studied enterprises incurred the lowest expenditure on the purchase of knowledge from external
sources and software, and on staff training and marketing related to new or substantially improved
products. It is worth noticing that the metal sector in the period of 2014–2017 financed the innovation
almost entirely from its own sources (Table 8).

Table 8. Innovation financing sources in the years 2014–2017 in enterprises employing 50 and
more persons.

Specification
Financing Sources in %

Own From Abroad Bank Credits Others

2014
Basic metals 82.6 7.8 7.5 2.2

Metal products manufacturing 68.4 11.6 11.1 8.9

2015
Basic metals 83.7 6.5 4.9 4.9

Metal products manufacturing 72.9 5.7 10.1 11.2

2016
Basic metals 84.8 0.6 2.9 11.7

Metal products manufacturing 83.1 2.1 6.4 8.4

2017
Basic metals 85.7 4.4 6.5 3.4

Metal products manufacturing 67.4 5.4 10.7 16.5

Source: Own study based on SP [46,53–55].

The metals production section, apart from its own source of financing, acquired a part of its funds
from abroad, due to the foreign capital involvement in those entities. Bank loans and other sources of
innovation financing in most cases were on the level of a dozen or so percent, where a trend of the
increasing interest of this sector’s enterprises in other financing sources (the highest share for the entire
sector—of around 20.1%—was recorded in 2016) and a decreasing interest in loans were noticeable.
At the same time the share of metal-producing entities, which obtained public financial support for
innovation in the years 2014-2016, was 39%, and in the group of metal products manufacturers, this
share was 28% [15].

To determine the premises making the metal sector enterprises engage in innovative activity, such
a question was asked in the questionnaire. Obtained results are presented in Figure 3.

When analyzing reasons for innovation implementation in a questionnaire survey, it is possible to
notice that in the group of big enterprises, motifs related to product/process functioning improvement
prevail (72% of surveyed enterprises). It is also justified by a continuous increase in the offered products’
quality (83% answers). According to figures obtained from Statistics Poland, in the metal sector the
biggest number of new or improved products was introduced by enterprises employing more than 250
employees. Such a situation occurred in all sectors. In the case of medium-sized enterprises, according
to our own research, the reason most frequently indicated by enterprises was a willingness to cut the
cost (70%) and a productivity increase (60%), retaining a high quality of the offered products (67%).
The aspiration to increase profits is the main factor contributing to the fact that small enterprises are
willing to introduce actions of an innovative nature. As many as 70% of the surveyed 64 enterprises
indicated that factor.
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Figure 3. Reasons for innovation implementation in metal sector enterprises.

The next question comprised in the questionnaire was related to factors affecting decisions to
start innovative activity by metal sector enterprises. In accordance with results obtained from the
questionnaire survey, the factors with the greatest impact on innovative activity in big enterprises
are employee skills in the field of research and development work (Figure 4). Big enterprises more
frequently start cooperation with scientific centers and inventors because they are aware of those
centers’ role and knowledge in efforts to develop, design, and implement new solutions. These factors
are equally important in raising external funds to carry out innovative work, which translated into the
number of carried-out projects financed by such institutions as, say, The National Centre for Research
and Development (NCR&D). For example, the total number of projects carried out by this institution
in 2017 was 9342 and was 22.4% higher than in 2016, when the number of carried-out projects was
7632. Also, the share of enterprises as beneficiaries having funds acquired from the NCR&D increased
from 25.20% in 2015 to 43% in 2017. Funds acquired in this way are used to improve all areas of
enterprise activities. International cooperation links are a significant factor in this group of metal
sector enterprises classified as big (100% answers). In the studied case, all big entities belong to
some international corporation with an established position on the market, strong brand, and broad
manufacturing possibilities, which converted into the implementation of many solutions, both in the
field of product design and processing, as well as distributing the manufactured products.

Based on the obtained survey results, it should be stated that in medium-sized enterprises the
technical equipment is a factor that to a significant extent is responsible for the innovative activity (83%)
as well as the skills of employees (80%). The diffusion of the company’s own solutions and products on
the market is the factor that is also perceived by medium-sized enterprises (73%). For those enterprises,
marketing and sales are one of the key factors affecting the innovation of surveyed entities. Financial
resources were the factor that was most frequently indicated by small enterprises (91%). Such a high
index obtained in the surveyed area results from the fact that small enterprises most frequently (87%)
finance innovative solutions from their own funds [39].
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Figure 4. Factors having the biggest impact on innovative activity in surveyed enterprises.

In the context of the carried-out survey, the identification of basic barriers making the development
and implementation of actions innovative in nature difficult is an important aspect. Figure 5 presents
the results of the survey in this field.

Figure 5. Barriers to innovative activity implementation in surveyed enterprises.

In the analyzed case—with respect to surveyed entities—the areas causing barriers to the
introduction of innovative activities in small enterprises comprise difficulties in access to information
on technical solutions (100% of answers), which also has its grounds in the lack of access to specialists
and advisers. A high risk of failure in undertaking innovative activities is also an important element
with a high rate of answers (91% among small enterprises). That results from the lack of enterprises’
interest in cooperation with scientific centers or in the case where such an attempt is even made,
the obtained results of research may turn out to be too general to use them in production, which can
result in resistance to the introduction of further change. Problems in this area should be sought in
insufficient technical facilities, being the basis of developing and implementing actions of an innovative
nature (91%).
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In big and medium-sized enterprises, difficulties exist in the cooperation sector (70% of answers),
in particular in the access to information exchange between competitors, which is practically impossible
due to the protection of the company’s own patents. The lack of developed innovation culture was an
important factor that was very frequently indicated as a barrier, mainly by big (70% of answers) and
medium-sized (60% of answers) enterprises. Insufficient skills of employees (on any level), shortages
in labor, and mental barriers are most frequently mentioned among barriers related to the staff. The last
ones are related mainly to the change in hitherto thinking of the personnel and to the effects of a fear of
change, which may turn out to be more difficult than financial barriers. A shortage of skilled employees
with high competencies was also confirmed in surveys of Innovativeness of Polish Enterprises, in
which 41% of respondents [56] considered this factor to be crucial in innovation implementation
and improvement.

6. Discussion

The presented results show that the factors that positively influence the innovative activity of metal
sector enterprises among large enterprises are: cooperation with scientific centers, skills/involvement
of employees, and international cooperation links. By contrast, small and medium-sized enterprises
rather point to the financial resources of the enterprise and technical equipment. Similarly, Wugan
Cai and Guangpei Li [11] prove that factors such as the technological possibilities and organizational
skills of the environment contribute to the development of innovation. Thus, we support the statement
that strategic and operational, as well as environmental and social, opportunities are positive factors
driving the implementation of innovation [35]. At the same time, the results presented in this study
are more detailed because they not only specify these factors in the context of the metal production
sector, but also contain a breakdown by enterprise size.

With regard to innovative activity barriers, Wesseling et al. [36] depict, among others, factors such
as: long investment cycles that give little opportunity to change technologies, high costs, and potential
loss of market share due to breakdowns in the production process, which in their opinion increases
the perception of innovation risk. These results are partly confirmed in our study—more than 90% of
small enterprises in the surveyed sector indicate such barriers as a high risk of failure and insufficient
technical facilities.

Economic barriers in innovation implementation are mainly problems of innovation financing
and the need for big financial expenditures on research and development activities. As Table 8 shows,
innovation is financed mainly from the company’s own sources, which is a big problem for small
enterprises of the metal sector. A poor financial standing or the lack of possibility to find investors
are the next economic factors that can be classified as innovation barriers. However, frequently,
economic barriers are not only on the enterprise’s side, but also on the state side, which does not create
possibilities for them to overcome those internal barriers, e.g., through subsidies, co-financing, or
loans at favorable interest rates. Those related to demand and competition on the market can also
be considered economic barriers. They include primarily the organization’s concern that innovative
products will not find buyers, or that those innovation costs will be overestimated [57] as well as a fear
of strong competition on the market [58].

Instead, legal barriers may include all regulations and legislation in force in a given country that
in any way limit the possibility to implement innovation by enterprises. Usually, this is related to high
costs, which an enterprise must incur to adapt to the governmental and EU regulations (at present, this
is most often related to regulations applicable to environmental protection) [59]. While other barriers
include all those factors that cannot be assigned to the previous three groups, e.g., the lack of scientific
units interest in cooperation with enterprises or in the case where an attempt to cooperate was made,
the obtained results might turn out too general to be applied in the production, can be included here.
Indeed, difficulties in access to information on technical novelties and difficult access to specialists are
the most frequently indicated barriers among small enterprises (Figure 5).
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7. Conclusions

The contemporary market sets more and more specialized requirements for enterprises, forcing
greater competitiveness. Metal sector enterprises pursuing their own development and carrying out
business are forced to look for and create innovative solutions in various areas of the business. This
is confirmed by surveys, showing that the introduction of new or significantly improved processes,
products, and organizational and marketing solutions is significant for many of the surveyed metal
sector entities (Figure 2). Obviously, the process (a high share of answers in all employment size
groups) and product (although a low share of answers in the group of small enterprises was recorded
here, which may be explained by the fact that entities of this group manufacture mostly very simple
and basic metal products) innovations are most important to respondents. In addition, the capability
to create innovative solutions proves that the enterprise situation and its development possibilities
are in a permanently changing environment. The presented statistics confirm that in the metal sector,
the largest number of innovations was introduced by big and medium-sized enterprises (Table 3).

Based on a review of scientific as well as sectoral literature referring to the metal sector, nine
reasons for implementing innovation were distinguished (Figure 3), of which the most frequently
indicated by the surveyed entities were those related to the product and its quality improvement, and
also to the economics of the operations (cutting costs, increasing profits). The presented studies confirm
that just insufficient technical facilities are a barrier to innovative activity, which was indicated by 91%
of small entities (Figure 5), and possession of appropriate financial resources is the most frequently
indicated factor affecting the initiation of innovative activity in the group of small enterprises (Figure 4).
Instead, intangible resources consist primarily of managerial and engineering skills, comprising skills
of individuals and of groups, as well as their organization. It is also necessary to draw attention here
to the group of small enterprises of the studied sector, for which access to information on technical
novelties is a major issue (Figure 5).

Barriers related to enterprises include primarily problems with employees, an insufficient level
of technology and engineering, or the organization’s conviction of the lack of need to introduce new
innovations due to those introduced previously. Insufficient skills of employees (Figure 5), shortages in
labor, and mental barriers are most frequently mentioned among barriers related to the staff. The last
ones are related mainly to the change in hitherto thinking of the personnel and to the effects of a fear of
change, which may turn out to be more difficult than financial barriers [21].

In the presented study, there was made an attempt to specify factors that have a positive and
negative impact on the innovative activity of metal production companies in Poland. Although the
study had a regional constraint, a certain trend in this sector was presented, which could be revised
in the future as a part of a wider study. Moreover, there are few studies in the available scientific
literature on this economic sector in this field. Most often these are studies based on companies
operating on Asian markets [5,6,11,60,61], which makes comparison difficult because the European
metal production sector has one of the most stringent legal regulation systems, e.g., in the field of
environmental protection, while Asian markets do not have such restrictions.
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