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Abstract: In conditions of increased competition, development of biotechnology and the ever growing demands of
the consumers, innovations are becoming an important factor of competitiveness in the food industry. The aim of
the conducted research was to evaluate the barriers of innovativeness in the food industry based on chosen
European Union countries during 2014-2016. Based on research of CIS-2016 carried out in accordance with the
Oslo methodology developed by OECD, the barriers of innovativeness within the food industry enterprises which
were active and non-active were analyzed. As for the evaluation of the analyzed factors within the countries of the
EU, descriptive statistics and Ward’s method, which is an agglomeration form of grouping method, were used.
From the conducted research, it followed, that the representations of innovative active enterprises more often
reported on the barriers which were impeding the introduction of innovations. The most common which were
reported included big competition, lack of internal funding and high costs. Representatives of inactive innovative
enterprises were reporting low demand on the market, lack of internal funding and high costs.
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Streszczenie: W warunkach wzrostu konkurencji, rozwoju biotechnologii i coraz wigkszych wymagan
konsumentéw innowacje stajg si¢ waznym czynnikiem konkurencyjnosci w przemysle spozywczym. Celem
przeprowadzonych badan byla ocena barier innowacyjnosci przemystu spozywczego na przyktadzie wybranych
krajow Unii Europejskiej w latach 2014-2016. Na podstawie badan CIS-2016 opartych na metodologii Oslo
opracowanej przez OECD przeanalizowano postrzeganie barier innowacyjnosci w przedsiebiorstwach przemystu
spozywczego aktywnych i nieaktywnych innowacyjnie. Do oceny znaczenia analizowanych czynnikéw
w poszczegolnych krajach czionkowskich UE wykorzystano statystyki opisowe oraz metode Warda nalezgcg do
aglomeracyjnych metod grupowania. Z badan wynika, ze reprezentanci przedsigbiorstw aktywnych innowacyjnie
czesciej zgtaszali wystepowanie czynnikdw utrudniajgcych wdrazanie nowosci. Do najczesciej wskazywanych
przez nich wysoce istotnych barier innowacji nalezaty: wysoka konkurencja, brak wewnetrznego finansowania
i wysokie koszty. Reprezentanci przedsiebiorstw nieaktywnych innowacyjnie powszechnie wskazywali natomiast:
niski popyt na rynku, brak wewnetrznego finansowania i wysokie koszty.

Stowa kluczowe: przemyst spozywczy, innowacje, bariery, metoda Warda, Unia Europejska

Introduction

Innovativeness is one of the key factors of the
competitiveness of enterprises and branches
(Lewandowska, 2014; Toth, Ferto, 2017). Important
branches of the economy in the EU in economic and
social terms is the food industry. It consists of around
264 thousand enterprises in which there are about
4,3 million people employed which is 14% of all
employed people in the food industry sector. The
yearly value of production sold is about 914 billion euro
(Eurostat, 2019). It also participates in the fulfiment

process of basic human needs and ensures food
security (Gardijan, Lukag, 2018, Wilson, 2018).

The food industry, according to the classification
proposed by OECD was included in the sectors of
low technology (Hatzichronoglou, 1997). It means
that the level of innovativeness of enterprises
producing food may be lower than in other branches
of the industrial process. However, Fortuin, Omta
(2009, p. 839) highlight that globalization, the need to
ensure food safety, nutritional quality and consumer
demand for convenience, diversity, quality and new
opportunities created by the biotechnology revolution
have led to the fact that the industry has become

(ONOICHIPS
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more focused on creating products that meet the
requirements of consumers. In the creation of food
products adjusted to the needs of the clients,
innovations play a crucial part. They may be
a peculiar lever to meet consumer-citizen’s needs
(Mancini et al., 2015). Due to this fact it is relevant to
define the real conditions of the introduction of new
solutions by food producers.

In literature of the subject there are many factors
which are shaping the innovative actions of
enterprises. They are mostly divided into internal and
external factors. Among the internal factors there are:
economical factors (the level of economic
development of the country, realization of innovative
policy, funding of innovations, science, research and
growth), socio-cultural factors (use, dissemination
and development of innovation over time), legal
factors (enabling the innovative growth of enterprises
connected with conduction of research-development
actions and financial support of innovations) and
technological factors (development of techniques
and technologies) (Dolifska, 2010). Attention is also
paid to the competition on the market, upward/
downward trend on the market, branch synergy and
others (Szopik-Depczyhska, 2009). As for the
internal factors there are such elements as: personal
expenditure on R+D works, expenditure on
innovations, the number and qualifications of the
staff, motivational system, abilities and research
experience, laboratories and their equipment,
production and marketing factors, effectiveness of
information systems, elements of communications
and motivation in enterprises, innovations strategy
development, relations with partners and
organizational culture (Kolarz, 2006; Dolirniska 2010;
Strychalska-Rudzewicz, 2012).

Empirical identification of factors which are
restricting the innovativeness may help in conducting
the broadly understood, purposeful and effective
activity  supporting  the  functioning and
competitiveness of subjects which are producing
food articles and the development of the food market
in the EU. Rudawska (2017) also highlights that
systematic verifications of barriers presented in
literature is necessary, because the external
surroundings and organizational context are in so
much change that this may introduce new barriers
and some of the old may be vanishing, while others

! The arithmetic mean is the most common measure of locations
and indicates the average (typical) level of a variable. Lower
quartile (first) is the value of the unit which divides the community
in such a way, that 25% of the units have not higher values and
75% not less. Median is the value of unit located in the community
in a way that divides the community into two equal parts. Upper
quartile (third) is a value of unit which divides the community in a
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may be still felt. In this context, the aim of the
research was to evaluate the innovativeness barriers
of the food industry based on chosen European
Union countries during 2014-2016.

Materials and methods

The international methodology of defining,
classification and measurement of innovations
developed by the Organization for Economic
Co-operation and Development (OECD) contained
in the Oslo Manual Guidelines for collection and
interpreting innovation data was used in this study.
According to the definition proposed by OECD
innovation is: “the implementation of a new or
significantly improved product (good or service),
or process, a new marketing method, or a new
organisational method in business practices,
workplace organisation or external relations” (Oslo
Manual 2005, p. 46). Source of the data on barriers
of innovations implementation was the international
programme Community Innovation Survey (CIS)
initiated in the beginning of the 90s of XX century by
the European Commission, whose results are
regularly published in Eurostat.

Methodology contained within them is based
on the Oslo Guidelines. In elaboration the most
actual data from CIS-2016 covering its scope and
range of innovativeness of enterprises during 2014-
-2016, were used. Adopted for analysis, the
EU countries were implemented for which there was
statistical data about the barriers of innovativeness
within the food industry sector. In accordance with
OECD recommendations (Oslo Manual 2005), both
factors hampering the conduct of innovative activity
in innovation-active enterprises and barriers to
innovation in innovation-inactive enterprises were
analyzed. Evaluation of the importance of analyzed
factors and barriers was carried out using
comparative method of answers within the chosen
countries of the EU which were: arithmetic mean,
coefficient of variation as well as the median (Me),
lower (Q1) and upper quartile (Q3) of distribution of
indicators which are presented in the box plots?.

Next, on the basis of Ward’s method the
analyzed countries were grouped by the similarities
of evaluation of chosen factors hindering and
innovativeness barriers. This method belongs to

way that 75% units have values not greater than it and 25% not
less. The coefficient of variation determines how much the group of
observation is varied with respect to a certain feature. It was

calculated according to the formula: V; = ;—’ where: ;- standard
j

deviation of the characteristics j, x;- arithmetic mean of the
characteristics j (Stanisz, 2006).
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a group of hierarchical agglomeration methods of
cluster analysis. Its essence depends on extraction
from the set of objects (EU countries), homogenous
subsets to be as similar as possible in the range of a
group, and objects belonging to different classes
were as different as possible. Using the Ward
method at the beginning it is assumed that each
object (country) is a separate group. Then step by
step the most similar objects are gradually joined into
subgroups. As a measurement of distance between
the examined objects the Euclidean distance was
accepted, which shows the real geometric distance
in multidimensional space (Suchecki, Lewandowska-
-Gwarda, 2010):

m Y,
dij = [Zk:1(zik - ij)z]

where: d;; - distance between two considered objects,
Zix, Zjx, - Values of normalized variable for objects i and j.

The groups of objects in accordance to Ward’s
method were connected in a way to minimize the sum
of squares of deviation of those two groups from the
middle of heaviness of the new group, which emerged
from their connection (Panek, Zwierzchowski, 2013).
The merger process was continued until all countries
formed one group. The grouping was graphically

presented using a hierarchical tree called the
dendrogram. Based on it, the number of clusters was
selected. The statistical programme STATISTICA was
used for the calculations.

Results and discussion

The process of the creation of innovations is usually
complex. Thus, many factors on various stages of
implementation of new solutions may impede the
conduction of innovative activity. Not all of them affect
entrepreneurs with the same intensity and frequency.

Results of the research point out that among
enterprises of the food industry in various countries
of the EU which were innovative active during 2014-
-2016, the most indicated factor which was highly
impeding the activity of innovative activity was high
competition (Table 1). According to the Schumpeter
theory, a higher level of competitiveness leads to the
reduction of innovations (Soriano et al., 2018).
According to Aghion et al. (2005) relations between
competition and innovations have an inverted-U
shape. Michalski (2014) highlights that strong
competition causes the lowering of profits and gives
less liberty of conducting the activity.

Table 1. Factors highly hampering innovative activity in innovation-active enterprise in the food industry

in selected EU member states in 2014-2016 (%)

Lack of external Lacl_<_of .Difficu.lti.es )
ooy mecelredt  Hgh ATl LSkl novanng uesan g
finance Oggﬂi‘:;l)te costs withir_l partners grants or demand competition
enterprise subsidies

Bulgaria 22,3 13,0 30,0 17,2 10,6 28,4 15,6 255
Germany 15,4 14,9 25,2 17,6 10,7 16,8 8,9 15,3
Estonia 26,5 13,3 27,4 15 35 12,4 12,4 24,8
Greece 40,5 336 336 22,2 9,3 415 26,7 325
Croatia 55,8 374 49,6 30,2 313 52,7 28,7 351
Italy 26,3 16,1 97 21,0 10,0 12,9 30,1 30,8
Cyprus 453 36,5 478 28,1 14,7 36,0 22,8 59,0
Latvia 36,0 17,5 3838 7.1 12,0 27,0 28,8 36,0
Hungary 32,3 18,8 321 30,3 48 26,1 14,3 221
Malta 15,8 0,0 31,6 211 0,0 53 26,3 421
Austria 17,1 94 22,6 23,7 6,6 20,8 15,6 19,6
Poland 15,7 10,5 24,6 8,9 52 18,3 17,4 16,5
Portugal 27,3 18,3 31,0 19,5 11,3 28,0 16,6 38,7
Slovenia 52,7 22,9 352 25,3 12,8 38,2 31,3 46,4
Slovakia 44,8 10,3 241 21,4 11,0 241 18,6 352
arithmeticmean 31,6 18,2 30,9 20,6 10,3 259 20,9 32,0
coefficient 434 58,1 321 331 68,7 481 34,6 37,2

of variation (%)

Source: authors’ calculations based on Eurostat, Community Innovation Survey (10.07.2019r.)
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This was most often indicated by respondents
from Cyprus — 59,0%, Slovenia - 46,6%, Malta —
42,1%, Portugal — 38,7% and Latvia — 36,0%. On
Cyprus, Malta, in Portugal and Italy high competition
was the first factor from the group of the ones which
are impeding the innovative activities. In the research
carried out by Cetera (2010) entrepreneurs indicated
the following forms of financial support for innovation
activities: reducing interest rates on loans, shortening
the period of depreciation of fixed assets, introducing
tax reliefs and subsidies, facilitating access to credit
guarantees and procedures for applying for funds for
the development of innovation, subsidies for
promotional, innovative goals and R&D activity.

A highly significant obstacle in conducting the
innovative activity was lack of internal finance. A high
value of arithmetic mean, median and third quatrtile of
response points to it (Figure 1). Such an obstacle in
highest degree was felt by enterprises of the food
industry from Croatia — 55,8%, Slovenia — 52,7%,
Cyprus — 45,3%, Slovakia — 44,8% and Greece —
40,5%. In countries such as Croatia, Slovenia,
Romania, Slovakia as well with France and Hungary,
this was the mostly indicated factors form of all the
analyzed.

To the group of the most important barriers in
realization of innovative goals among surveyed
enterprises which were innovative active of the food
industry, should also be included the high costs of
such activity. Jasinski (2006) indicates that the high
cost of innovative activity results from the
expenditure on implementation and the high
purchase price of modern scientific and technical
solutions. It is worth to mention also that the relative
low coefficient of variability (on the level of 32,1%)
and short interquartile range indicate compliance of
respondents in the evaluation of the meaning of this
factor in various countries of EU (Figure 1). Relatively
the highest costs were indicated by those surveyed
from Croatia — 49,6%, Cyprus — 47,8%, Latvia —
38,8%, Slovenia — 35,2% and Greece — 33,6%.
It was the main factor hindering the innovative activity
within 5 from the 15 surveyed countries which are:
Bulgaria, Germany, Estonia, Latvia and Poland.

The important impediment which accompanied
the whole process of creation of innovative solutions
in the food industry of analyzed countries was the
difficulty in gaining public grants or subsidies.
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At the greatest extend the representants of
enterprises of food industry from Croatia — 52,7%,
Greece — 41,5%, Slovenia — 38,2%, Cyprus — 36%
and Bulgaria 28,4%. In Greece this was the most
indicated factor of all analyzed. Haffer and Haffer
(2008) emphasize that greater access to external
financing depends on appropriate formal facilities.
Therefore, it is necessary to simplify the procedures
for obtaining funding for an innovative purpose.

Of less importance in the realization of
innovative activity was the uncertain market demand.
A low coefficient of variation (on level 34,6%) and a
low range point out the relative compatibility of
respondents in the evaluation of this factor in various
countries of the EU. Most commonly, the uncertain
demand of the market was pointed out by
respondents from Slovenia and Italy, respectively
31,3% and 30,1% of those surveyed. In none of the
analyzed countries was it the most important factor
hampering the innovative activity in the food industry.

Implementation of innovations relates to
running a research-development activity which
requires high qualifications and competence of
workers (Smit et al. 2015; Brown, Roper 2017).
In most of the surveyed enterprises of the food
industry it was not an important barrier. However,
respondents relatively agreed as to the evaluation of
this factor. It points out the low coefficient of variation
(on the level 33,1%). The highest percentage of
enterprises of the food industry which were shown
that the lack of enough qualifications of workers was
an impediment in the introduction of innovations was
noted in Hungary — 30,3%, Croatia — 30,2% and
Cyprus — 28,1%.

Respondents relatively rarely pointed out the
lack of possibility of external funding of innovative
projects (credit or private capital). In none of
analyzed countries was it the main factor impeding
the innovative activities in the food industry. Most
frequently respondents indicated a lack of external
funding from the following countries: Croatia —
37,4%, Cyprus — 36,5% and Greece — 33,6%. The
least indicated factor which was hindering the
innovative activity was the lack of partnership for
cooperation. A relatively high percentage of
enterprises indicating this factor was only in Croatia
—31,33%. In the remaining of the analyzed countries
it was not higher than 15%.
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Figure 1. Box-plot figure for factors highly hampering innovation activity in innovation-active enterprises
in the food industry in selected EU member states in the years 2014-2016 (%)
Source: authors’ calculations based on Eurostat, Community Innovation Survey (10.07.2019r.)

Afterwards the chosen countries were grouped
together because of the similarities of indications of
factors which are highly impeding the innovative
activity in innovative enterprises in the food industry
in EU countries during 2014-2016. The effect of such
a grouping was the creation of a hierarchical tree
called dendrogram (Figure 2). Based on the analysis
of the dendrogram three internal groups were
identified in terms of evaluation of chosen barriers.
The first cluster included: Bulgaria, Portugal,
Hungary, Latvia and Slovakia. These were the
countries with an average percentage of enterprises
which perceived analyzed factors as the strong ones,
impeding the innovative activity (Table 2). The
following were recognized as the most important:
lack of internal funding, high competition and high
costs. The second group consists of Germany,
Austria, Poland, Estonia, Italy and Malta. Countries
of this concentration stood out on the low level
among the other analyzed countries with a
percentage of innovative enterprises of the food
industry which evaluated chosen factors as highly
important.

The biggest group of respondents of countries
from this group (apart from Italy) recognized that high
costs are important barriers. It is worth to mention
that CIS-2016 research proved that Estonia, Italy and
Germany were among countries which had biggest
innovativeness of the food industry. More than a half
of entities producing food within these countries
(from 52,9% to 57,3%) introduced during 2014-2016
innovations. Third class consisted of: Greece,
Slovenia, Cyprus and Croatia. Countries of this
focusing had a relatively big group of respondents (in
comparison to the average) which perceived
evaluated barriers as highly important in conducting
innovative action. The most important barrier in
countries of such class was lack of internal finance.
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Figure 2. Typology of selected EU member states by factors highly hampering innovative activity

in innovation-active enterprises in the food industry in 2012-2014

Source: authors’ calculations based on Eurostat, Community Innovation Survey (10.07.2019)

Table 2. Typological classes of selected EU member states by factors highly hampering innovative activity

in innovation-active enterprises in the food industry in 2012-2014

Average level (%)

c s 2
— — 5 = Q () D c
& E:3 BE B gc88 = 8
S - 5o 333 2 £3% 5¢ 238 Ez 3
o Countries in group EE X558 § 295 8¢ L53 cC8 o3
G 5% £9¢ o S9%5 TE 3E5 FE §
E O0® © OFE O8 Lco g0 o
S X c.=2 c xg0 BT ETL ao©° -
Q @©'= Q © C &)
© 8 c S S £ X 88 ¢ =g
= - o c_% s_’ >
| Bulgaria, Portugal, Hungary, Latvia, Slovakia 32,5 156 31,2 19,1 9,9 26,7 188 315
Il Germany, Austria, Poland, Estonia, Italy, Malta 19,5 10,7 235 17,9 6,0 14,4 185 249

Il Greece, Slovenia, Cyprus, Croatia 48,6

326 416 26,5 17,0 421 274 433

Altogether 31,6

18,2 30,9 20,6 10,3 259 209 320

Source: authors’ calculations based on Eurostat, Community Innovation Survey (10.07.2019)

In another stage of research, barriers of
innovative activity identified by representants of the
food industry that did not carry out innovative activity
in 2014-2016 were analyzed. The most important
was the low demand on the market (Table 3). The
highest median, arithmetic mean and high quartile
(third) of distribution of responses within EU countries
are pointing out this phenomenon (Figure 3). The
biggest percentage of notification was noted in
Cyprus and in Germany, accordingly 42,9% and
36,8% and then in Greece, Croatia and Slovakia
(from 18,5% to 20,1%). It was also the most
commonly indicated barrier within 7 from 15
analyzed countries which are: Bulgaria, Germany,
Greece, Croatia, Cyprus, Hungary and Austria.
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The most often indicated highly important
barriers preventing the introduction of something
new in the food industry were also the financial
barriers such as: lack of internal finance and high
costs. Lack of internal finance is the obstacle
indicated mostly by enterprises of the food industry in
Slovakia — 24,3%, and next in Greece — 18,3%,
Germany — 17,3%, ltaly — 14,4% and in Portugal —
13,4% and high costs by enterprises in Germany and
Slovakia — 18,5%. It is worth mentioning that in
Slovakia and Portugal, lack of internal finance was
the most important among all analyzed barriers in
conducting innovative activity.
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Table 3. Highly significant barriers to innovative activity in non-innovative enterprises in the food industry

in selected EU member states in 2014-2016 (%)
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Bulgaria 9 6,0 11,2 8,9 3,6 8,2 6,1 116 75 39 83 50
Germany 17,3 91 18,5 8,8 6,0 7.4 82 368 193 7,7 40 138
Estonia 5,6 9,7 9,7 9,7 2,8 13,9 42 153 194 42 111 111
Greece 18,3 153 113 2,3 4,7 15,3 74 194 54 43 86 85
Croatia 8,9 8,6 8,9 2,2 8,2 4.8 44 201 47 39 110 86
Italy 144 110 100 20,6 10,3 9,8 132 128 192 29 24 114
Cyprus 9,9 8,9 8,9 49 1,0 7.9 30 429 89 268 115 235
Latvia 10,5 4,6 5,6 0,7 0,7 35 23 138 6,2 29 42 07
Hungary 10,8 6,0 104 10,6 3,7 8,8 42 176 65 25 70 69
Malta 6,9 6,9 10,3 34 34 6,9 34 103 34 00 00 34
Austria 4,1 2,6 29 7.3 29 49 4,3 84 49 - - -
Poland 91 6,4 10,0 6,4 43 7,6 6,1 69 8,0 43 77 57
Portugal 134 12,7 9,6 4,6 53 7,7 63 112 87 2,2 - 9,2
Slovenia 10,0 4,2 8,8 10,2 4,3 8,5 59 102 71 29 29 59
Slovakia 243 12,7 185 8,5 39 18,9 11,2 185 139 39 120 10,0
arithmetic mean 11,6 8,3 10,3 7,3 4,3 8,9 60 171 95 52 70 88
coefficient of variation (%) 455 42,8 385 66,9 56,8 46,3 50,1 59,5 58,7 1246 56,5 61,6
Source: authors’ calculations based on Eurostat, Community Innovation Survey (10.07.2019)

Subsequently, respondents of CIS-2016 survey implementation of past novelties. It was also

pointed the market aspect of introduction to
innovations connected with high competition. Almost
every fifth representative of non-innovative
enterprises of the food industry in Estonia, Germany
and Italy considered it a highly important barrier of
introducing the innovations. In Estonia it was also the
most important factor inhibiting innovative activity.

Results of the conducted research indicates
that one barrier in introducing the innovations among
non-innovative enterprises was the difficulty in
gaining public grants and subsidies. It was felt mostly
by representatives from the food industry in Slovakia
— 18,9%, Greece — 15,3% and Estonia — 13,9%. In
other countries the percentage of answers pointed to
the difficulty in gaining public grants or subsidies as
highly relevant was not bigger than 10%.

According to the respondents, factors causing
abandonment of innovation introduction is also the

indicated among others, on Cyprus, where 23,5% of
the surveyed indicated that previous innovations are
a highly important barrier for introduction of new
ones. In Germany, Italy and Slovakia the percentage
of indications on the level from 10% to 13,8% and in
other countries from 0,7% to 9,2%.
In further positions they came in the order: lack
of internal finance, lack of qualified workers, lack of
good ideas, uncertain market demand, little market
competition and lack of collaboration partners. These
were barriers of low importance in the creation of
innovations in the opinion of representatives of non-
innovative food industry enterprises. It is proven by
arithmetic means of enterprise percentage which
evaluated these factors as highly valued, emerging
at a level of 4,3% to 8,3%, as well with the median
from 3,9% to 8,6% and third quartile from 4,3% to
11%.
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Figure 3. Box-plot figure of highly significant barriers to innovative activity in non-innovative enterprises
in the food industry in selected EU member states in 2014-2016 (%)
Source: authors’ calculations based on Eurostat, Community Innovation Survey (10.07.2019)

Then, using the Ward’ method, the analyzed EU
member states were grouped due to the similarity of
indications of barriers to innovative activity in the food
industry inactive in innovation. Based on created
dendrogram there were 3 groups of countries
separated (Figure 4). To the most numerous first-
class, the following countries were classified:
Bulgaria, Poland, Slovenia, Hungary, Croatia, Latvia
and Malta (Table 4). These countries were
characterized by a relative low percentage
(compared to other groups) of enterprises which
perceived analyzed factors as highly important
barriers to innovativeness (apart from low demand,
low competition and previous innovations).
Conducted grouping also showed the similarities for
compliance of perceiving the innovative barriers in
non-innovative enterprises of the food industry
between Estonia, Italy, Greece and Slovakia which
created the second group. These were the countries
which were characterized by a higher comparison
then the average percentage of respondents, who
evaluated chosen barriers as highly important in
creation of innovations. In the third group, were
Germany and Cyprus. These countries stood out
mostly with the large group of enterprises in which it
was considered that low demand on the market is a
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highly important barrier of innovativeness. The
percentage of subjects which were paying attention
to this was accordingly 36,8% and 42,9% while in the
rest of the analyzed countries it was an average
value of 17,1%. Germany and Cyprus stood out also
with a relatively regular indicator of little competition
on the market and previous innovations as a barrier
to the introduction of other novelties.

It is also worth paying attention to the issue of
perception of innovation barriers by innovative and
non-innovative enterprises. It is usually adopted
that innovative barriers should be more important
for the non-innovative enterprises. However, in the
conducted analyzes, it turned out that barriers were
more often indicated by the enterprises which were
innovative active. As pointed out by Lewandowska
(2014) such relations were also observed in other
studies, for example those by Baldwin, Lin (2002)
among the representative sample of Canadian
production entrepreneurs and research by Mohnen
and Rosa (2000) conducted within service
entrepreneurs. Some of the research shows that
perception of the importance of innovative barriers,
has a significant impact on the ownership of
company capital (foreign/external) (lammarino et al.
2009, za: Lewandowska, 2014).
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Figure 4. Typology of selected EU Member States according to innovation barriers in non-innovative enterprises

in the food industry in 2012-2014

Source: authors’ calculations based on Eurostat, Community Innovation Survey (10.07.2019)

Table 4. Typological classes of selected EU Member States by innovation barriers in non-innovative enterprises

in the food industry in 2012-2014

Average level (%)
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Bulgaria, Poland,
| Slovenia, Hungary, 94 61 93 61 4,0 6,9 46 129 62 29 59 52
Croatia, Latvia, Malta
I Estonia, ltaly, Greece, 13, 197 103 88 50 118 7.8 143 119 35 85 100
Slovakia
1} Germany, Cyprus 136 9,0 13,7 6,9 35 7,7 56 399 141 173 7,8 187
Altogether 116 83 103 7,3 4,3 8,9 60 171 95 52 70 88

Source: authors’ calculations based on Eurostat, Community Innovation Survey (10.07.2019)

Conclusions

In conditions of the modern market, the important
factor of competitiveness of business entities
is innovativeness.  Increasing intra-industry
competition, as well as gradual saturation of the food
market and increasing consumer expectations mean
that originality and the ability to stand out are
becoming increasingly important in the food industry.
However, entities which are going to implement
some new solutions, often face some barriers.

Conducted analyzes show that:

— the main factors hampering the innovative
activity in innovation-active enterprises of the
food industry were: high competition and
financial factors, including the lack of internal
financing and high costs. The following were
listed: difficulty in obtaining grants or subsidies
and uncertain market demand;

— among the analyzed EU countries, innovation
barriers were most often indicated by
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innovation-active food industry companies

located in Greece, Slovenia, Cyprus and Croatia;

— there are differences in the perception of
innovation barriers among innovation-active
and non-innovative enterprises. In enterprises
in which no innovation activity was conducted,
the analyzed factors were less frequently
assessed as highly significant innovation
barriers;

— non-innovative enterprises most often indicated
low market demand, lack of internal financing
and high cost and then high competition;

— a relatively high percentage of non-innovative
enterprises in the food industry, in which the
analyzed factors were assessed as highly
significant, was noted in Bulgaria, Poland,
Slovenia, Hungary, Croatia, Latvia and Malta.
Particular attention was paid to low demand, as
well as low competition and previous
innovations in Germany and Cyprus.

It needs to be highlighted that the problematics
of identification and evaluation of innovativeness
barriers of the food industry in the EU needs further
monitoring. It would also be reasonable to conduct
an in-depth qualitative research which may indicate
the directions and means of overcoming the
obstacles of innovation implementation in the food
industry, and therefore improve its innovative and
competitive potential.
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