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Theories of the regional development show that the intellectual capital is an important factor of the
regions competitiveness. The main aim of the article is an evaluation of variation of factors determin-
ing the intellectual capital level of Polish regions. The paper has been shown that there is a statisti-
cally significant relation between the level of economic development of Polish regions, and factors
determining the value of intellectual capital.
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Introduction

Knowledge, as the strategic resource, nowadays becomes a base of func-
tioning not only individual enterprises, but also entire economies. In the eco-
nomic terms it is treated both as the economic goods, as well as the main
factor of the economic development (Figurska, Wisniewski, 2009, p. 130).
Its wide application leads to building the concept of the knowledge-based
economy (GOW), i.e. economy, in which the knowledge is treated as the factor
creating the production structure and the economic progress at an advanced
stage of social-economic development (Skrzypek, 2008, p. 162). It is dis-
tinguished by specific characteristics like singling her out the changeability
of closer and wider environment, the need of learning and knowledge, the
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need of transformation of the industrial society into the information one,
dependence of the ability to survive by organization regarding the access to
the information, its efficient processing and adaptation to changes. It is also
necessary to look globaly at economy , market, environmental protection and
notice the growing roll of immaterial resources, like knowledge, intellectual
capital and information (Skrzypek, 2009, p. 40).

The economy based on knowledge concept is of particular importance due
to create the regions' competitiveness. Regions with the low level of develop-
ment are characterized by deficit of people with knowledge and investment
abilities. The underdeveloped human capital is strongly is closely associated
and dependent on place of residence, while well educated people present
greater mobility. Consequently, there is an outflow of well qualified employees
from the low competitiveness regions to the high competitiveness regions
(Figurska, Wisniewski, 2009, p. 131). It is crucial factor of the regional diver-
gence. Underdeveloped regions remain the place of the production location,
exploiting basic resources. Well-developed regions with increasing speed col-
lecting and creating new knowledge, implement innovations and improve
their competitiveness.

With time the knowledge becomes widely available. Keeping the high re-
gions' competitiveness it needed to be further renovating and replacing by
new one. Moreover, it entails the need to permanent incur the expenditure,
for which it is hard to determine the cost-effectiveness and expected return
rate. Not-applied knowledge has no value, and the inappropriate knowledge
(outdated or badly applied) can bring losses (Makulska, 2012, p. 179). Re-
gions with the high level of development have a greater investment oppor-
tunity into the knowledge and are willing to accept the greater risk of loss-
making investments.

Considering presented premises, as an explicit objective of the article an
evaluation of variation of factors determining the intellectual capital level of
Polish regions was accepted. To achieve that objective the following research
hypotheses were adopted:

H1: Regions in Poland are characterized by high diversity of factors determin-
ing the value of intellectual capital.

H2: There is a statistically significant relation between the level of economic
development of Polish regions, and factors determining the value of intel-
lectual capital.

For the verification of formulated hypotheses an econometric model with
use of the rates informational capacities method (Hellwig method) was con-
structed (Hellwig, 1968). This method enables constructing the synthetic



T. Dyr, K. Zidtkowska, The intellectual capital as the regions'... 35

index according to a fragmentary variables diagnostic, reflecting various as-
pects of analysed facets (Dyr, Zidtkowska, 2014).

1. Methodological Evaluation of Intelectual Capital

Next stages of the analysis included:

- creating the preliminary list of diagnostic denominators,
- creating the final set of diagnostic denominators,

- standardization of diagnostic denominators,

— calculating taxonomical indexes.

The preliminary list of diagnostic denominators included all indicators,
available in public statistics, referring to various aspects of the regions’ in-
tellectual capital in Poland. In creating the final set of diagnostic indicators
based on this list, variables - characterized by a relatively high diversity -
were selected. Variables were determined according to the classical variation
coefficient. They assumed that weak diagnostic properties are those denomi-
nators, for which the classical variation coefficient based on the standard
deviation, is smaller than the threshold value of 10%. As a result of the
elimination of unimportant indicators - for which the variation coefficient
was smaller than 10% - a final set of diagnostic indicators was received. It
is a base for the further analysis, and a basis for the calculation for every
variable of the synthetic index.

The diagnostic variable set of the region’s intellectual capital evaluation is
described in Table 1. The variables’ values were assumed according to data
collected under the public statistics and disclosed by the Central Statistical
Office. Accepting such a source ensured the comparability of statistical data
and their relatively high credibility. A quality system existing in GUS guaran-
tees these statistical denominators.

The necessary condition to set the synthetic index of the regions’ com-
petitiveness and their economic infrastructure equipment correctly is their
denominators standardization, in which the variables will be comparable and
their character standardized - by transforming de-stimulants into stimulants
(Grabinski, Wydymus, Zelias, 1989, p. 27).
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Table 1. Intellectual Capital Evaluation Indexes

Taxonomical Index

Diagnostic Variables

of innovation products in total net sales revenue [%]

Symbol Name Symbol Name Type
% Partjc;ipation of primary school students learning stimulant
| additional foreign language [%]
xi | Learing languages | x:, Partjgipation of gymnasium students learning stimulant
“ | additional foreign language [%]
%43 Partjgipation of high school students learning stimulant
* | additional foreign language [%)]
« Graduates of higher education institutions stimulant
21 | per 10,000 inhabitants
) Participation of students on natural stimulant
%, Altractiveness %22 | and technical faculties
of education system X23 | Number of students per 10,000 inhabitants stimulant
X24 | Number of PhD students per 10,000 inhabitants stimulant
X5 | Participation of foreign students learning in Poland | stimulant
, Intramural expenditures for research stimulant
31| and development per 1 inhabitant
« Intramural expenditures for research stimulant
32| and development in relation to GDP [%)]
% The R 8.(.D &l Xs Participation of pegple employed in R+B activity stimulant
activities ' in working population [%)]
« The expenditures of innovation activities stimulant
4 |in companies in relation to GDP [%]
Xos The share of net revenues from sales stimulant

Source: Own study.

In the regions’ intellectual capital evaluation, the denominators standardi-
zation was done by conducting the standardization j-th variable in i-th region.
The calculations were done using following formulas:

> for stimulants:

> for de-stimulants:

where:

t; - standardized value of j-th index in i-th subdivision,
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x; — value of j-th denominator in i-th subdivision,
X - the arithmetic mean of j - denominator value,
S; - standard deviation in x; denominator distribution.

Using the final set of diagnostic indicators after the standardization, values
of Hellwig taxonomical indexes of development were calculated for each re-
gion, i.e. synthetic indexed were calculated for each of distinguished variables
and fragmentary indexes - for aspects distinguished under individual areas.

In the Hellwig method, according to the matrix of standardized variables,
a model object of following coordinates was set:

0= [XOj]
where:
Xo=max; {t;} - for stimulants,
t; - standardized value of j-th index in i-th subdivision.

Calculating the synthetic index of the regions competitiveness only the for-
mula for stimulants was used, because amongst the denominators admitted
to the evaluation there weren’t any de-stimulants.

The next step was to set the Euclidean distance from the model object:

m 2
do = 1’2(@] - Xo/')
j=1
where:

d,, - Euclidean distance between i-th and the model object,
t; - standardized value of j-th index in i-th subdivision,
i=1,2,..,n,
j=1,2,..,m,
Considering presented assumptions it is possible to calculate the synthetic
index from the following formula:

S = 1—%
dO
where:
di, - Euclidean distance between i-th and the model object,

d, - the unit critical distance from the model:
do=dj+2-S,

d,, — arithmetic mean of taxonomical distances between the object i-th and
the model object:
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i=1

S, - standard deviation of taxonomical distances between i-th and the model
object:

n =

In the above model, the synthetic index of the regions competitiveness
and their equipping with the economic infrastructure the Si assumes val-
ues from the period [0; 1]. Maximum value of the S; index (1) reflects the
so-called model, i.e. the region, in which all analysed variables accept the
maximum values. In the adopted method, along with increasing the value of
the synthetic index, both the region’s competitiveness or a level of equipping
it with the infrastructure also increase. Differences between indexes show
a distance in the development of individual regions.

Using the three averages method a classification of regions according to
value of competitiveness synthetic index was presented. This method ena-
bles the division of regions into 4 groups. In this procedure:

- regions were arranged according to decreasing value of the competitive-
ness measures,

- the arithmetic average m of value of the competitiveness measures was
calculated,

- for regions, for which competitiveness measures were greater than the
calculated average m, the m; average was calculated,

- for regions, for which competitiveness measures were lower than the cal-
culated average m, the m, average was calculated.

Calculated values of m, m; and m, made it possible to divide the regions
into 4 groups:

e group I- regions with the high level of competitiveness, for which the syn-

thetic index is S; > m;,,

e group Il - regions with the middle level of competitiveness, for which the

synthetic index is between: m < S; < m;,

e group lll - regions with the low level of competitiveness, for which the

synthetic index is between: m, < S, < m,

e group IV - regions with the very low level of competitiveness, for which the

synthetic index is between S; < m..
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2. Learning foreign languages

Linguistic abilities in times of economy globalisation gain become increas-
ingly important, because they are contributing factor of the occupational
mobility, the international movement of people and capital of the access
to knowledge. An education of foreign languages at school where children
and teenagers are acquiring basic language skills is particularly important.
The current educational system assumes teaching one foreign language at
primary schools and two foreign languages at secondary schools. Assess-
ing spatial diversity of the amount of intellectual and social capital in the
linguistic competence area, diagnostic variables presenting the participa-
tion of primary school, secondary school and post-secondary school pupils
who learn foreign language as additional one (apart from the school duty)
were accepted . These values were calculated as the average from years
2011-2015. Accepting the average value allows for eliminating short-term
hesitations of teaching, not-reflecting real trends. Value of diagnostic vari-
ables and algorithm of calculating the synthetic taxonomical index reflecting
the region's competitiveness in studied area was presented in table 2.

On each teaching level there is a wide diversity of participation of children
and teenagers who undertake learning additional foreign language. On the
primary school level greater participation of children learning additional for-
eign language is in Opole region. At subsequent education levels in this re-
gion participation of young people learning additional language is the lowest.

Gymnasium pupils most willingly learn additional foreign language. Howev-
er, since September 1%, 2009 after the introduction of the mandatory second
foreign language at gymnasiums (DzU 2009, nr 4, poz. 17) this participation
was reduced considerably, although it is still much higher than at primary
and secondary schools. In 2015 almost 15% gymnasium pupils were learning
additional foreign language. At primary schools this percentage amounted
7.8% and at secondary schools 5%.
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Table 2. Calculating the Taxonomical Index of Learning Foreign Language (x,), as the factor deter-
mining the value of intellectual capital

Region Variable Value Standardized Variable Value E)uigltf::: Sylr;t(;\:xtlc
X114 X12 X13 tis ti, tis dso S,
Dolnoslaski 13.94 | 18.55 4,94 1.25 0.56 -0.16 1.93 0.62
Kujawsko-Pomorski 922 | 1812 2.37 -0.47 0.41 -1.65 3.80 0.24
Lubelski 1244 | 15.59 6.36 0.70 048 0.67 2.22 0.56
Lubuski 1222 | 17.03 4.64 0.62 0.02 -0.34 247 0.51
Lodzki 1047 | 2114 6.80 -0.02 1.47 0.92 1.46 0.71
Matopolski 6.80 | 16.63 5.64 -1.36 0.12 0.24 3.36 0.33
Mazowiecki 1123 | 20.61 7.44 0.26 1.28 1.29 1.09 0.78
Opolski 14.09 | 10.19 2.60 1.31 -2.38 -1.51 4,92 0.02
Podkarpacki 949 | 16.64 7.88 -0.37 -0.11 1.54 2.31 0.54
Podlaski 1148 | 16.35 6.73 0.35 0.22 0.88 2.05 0.59
Pomorski 10.19 | 12.72 4.00 0.12 -1.49 -0.70 3.98 0.21
Slaski 559 | 14.66 5.87 -1.80 -0.81 0.38 4.03 0.20
Swigtokrzyski 9.56 | 18.59 6.43 -0.35 0.57 0.70 2.06 0.59
Warminsko-Mazurski | 5.49 15.97 4.65 -1.83 -0.35 -0.33 4.09 0.19
Wielkopolski 1249 | 19.68 4.50 0.72 0.96 -0.42 2.11 0.58
Zachodniopomorski | 13.48 | 18.92 2.59 1.08 0.69 -1.52 3.17 0.37
Arithmetic Mean 10.51 16.96 5.21 0.00 0.00 0.00 2.82 0.44
Standard Deviation 2.74 2.84 1.73 1.00 1.00 1.00 1.10 0.22
Variation Coefficient 26% 17% 33% - - - 39% 50%
Max 14.09 | 2114 7.88 1.31 147 1.54 492 0.78
Min 549 | 10.19 2.37 -1.83 -2.38 -1.65 1.09 0.02

Source: Own study, based on GUS data.

To the group of regions with the highest synthetic index of competitiveness
according to the criterion of learning foreign languages are Mazovian, £6dz
and Lower Silesia provinces (fig. 1). In Mazovian and £6dz regions participa-
tion of children and teenagers learning additional foreign language is on
each level higher than the average in Poland. In the Lower Silesia region the
high value of the synthetic index was obtained thanks to the greater par-
ticipation of children and teenagers learning additional language at primary
schools and gymnasiums. At secondary schools this participation is a little
bit lower than the average in Poland.
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Figure 1. Spatial diversity of Taxonomical Index of Learning Foreign Language (x,), as the factor
determining the value of intellectual capital

Source: Own study.

The lowest synthetic index value was in Opole region. In the region, as
mentioned above, there is the highest participation of children learning addi-
tional foreign language at primary schools. In gymnasiums this participation
is twice lower than the average in Poland, and in secondary schools even
triple lower. As a consequence the synthetic index amounts only 0,02 and
locates the Opole region close to the anti-model of competitiveness.

3. Attractiveness of education system

In creating the intellectual capital, being a factor of regions' competitive-
ness, a level of education and participation in educational processes is very
important. Skills upgrading is has a primary importance for economy growth
and improvement of EU competitiveness, as well as creating new, attractive
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workplaces, ability to adapt to changes and reduce developmental dispro-
portions. (COM(2008) 868). Value of diagnostic variables and algorithm of
calculating the synthetic taxonomical index reflecting the region's attractive-
ness of education system in studied area was presented in table 3.

Table 3. Calculating the Taxonomical Index of Attractiveness of education system (x,), as the fac-
tor determining the value of intellectual capital

S ol.e
. Variable Value Standardized Variable Value § E E &
Region ,:=j 2 Ug’ E

X1 Xo.2 Xo3 Xo4 Xo.5 tos tho tas tos tos dzo S,
Dolnoslaski 14560 6917 | 1.02 | 714 | 1221 021 | 1.05| 1.05| 068 | -3.75| 535 0.31
Kujawsko-Pomorski | 116.09| 59.64 | 1.79 | 8.02 | 151 -0.17 | 0.10 | -0.37 | 0.00 | 0.24 | 4.88 | 0.37
Lubelski 85.17| 46.18 | 2.01 | 864 | 147|-058 | -1.25| -0.78 | 048 | 026 | 6.12] 0.21
Lubuski 72.78| 6496 | 1.62 | 851 | 151]-0.74| 0.63 | -0.06 | -0.38 | 0.24 | 518 | 0.33
Lodzki 136.87| 63.08| 1.11| 6.11 | 14.0( 010 | 044 | 088 | 147 | 028 | 3.58 | 0.54
Matopolski 22213 4848 | 160 | 754 | 157 122 | -1.02|-0.04 | 037 | 022 | 4.34| 0.44
Mazowiecki 150.43| 6428 | 057 | 524 | 157 028 | 056 | 187 | 213 | 022 | 3.17 | 0.59
Opolski 105.82| 51.92| 154 | 912 | 13.1|-0.31 | -067 | 0.09 | -0.84 | 0.31] 552 | 0.29
Podkarpacki 119.22| 41.25| 2.46 [ 10.03 | 152 -013 | -1.74 | 162 | -1.54 | 024 | 7.04 | 0.09
Podlaski 58.89| 60.56 | 2.25 | 957 | 14.3]-092| 019|123 |-119| 027 | 6.34| 0.18
Pomorski 126.03| 64.42| 124 | 724 | 16.3]|-0.04| 058 | 063 | 060 | 020 | 3.98| 0.49
Slaski 370.62| 77.13| 083 | 723 | 141| 317 | 1.85| 140 | 0.61| 028 1.59| 0.79
Swigtokrzyski 107.35| 4464 | 2.04 | 859 | 13.8]-029 | -1.40 | -0.84 | -044 | 029 | 6.04 | 0.22
Warminsko-Mazurski| 59.56| 59.07 | 219 | 9.67 | 154]-091| 0.04 | 112|127 | 023 ] 6.36 | 0.18
Wielkopolski 116.52| 54.87| 131 | 736 | 161 -017|-0.38 | 050 | 051 | 021 454 | 0.4
Zachodniopomorski | 74.72| 68.56 | 1.78 | 830 | 14.4]-0.72| 099 | -0.36 | -0.22 | 0.27 | 513 | 0.34
Arithmetic Mean 129.24| 58.64| 1.58 | 8.02 | 21.57| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 4.95| 0.36
Standard Deviation | 76.18] 9.99| 0.54 | 1.30 | 26.82 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.40| 0.18
Variation Coefficient | 59%| 17% | 34% | 16% | 124%| - - - - - 28% | 50%
Max 3706| 771| 25| 10.0|1221| 317| 1.85| 187 | 213 | 0.31] 7.04 | 0.79
Min 1456 692 10| 71]1221] 021 | 1.05] 1.05| 0.68 | -3.75| 535 0.31

Source: Own study, based on GUS data.

The crucial factors of attraction of educational system evaluation are
measures reflecting the schooling rate and results from gymnasium exami-
nation and possibility of maturity examinations. Their spatial diversity level is
very low. In this situation one concentrated on the indicators concerning the
participation in educational processes at higher education level. |dentified di-
agnostic variables were accepted, as average values from years 2010-2015.
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In 2015 in Poland there were 103 graduates per 10 000 inhabitants. In re-
cent years this number has been systematically diminishing. In relation to the
maximum value it reduced by 20%. This fall is undeniable related to negative
demographic trends. The declining number of young people causes, that less
and less people undertake higher education. It is reflected in the number of
students. The ratio of students per 10 000 inhabitants has dropped from
472 in 2010 to 365 in 2015, i.e. by 28%. The biggest decrease is observed
in the Swietokrzyski region (40%), and the smallest in Pomeranian (12.1%).

Poles more and more willingly undertake PhD studies. The number of par-
ticipants of these studies has been systematically increasing. The rate of
the number of doctoral students per 10 000 inhabitants has increased from
9.5in 2010 to 11.2 in 2015, i.e. by 17.7%. The most doctoral students per
10 000 inhabitants were in 2015 in the Mazovian region (20.3), the least in
Podkarpacki region (2.7). The positive trend in the higher education is also
a rise of students on technical and natural faculties. It has increased from
23.1% in 2010 to 29.8% in 2015, i.e. about 6.7 %.

Polish colleges more and more willingly are chosen by foreigners. Their
participation in the total number of students has increased from 1.2% in
2010 to 4% in 2015, i.e. about 2.8 %. Relatively many foreigners study in col-
leges in regions of Eastern Poland. These colleges actively acquire students
from Eastern Europe, for whom undertaking studies in Poland is a chance to
receive a diploma in one of the European Union member states.

Based on identified diagnostic variables of attractiveness of education
system, the competitiveness' synthetic indexes were calculated. Their spatial
diversity was described graphically in figure 2.

Regions competitiveness' synthetic index calculated based on variables
characterized the attractiveness of educational system, achieved values from
0.04 to 0.70, in which for most regions didn't cross 0.6.

The highest value of regions competitiveness' synthetic index calculated
based on variables characterized the attractiveness of educational system,
achieved Matopolska region (0,70). Lower values of the index had Low Sile-
sian (0,64) and Mazowieckie (0,62) regions. In these regions definitely higher
are indicators of the number of graduates, students and doctoral students
per 10 000 inhabitants. Moreover in Matopolska and Lower Silesia regions
the participation of students on technical and natural faculties is about 4%
higher than in the next region (Pomeranian -28.87%).
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Figure 2. Spatial diversity of Taxonomical Index of Attractiveness of education system (x,), as the
factor determining the value of intellectual capital

Source: Own study.

The high level of competitiveness according to the criterion of attrac-
tiveness of educational system got the Lublin region. This region is a de-
termined leader in the education of foreigners. In terms of the number of
graduates, students and doctoral students indicator is second only to three
regions about the highest level of the taxonomical measure according to this
criterion.

4. The R&D &1 activities

B+R activity includes systematically conducted creative works, taken in
order to increase the stock of knowledge and its application. Seen from this
angle this activity is an important factor of region's innovation, influencing
its competitiveness.
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Region's innovatio, identified usually with the economy innovation (Sko-
nieczny, Swida, 2008, p. 602-609), a derivative of business entities' innova-
tions, research sector, human and social capital, innovative policy (Feltynow-
ski, Nowakowska, 2009, p. 11-12). It reflects the ability of the region to
implement changes, reforms, novel solutions in different fields of the social-
economic life and the possibility to improve mechanisms of its development
(Chadzynski, Nowakowska, Przygodzki, 2007, p. 144). From such a perspec-
tive this concept refers to the innovation of J. Schumpetera (Schumpeter,
1960), in which the innovation is identified with the practical application
of new solutions, generating economic positive effects (Niedzielski, Rychlik,
2006, s. 19; Niedzielski, 2013, p. 18-26). Value of diagnostic variables and
algorithm of calculating the synthetic taxonomical index reflecting the re-
gion's R+D+l activity in studied area was presented in table 4.

Table 4. Calculating the Taxonomical Index of R+D+I activity (x;), as the factor determining the
value of intellectual capital

S o|l.e

. Variable Value Standardized Variable Value § % E x
Region SB|lES
maln =

X34 X3.2 X33 X34 X3.5 tas tsz tas taa tas dso | S5

Dolno$laski 4412 074 | 099 | 249 |1497| 029 | 0.04 | 065| 0.78 | 1.48] 3.99 | 0.52
Kujawsko-Pomorski | 174.6] 0.34 | 0.54 | 1.66 | 10.57 | -0.61 | -0.82 | -0.57 | -0.06 | 0.50 | 5.99 | 0.28
Lubelski 3424 1.03| 0.67| 096 | 557|-0.04| 067 |-0.22 | -0.78 | -0.62 | 5.65 | 0.32
Lubuski 87.7) 018 | 026 | 0.74 | 465 -091|-1.17 | -1.33 | -1.00 | -0.83 | 7.44 | 0.11
Lodzki 2940 067 | 065| 327 | 7.71|-021 | -0.11 | -027 | 1.57 | -0.14 | 5.22 | 0.38
Matopolski 6285 1.38| 145| 158 | 945| 092 | 143 | 1.91| -014 | 0.25| 3.63 | 0.57
Mazowiecki 13006 1.70 | 1.47| 328 | 501 | 319 | 212 | 196 | 1.59| -0.75| 2.99 | 0.64
Opolski 121.3| 034 | 042 | 074 | 528 -0.79 | -0.82 | -0.90 | -1.00 | -0.69 | 6.99 | 0.16
Podkarpacki 4272 1.38| 0.88| 344 | 832 024 | 143 | 036 | 1.75| -0.01 | 4.10 ] 0.51
Podlaski 2526 0.60| 058 | 0.70 | 4.27| -0.35| -0.26 | -0.46 | -1.04 | -0.91 | 6.46 | 0.23
Pomorski 501.6| 1.05| 0.88| 196 [1834| 049 | 072 | 036 | 0.24 | 224 | 3.76 | 0.55
Slqski 2954| 057 | 0.75| 1.97 11093 -0.20 | -0.32| 0.00 | 0.25| 0.58| 5.13 | 0.38
Swietokrzyski 207.1| 034 | 025| 060 | 432 -050| -0.82 | -1.36 | -1.14 | -0.90 | 7.18 | 0.14
Warminsko-Mazurskif  107.0| 0.27 | 043 | 0.67 | 3.60 | -0.84 | -0.97 | -0.87 | -1.07 | -1.06 | 7.26 | 0.13
Wielkopolski 3786 064 | 1.11| 189 (14.62| 0.08| -017 | 098 | 017 | 140 4.37 | 0.48
Zachodniopomorski | 129.8| 028 | 066 | 1.61| 598 -0.76 | -0.95 | -0.24 | -0.11 | -0.53 | 6.41 | 0.23
Arithmetic Mean 3556 0.72| 0.75| 1.72| 835| 0.00| 0.00| 0.00 | 0.00| 0.00| 5.41] 0.35
Standard Deviation 296.0| 046 | 037| 098 | 447| 1.00| 1.00| 1.00| 1.00| 1.00| 1.47]0.18
Variation Coefficient 83%| 64% | 49% | 57% | 53% | - - - - - | 27% | 50%
Max 13006| 1.70 | 147 | 3441834 | 319 | 212 | 196 | 1.75| 224 | 744 0.64
Min 87.7] 018 025| 060 | 360 091|117 ] 136 | -1.14 | -1.06 | 299 0.11

Source: Own study, based on GUS data.
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The internal expenditure on B+R includes the expenditure incurred in re-
porting year for B+R works performed in the reporting unit, irrespectively of
the source of resources. They constitute the amount of running expenses
and investments on fixed assets associated with B+R activity. Values of this
expenditure were referred to 1 resident of the region and the region's GDP
in current prices. This last indicator is presented with the annual delay (ac-
cessible latest data are from 2014).

In 2015 the average capital costs of B+R per 1 resident amounted
469.7 PLN. In the Mazovian region the amount of the B+R expenditure per
1 resident was almost three times higher than the average in Poland and
twice higher than in second Matopolska region.

The the average capital costs of B+R per 1 resident increased from
270.4 PLN in 2010 to 469.7 PLN in 2015, i.e. by 74%. A Warmian-Mazurian
region was the only region, in which the value capital costs decreased. In this
region the expenditure per 1 resident dropped from 119.5 PLN in 2010 to
107.0 PLN in 2015, i.e. by 10% (the largest expenditures in this region were
carried in 2012 - 146.1 PLN/ 1 resident).

Together with the increase of expenditure level for B+R goes increase of
their participation GDP. However this share is still low. In 2014 it amounted
on average to 0.94%. The maximum value of this indicator was presented in
Mazovian (1.70%), Lesser Poland (1.38%) and Podkarpacki (1.38%) regions.

In 2015 average share of employed in B+R activity among the profession-
ally active population amounted 0.90%. In 2010-2015 it increased of about
0.14 %. An increase in employment was recorded in 15 regions. Only in £6dz
region, in spite of an increase in expenditure and employment, participation
of employed in B+R sector slightly decreased (increase in the number of peo-
ple professionally active was higher than employments in the B+R sector).

The participation of expenses for innovative activity in the relation to GDP
is characterized by the highest level of the diversity. Trends of changes of
these expenses in the time have various directions. In some years there is an
increase, in other slight decline. The average share is on 2.2% level, but dif-
ferences in next years don't exceed 0.2%. Podkarpacki region, in which into
the participation of the expenditure on the innovative activity in the relation
to GDP increased from 1.82% in 2010 up to 3.44% in 2015 i.e. 1.62 % is an
exception. In 2015 this region reached the highest level of participation of
the expenditure on the innovative activity in relation to GDP.

Changes in the expenditure on the innovative activity are reflected in the
sale of innovative products. In 2015 average participation of net income
from sales of innovative products in total net sales in 2010-2015 amounted
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9.4%. The highest share was noted in the Pomeranian region (29.2%). It was
over three times higher than Polish average and over twice higher than in
second in terms of this measure Greater Poland region.

Based on identified diagnostic variables of R+D+l activity, the competitive-
ness' synthetic indexes were calculated. Their spatial diversity was described
graphically in picture 3.

- very high
low

very low

Figure 3. Spatial Spatial diversity of Taxonomical Index of R+D+I activity (x;), as the factor deter-
mining the value of intellectual capital

Source: Own study.

Synthetic taxonomical indexes of competitiveness, calculated based on
variables which characterise research-developmental and innovative activ-
ity, indicate average diversity of competitiveness level. A Pomeranian region
achieved the maximum value of this index (0.57), whereas Lubuskie region
the lowest (0.10). Relatively high is the distance from the model, as well as
the anti-model of the competitiveness. Such a forming of synthetic indexes
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results from considerable diversity of diagnostic variables and achieving
maximum values of individual variables by various regions.

Conclusions

According to analysed set of diagnostic indicators for every region a syn-
thetic index of competitiveness according to the criterion of the intellectual
capital was calculated. Spatial diversity of the regions' competitiveness ac-
cording to the criterion of the intellectual capital was described in table 5. In
the graphical form they were presented in picture 4.

Calculations' results presented in table 5 show that there is a high level of
spatial diversity of factors determining the intellectual capital. So that they
prove the first research hypothesis.

In order to prove the second research hypothesis a coefficient of correla-
tion between the value of the intellectual capital and the level of the eco-
nomic development of regions measured with the GDP value per capita in
2005-2015 was calculated. The value of this rate amounts 0.68. It confirms
that there is a statistically significant relation between these variations. The
highest impact on this relation have factors associated with regions' B&R
activity by determining creation of the based on knowledge economy.

Table 5. The synthetic index regions' competitiveness according to the criterion of the Intellec-
tual capitalin 2015

Region Competitiveness index Place in the ranking | Level of Competitiveness
Mazowiecki 0.57 1
Matopolski 0.50 2 Very high
Dolnoslaski 0.50 3
Pomorski 0.37 4
todzki 0.34 5
Lubelski 0.34 6 High
Wielkopolski 0.32 7
Slaski 0.31 8
Podkarpacki 0.29 9
Podlaski 0.26 10

. - Low
Zachodniopomorski 0.23 1"
Opolski 0.20 12
Kujawsko-Pomorski 0.15 13
Swietokrzyski 0.15 14
Lubuski 0.11 15 Very low
Warminsko-Mazurski 0.04 16

Source: Own study.
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- very high
low

very low

Figure 4. Spatial diversity of the regions' competitiveness according to the criterion of the intel-
lectual capital

Source: Own study.

The relation between the learning of foreign languages and the level of
economic development is relatively on the low level. Command of foreign
languages, being more and more common, is essential, though insufficient
for creating the regions' a competitive advantage.

The main problems include relatively low share of the expenditure on the
research and development and innovative activity, low employment in re-
search-developmental and innovative activity companies. Also a participa-
tion in sales of innovative products is small. In the economy based on the
knowledge the minimum value of the intellectual capital can be an essential
barrier of the economic development and negatively influence the competi-
tiveness of Polish regions.
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