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THE INTELLECTUAL CAPITAL  
AS THE REGIONS' COMPETITIVENESS FACTOR

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-

determining the value of intellectual capital.

O35, C15.

Keywords: region, intellectual capital, econometric model. 

Introduction
-
-

-

1

2

Articles
ArticlesArticlesArticles Articles



34 Central European Review of Economics & Finance 

need of transformation of the industrial society into the information one, 

capital and information (Skrzypek, 2009, p. 40). 

-

and dependent on place of residence, while well educated people present 

-

-

their competitiveness. 
-

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 

-
-

hypotheses were adopted:
H1: -

H2:
-

lectual capital. 

-



 35

-

1. Methodological Evaluation of Intelectual Capital

 –
 –
 –
 –

-

-

is a base for the further analysis, and a basis for the calculation for every 
variable of the synthetic index. 

collected under the public statistics and disclosed by the Central Statistical 

-
tees these statistical denominators. 

-

denominators standardization, in which the variables will be comparable and 
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Table 1. Intellectual Capital Evaluation Indexes
Taxonomical Index Diagnostic Variables

Symbol Name Symbol Name Type

x1 Learning languages

x1.1
Participation of primary school students learning 
additional foreign language [%] 

stimulant

x1.2
Participation of gymnasium students learning  
additional foreign language [%] 

stimulant

x1.3
Participation of high school students learning  
additional foreign language [%] 

stimulant

x2
Attractiveness  

of education system

x2.1
Graduates of higher education institutions  
per 10,000 inhabitants

stimulant

x2.2
Participation of students on natural  
and technical faculties

stimulant

x2.3 Number of students per 10,000 inhabitants stimulant
x2.4 Number of PhD students per 10,000 inhabitants stimulant
x2.5 Participation of foreign students learning in Poland stimulant

x3
The R & D & I 

activities

x3.1
Intramural expenditures for research  
and development per 1 inhabitant

stimulant

x3.2
Intramural expenditures for research  
and development in relation to GDP [%]

stimulant

x3.3
Participation of people employed in R+B activity  
in working population [%]

stimulant

x3.4
The expenditures of innovation activities  
in companies in relation to GDP [%]

stimulant

x3.5
The share of net revenues from sales  
of innovation products in total net sales revenue [%]

stimulant

Source: Own study.

-
j-th variable in i

 for stimulants:
−

=

 for de-stimulants:
−

−=

where:
tij j-th index in i-th subdivision,
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xij j-th denominator in i-th subdivision,
x j
Sj xj denominator distribution.

-

[ ]=
where: 
x0j = maxi {tij

tij j-th index in i-th subdivision.
-

to the evaluation there weren’t any de-stimulants.
The next step was to set the Euclidean distance from the model object: 

( )
=

−=

where:
i0 i-th and the model object, 

tij j-th index in i-th subdivision,
i n,
j m,

−=

where:
i0 i-th and the model object,
0

⋅+=

i0 i-th and 
the model object:
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=

⋅=

S0 i-th and the model 
object:

( )
=

−⋅=

-
Si

value of competitiveness synthetic index was presented. This method ena-

 – -
ness measures,

 –
calculated,

 –
m, the m1

 – -
m, the m2

Calculated values of m, m1 and m2

 group I -
thetic index is Si m1,

 group II
synthetic index is between: m Si < m1,

 group III
synthetic index is between: m2 < Si < m,

 group IV
synthetic index is between Si m2.
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2. Learning foreign languages
-

mobility, the international movement of people and capital of the access 

-

-
tion of primary school, secondary school and post-secondary school pupils 

-

-
-

-
st, 2009 after the introduction of the mandatory second 

7.8% and at secondary schools 5%. 
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Table 2. Calculating the Taxonomical Index of Learning Foreign Language (x1), as the factor deter-
mining the value of intellectual capital 

Region
Variable Value Standardized Variable Value Euclidean 

Distance
Synthetic 

Index
x1.1 x1.2 x1.3 t1.1 t1.2 t1.3 d1.0 S1

13.94 18.55 4.94 1.25 0.56 -0.16 1.93 0.62
Kujawsko-Pomorski 9.22 18.12 2.37 -0.47 0.41 -1.65 3.80 0.24
Lubelski 12.44 15.59 6.36 0.70 -0.48 0.67 2.22 0.56
Lubuski 12.22 17.03 4.64 0.62 0.02 -0.34 2.47 0.51

10.47 21.14 6.80 -0.02 1.47 0.92 1.46 0.71
6.80 16.63 5.64 -1.36 -0.12 0.24 3.36 0.33

11.23 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 9.49 16.64 7.88 -0.37 -0.11 1.54 2.31 0.54
Podlaski 11.48 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

5.59 14.66 5.87 -1.80 -0.81 0.38 4.03 0.20
9.56 18.59 6.43 -0.35 0.57 0.70 2.06 0.59
5.49 15.97 4.65 -1.83 -0.35 -0.33 4.09 0.19

Wielkopolski 12.49 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

26% 17% 33% – – – 39% 50%
Max 14.09 21.14 7.88 1.31 1.47 1.54 4.92 0.78
Min 5.49 10.19 2.37 -1.83 -2.38 -1.65 1.09 0.02

Source: Own study, based on GUS data. 

-

-
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Figure 1. S

very high

high

low

very low

patial diversity of Taxonomical Index of Learning Foreign Language (x1), as the factor 
determining the value of intellectual capital

Source: Own study.

-

3. Attractiveness of education system
-

ness, a level of education and participation in educational processes is very 
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-

-
ness of education system in studied area was presented in table 3. 

Table 3. Calculating the Taxonomical Index of Attractiveness of education system (x2), as the fac-
tor determining the value of intellectual capital 

Region
Variable Value Standardized Variable Value

Eu
cli

de
an

 
Di

st
an

ce
Sy

nt
he

tic
 

In
de

x

x2.1 x2.2 x2.3 x2.4 x2.5 t2.1 t2.2 t2.3 t2.4 t2.5 d2.0 S2

145.60 69.17 1.02 7.14 122.1 0.21 1.05 1.05 0.68 -3.75 5.35 0.31
Kujawsko-Pomorski 116.09 59.64 1.79 8.02 15.1 -0.17 0.10 -0.37 0.00 0.24 4.88 0.37
Lubelski 85.17 46.18 2.01 8.64 14.7 -0.58 -1.25 -0.78 -0.48 0.26 6.12 0.21
Lubuski 72.78 64.96 1.62 8.51 15.1 -0.74 0.63 -0.06 -0.38 0.24 5.18 0.33

136.87 63.08 1.11 6.11 14.0 0.10 0.44 0.88 1.47 0.28 3.58 0.54
222.13 48.48 1.60 7.54 15.7 1.22 -1.02 -0.04 0.37 0.22 4.34 0.44
150.43 64.28 0.57 5.24 15.7 0.28 0.56 1.87 2.13 0.22 3.17 0.59

Opolski 105.82 51.92 1.54 9.12 13.1 -0.31 -0.67 0.09 -0.84 0.31 5.52 0.29
Podkarpacki 119.22 41.25 2.46 10.03 15.2 -0.13 -1.74 -1.62 -1.54 0.24 7.04 0.09
Podlaski 58.89 60.56 2.25 9.57 14.3 -0.92 0.19 -1.23 -1.19 0.27 6.34 0.18
Pomorski 126.03 64.42 1.24 7.24 16.3 -0.04 0.58 0.63 0.60 0.20 3.98 0.49

370.62 77.13 0.83 7.23 14.1 3.17 1.85 1.40 0.61 0.28 1.59 0.79
107.35 44.64 2.04 8.59 13.8 -0.29 -1.40 -0.84 -0.44 0.29 6.04 0.22

59.56 59.07 2.19 9.67 15.4 -0.91 0.04 -1.12 -1.27 0.23 6.36 0.18
Wielkopolski 116.52 54.87 1.31 7.36 16.1 -0.17 -0.38 0.50 0.51 0.21 4.54 0.41
Zachodniopomorski 74.72 68.56 1.78 8.30 14.4 -0.72 0.99 -0.36 -0.22 0.27 5.13 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

59% 17% 34% 16% 124% – – – – – 28% 50%
Max 370.6 77.1 2.5 10.0 122.1 3.17 1.85 1.87 2.13 0.31 7.04 0.79
Min 145.6 69.2 1.0 7.1 122.1 0.21 1.05 1.05 0.68 -3.75 5.35 0.31

Source: Own study, based on GUS data. 

The crucial factors of attraction of educational system evaluation are 
-

nation and possibility of maturity examinations. Their spatial diversity level is 

-
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-

-

a rise of students on technical and natural faculties. It has increased from 

-

receive a diploma in one of the European Union member states. 

characterized the attractiveness of educational system, achieved values from 

based on variables characterized the attractiveness of educational system, 
-

the participation of students on technical and natural faculties is about 4% 
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Figure 2. S

very high

high

low

very low

patial diversity of Taxonomical Index of Attractiveness of education system (x2), as the 
factor determining the value of intellectual capital

Source: Own study.

-
-

criterion. 

4. The R & D & I activities

its competitiveness. 
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-
-
-

economic life and the possibility to improve mechanisms of its development 
-

tive this concept refers to the innovation of J. Schumpetera (Schumpeter, 

-

Table 4. Calculating the Taxonomical Index of R+D+I activity (x3), as the factor determining the 
value of intellectual capital 

Region
Variable Value Standardized Variable Value

Eu
cli

de
an

 
Di

st
an

ce
Sy

nt
he

tic
 

In
de

x

x3.1 x3.2 x3.3 x3.4 x3.5 t3.1 t3.2 t3.3 t3.4 t3.5 d3.0 S3

441.2 0.74 0.99 2.49 14.97 0.29 0.04 0.65 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 342.4 1.03 0.67 0.96 5.57 -0.04 0.67 -0.22 -0.78 -0.62 5.65 0.32
Lubuski 87.7 0.18 0.26 0.74 4.65 -0.91 -1.17 -1.33 -1.00 -0.83 7.44 0.11

294.0 0.67 0.65 3.27 7.71 -0.21 -0.11 -0.27 1.57 -0.14 5.22 0.38
628.5 1.38 1.45 1.58 9.45 0.92 1.43 1.91 -0.14 0.25 3.63 0.57

1 300.6 1.70 1.47 3.28 5.01 3.19 2.12 1.96 1.59 -0.75 2.99 0.64
Opolski 121.3 0.34 0.42 0.74 5.28 -0.79 -0.82 -0.90 -1.00 -0.69 6.99 0.16
Podkarpacki 427.2 1.38 0.88 3.44 8.32 0.24 1.43 0.36 1.75 -0.01 4.10 0.51
Podlaski 252.6 0.60 0.58 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 1.96 18.34 0.49 0.72 0.36 0.24 2.24 3.76 0.55

295.4 0.57 0.75 1.97 10.93 -0.20 -0.32 0.00 0.25 0.58 5.13 0.38
207.1 0.34 0.25 0.60 4.32 -0.50 -0.82 -1.36 -1.14 -0.90 7.18 0.14
107.0 0.27 0.43 0.67 3.60 -0.84 -0.97 -0.87 -1.07 -1.06 7.26 0.13

Wielkopolski 378.6 0.64 1.11 1.89 14.62 0.08 -0.17 0.98 0.17 1.40 4.37 0.48
Zachodniopomorski 129.8 0.28 0.66 1.61 5.98 -0.76 -0.95 -0.24 -0.11 -0.53 6.41 0.23
Arithmetic Mean 355.6 0.72 0.75 1.72 8.35 0.00 0.00 0.00 0.00 0.00 5.41 0.35
Standard Deviation 296.0 0.46 0.37 0.98 4.47 1.00 1.00 1.00 1.00 1.00 1.47 0.18

83% 64% 49% 57% 53% – – – – – 27% 50%
Max 1 300.6 1.70 1.47 3.44 18.34 3.19 2.12 1.96 1.75 2.24 7.44 0.64
Min 87.7 0.18 0.25 0.60 3.60 -0.91 -1.17 -1.36 -1.14 -1.06 2.99 0.11

Source: Own study, based on GUS data. 
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-

in current prices. This last indicator is presented with the annual delay (ac-

-

-

these expenses in the time have various directions. In some years there is an 
-

the participation of the expenditure on the innovative activity in the relation 



 47

-

Figure 3. S

very high

high

low

very low

patial Spatial diversity of Taxonomical Index of R+D+I activity (x3 ), 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-
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Conclusions 
-

-

-
tion between the value of the intellectual capital and the level of the eco-

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

Region Competitiveness index Place in the ranking Level of Competitiveness
0.57 1

Very high0.50 2
0.50 3

Pomorski 0.37 4

High
0.34 5

Lubelski 0.34 6
Wielkopolski 0.32 7

0.31 8
Podkarpacki 0.29 9

LowPodlaski 0.26 10
Zachodniopomorski 0.23 11
Opolski 0.20 12
Kujawsko-Pomorski 0.15 13

Very low0.15 14
Lubuski 0.11 15

0.04 16
Source: Own study.
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Figure 4. S

very high

high

low

very low

patial diversity of the regions' competitiveness according to the criterion of the intel-
lectual capital

Source: Own study.

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 

-
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