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Summary

Purpose — The aim of the present research paper is to enrich the achievements of science through
a description of a theoretical-methodological approach to measuring the national intellectual capital
(NIC) along with its application in the evaluation of the European Union countries (2015).

Research method — The synthetic indicator, describing the intellectual capital of the EU countries was
quantified by using the TOPSIS method. The year 2015 is the study period.

Results — The estimation results confirm the diversity of the intellectual capital level in the 28 coun-
tries of the EU. The highest index value applies to Sweden. Romania takes the last — 28th place and
belongs to the fourth typological group with a very low potential of intellectual capital.

Originality /value | implications | recommendations — The new petspective on defining and taxonomy of
intellectual capital (including ecological capital) is a kind of novum in this area. As a result, the elabo-
rated ranking of the EU countries provides a new, wider perspective on the intellectual capital issues.

Keywords: national intellectual capital (NIC), human capital, social capital, structural capital, ecological
capital, TOPSIS

JEL Classification: C38, O15, O34, O52

1. Introduction

The concept of intellectual capital has become popular due to the expansion of
the list of economic growth factors so as to include intangible capitals, which oc-
curred in the 80’s and 90’s of the previous century [Stahle et al., 2015, p. 20; Paszko,
2019, p. 144]. Initially, a reporting gap, a difference between the market value of
a company and its accounting value, was discovered [Pedru et al, 2018, p. 411] and
defined as intellectual capital. The microeconomic scale of research was extended in
1999 to include the national perspective (national intellectual capital — NIC) due to
the first attempt to measure the intellectual capital of Sweden [Michalczuk, Fiedor-
czuk, 2017a, p. 216]. Since that time, studies into the conceptualization of this the-
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ory and the development of a universal method to measure NIC have been contin-
uing. However, until now no standard for the understanding, classification of as well
as a set of diagnostic properties of NIC, have been established. The development of
a clear conceptual framework has been hampered by NIC’s characteristics
[Michalczuk, Fiedorczuk, 2017b, p. 119-120]. As a consequence, the measurement
of national intellectual capital is a very complex problem as well as an ongoing chal-
lenge for the world of science [Salonius, Lonnqvist, 2012, p. 333].

Despite their recognition, the new (intangible) determinants of economic wealth
are still not being correctly adapted to its measurement. The current state of
knowledge does not allow reporting systems or development models [Tubadji, 2014,
p- 56] to include intellectual capital. This is a serious scientific problem since intel-
lectual capital has been recognized as the main wealth generator of economies
[Tsouli, Elabbadi, 2017, p. 27]. Additionally, it plays an important role in the process
of current and future growth and development of states [Seleim, Bontis, 2013, p.
131]. At the same time, it has also become their primary source of competiveness
[Labra, Sanchez, 2013, p. 15] and facilitates other economic benefits. The intellectual
capital of a country is one of its most important sources of economic prosperity and
has a significant impact on the nation’s economic results [Bontis, 2004, p. 15].

The importance of knowledge regarding the level of intellectual capital of states
has been emphasized by numerous authors. In the opinion of Edvinsson, Lin [2011,
p. 253], it allows the identification of the economy’s key development/competitive
factors providing decision makers with its complete picture. According to Schuima
et al. [2008, p. 292], monitoring of NIC allows control over progress in the realiza-
tion process of knowledge development, government programs and policies being
carried out, as well as provides a basis for behavioral assessment of people.

Despite a wide array of benefits, macroeconomic expression of intellectual capi-
tal is still a niche scientific area. According to Pedru et al. [2018, p. 418] this subject
matter concerns only 0.4% of all scientific studies devoted to intellectual capital.
A small number of works dealing with macroeconomic perspective supports the
opinion expressed by Inkinen [2015, p. 519] who believes that NIC is a “reputable
area of scientific research”.

2. Literature Review

The national intellectual capital is an internally diverse category, one that is ab-
stract and invisible, and thus is defined differently by different people. Difficulties in
defining phenomena which possess a complex structure are especially common with
respect to macroeconomic research [Wosiek, 2012, p. 47]. Over the years, a number
of definitions have been developed, however, it has not yet been possible to identify
one that could be considered to be the most commonly used. Intellectual capital re-
flects a set of intangible assets possessed by people, companies, communities, insti-
tutions in varying configurations, intensity and spatial diversity, difficult to diagnose
but having a significant impact on the developmental capabilities of individual
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countries [Bombiak, 2015, p. 55]. Other, varying, descriptions of NIC have been
listed in table 1.

TABLE 1
Review of approaches toward defining national intellectual capital
Authors Definition of NIC
Andriessen, All intangible available resources that give a relative advantage and
Stam which in combination are able to produce future benefits.

The hidden values of individuals, enterprises, institutions, communi-
ties and regions that are the current and potential sources for wealth

Weziak . . .
¢ creation. These hidden values are the roots for nourishment and the
cultivation of future wellbeing. IC cannot be observed directly.
Salonius, A bundle of assets which help a nation to purpose its goals related to
Lénnqvist economic, social and environmental development.

Source: author’s own work based on: [Andriessen, Stam, 2009, p. 490; Salonius, Lénnqvist
2012, p. 333; Weziak, 2007, p. 4].

Various authors define NIC differently and, as a consequence, there is no con-
sensus in relation to its taxonomy [Michalczuk, Fiedorczuk, 2018b, p. 92]. This is
conditioned by varying levels of aggregation, the degree of standard adaptation or
the approach toward model evolution in time. The construction of NIC is most of-
ten a hierarchal structure.

This is reflected in the diversity of NIC diagnostic characteristics sets. Some re-
searchers [Salonius, Lonnqvist, 2012, p. 333] claim that the development of a correct
set of NIC diagnostic has the greatest impact on the results of NIC measurement.
With their help, the more precise understanding of scope and components making
up NIC is possible. Selected sets of diagnostic factors have been presented in table
2.

Sets of NIC diagnostic attributes are characterized by being diverse on many lev-
els and are determined through the specific character of the subject being addressed,
the methods used and the goal of conducted research. The differences concern the
type of variables, the manner in which they are presented and, in the opinion of
Weziak-Bialowolska [2010, p. 33], attribute to the sets’ degree of complexity.

NIC quantification methods can be divided into two groups [Michalczuk,
Fiedorczuk, 2018a, p. 285], specifically:

—  methodology based on the analysis and assessment of segment indicators
characterizing individual components of intellectual capital (qualitative
measurement);

—  methodology based on combining segment variables into one synthetic fac-
tor (index) of intellectual capital (quantitative measurement).
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TABLE 2

The review of diagnostic features sets of the national intellectual
capital components

Edvinsson, Lin

Human capital

Market capital

Process capital

Renewal capital

Skilled labor
Employee training
Literacy rate
Higher education
enrolment
Pupil-teacher ratio
Internet
subscribers

Public
expenditure on
education

Corporate tax
Cross-border
venture

Culture openness
Globalization
Transparency
Image of country
Exportts of goods

Business competition
environment
Government efficiency
Intellectual property
rights protection
Capital availability
Computers in use

per capita
Convenience of
establishing new firms
Mobile phone
subscribers

Business R&D
spending

Basic research
R&D spending/
GDP

R&D researchers
Cooperation
between
universities

and enterprises
Scientific articles

Kipyld, Kujansivu, Lénnqvist

Human capital

Social capital

Structural capital

Relation capital

Secondary school
enrolment
Higher education
achievement
Skilled labour
Flexibility and
adaptability

Social responsibil-
ity
Entrepreneurship
Ethical practices
Social cohesion
Knowledge trans-
fer

Internet users
Computers per capita
Scientific articles
Patent productivity
Value system
Transparency

Justice

Expotts of goods
(%GDP)

Exportts of
commercial services
Image abroad

Relocation threats
of R&D facilities

Source: authot’s own work based on: [Edvinsson, Lin, 2011, p. 255; Kipyla et al., 2012,

p. 350].

The problem of measuring intellectual capital on the national scale is surprisingly
current. It has become significant in connection with the actualization of economic
growth factors which has resulted in the need to expand research concerning the
concept of intellectual capital, especially with respect to economies based on know-
ledge. However, quantification of NIC is associated with numerous limitations. The
first of these concerns the definition of this ambiguous concept since the best
description has not yet been agreed upon. Others appear along with attempts to
determine constituent elements and in particulatizing its components through diag-
nostic attributes. These activities constitute only the initial stages of NIC quantifica-

tion.
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3. Measurement procedure of intellectual capital of the European Union
countries

The NIC measurement process consists of four stages. First of them constitutes
the theoretical assumptions of national intellectual capital model. For the needs of
this study, it has been accepted that the national intellectual capital of a particular
country is the potential value inherent in the intangible and tangible knowledge
products of its economy which depends on the financial capital and impacts social,
economic and ecological processes. This value determines the current level of pros-
perity and the ability to improve it in the future [Bontis, 2004, p. 15].

Thus understood concept of intellectual capital consists of four components.
The structure of NIC is presented in chart 1.

CHART 1
Taxonomy of national intellectual capital

Human capital is the potential value inherent in the knowledge held by the citizens of a
given nation which determines its current prosperity level and the ability to improve it in the
==y future. Human capital is the intangible driving force behind intellectual capital. It expresses

the level of general and specialized knowledge, possessed skills, the ability to absorb and
create new knowledge as well as attitudes toward personal development and qualifications

Social capital is the potential value contained within people's attitudes, role models, trust,
social norms, wotld view, culture, ethical boundaries and image which decides their current
level of prospetity and the ability to improve it in the future. It determines the quality and
stability of social relationships as well as the process of communication.

NIC
|

Structural capital is the potential value of a propetly functioning market and
infrastructure which determines the current level of prosperity and the ability to improve it
= in the future. Structural capital encompasses tangible and intangible market and process
structures including: technical, communicational, digital, transpott and institutional

infrastructure.

Ecological capital reflects knowledge and procedures dealing with managing limited
natural resources. It is the potential value of the state of the natural environment which
determines the current level of prosperity and the ability to improve it in the future.
Ecological capital expresses the effective protection of the natural environment and the
responsible strategy for the exploration of possessed reserves of natural resources
(renewable and non-renewable).

Soutrce: authot’s own work.

The author includes the component of ecological capital in taxonomy of national
intellectual capital. This innovative approach is meant to be a reaction to the current
problem with access to a pollution-free environment, natural resources and healthy
food. The significance of having to establish this category is confirmed in numerous
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scientific studies and the results of international organizations’ reports. Assigning
equal importance to the “natural” capital with respect to other forms of capital is es-
sential for the correct management at the national level [Helm, 2015]. In the re-
viewed approaches, this type of capital rarely appears as an individual component of
NIC. Its closest counterpart (socio-environmental capital) has been defined as a part
of structural capital by only one team of researchers: Alfaro et al. [2011, p. 6711;
2014, pp. 263-264] and Lépez et al. [2011, p. 264].

Intellectual capital possesses numerous characteristics which make its measure-
ment difficult. It is a category that is immeasurable, intangible, non-uniform, renew-
able, unlimited, internally complex and prospective in character. National intellectual
capital is a non-autonomous category. “The main characteristics of capital are
movement, activity, circulation and non-existence” [Matysiak, 2008, p. 86]. Since
capital is a non-independent entity, existing only as a part of a particular whole, NIC
is always a part of a specified system which contains powers that can impact its state
positively or negatively. For that reason, NIC should not be gauged separately from
the environment within which it functions or processes connected to it. It is deter-
mined by the necessity of treating NIC as a part of a system in which it functions.

The second stage of the measurement process concerns the measurement
method. To measure the intellectual capital of a selected group of countries the au-
thor of the present study uses the method of classic linear ordering of multi-attrib-
ute objects or the so called TOPSIS (Technique for Order Preference by Similarity
to an Ideal Solution) method, which was created by Hwang and Yoon in 1981. The
measurement of an uncountable category was conducted by [Perlo, Roszkowska,
2017, pp. 72-73; Michalczuk et al., 2019].

The TOPSIS method consists of 7 stages [Roszkowska, Wachowicz, 2013, pp.
17-19]:

—  Selection of diagnostic characteristics based on content-related and statisti-
cal assumptions. Roszkowska, Wachowicz [2013, pp. 13-14] declare that the
coefficient of variability cannot be lower than 10%.

— Division of diagnostic characteristics into stimulants, destimulants and
nominants and assigning importance. Within the study it has been assumed
that every component of NIC is equally important, therefore, all diagnostic
characteristics have been assigned equal importance.

—  Normalization of diagnostic characteristics’ value. The study used the
procedure of zeroed unitarisation through the utilization of the following
equations:

X — mlin {xik }

7 max {x, J- min {x, }
1 1

for stimulants:

©)

max {xu b= x

Zy = -
for destimulants: mex b} e b}

)
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X — m‘in {xik}
Cor — mlin {xtk }
zZ, = 1 dla x, =c,
Xy — max {xik}

Cor ~ mli_n {xik }

dla x, <c,

dla x, >c,,

for nominants:

©)
where: 7 is the number of the object ( = 7, 2, ..., ), £ — the number of the diagnos-
tic characteristic and cox is the nominal value of the k™ diagnostic characteristic.

- Calculation for every object of the Euclidean distance from the pattern and
the non-pattern, using the following equations:

. m v
d' = Z(Zik —Zy )
distance from pattern: k=1 @

distance from non-pattern: k=1 ®)
where: 7=1,2, ..., n

- Determination of synthetic measure values for each object in accordance
with the formula [Hwang Yoon 1981, p. 132]:

d”

i

©)

where: 7=1,2, ..., n

The measure assumes a value from <0,1> where the value 1 is reached for the
standard and the 0 value — for non-standard.

—  Ordering of the studied objects and their division into typological groups.

Boundaries of divisions are delineated according to the following formulas

[Nowak 1990, pp. 92-93]:
—  group 1 (very high phenomenon level): ¢; 2 ¢ +5,,
—  group 2 (high phenomenon level): ¢ < ¢, < g+,
—  group 3 (average and low phenomenon level): ¢ =5, < ¢; < ¢,
—  group 4 (very low phenomenon level): & < ¢ =5, .
where: mean average — g , standard deviation — .5, synthetic measure — ¢

—  Linear ordering of decision variants due to the value of their measure

assessment.

The TOPSIS method provides a possibility for the quantitative complex de-
scription of a directly immeasurable socio-economic phenomenon. The assessment
of its level is based on the value of one aggregated quantity (synthetic measure)
which is quantified on the basis of a data set. The TOPSIS method determines the
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distance of the objects being reviewed from the ideal and the non-ideal solution.
The object which is the closest to the ideal solution and, at the same time, is the
furthest from the non-ideal solution, is considered to be the best. The value of the
synthetic measure falls within the range of <0-1> [Zalewski, 2012, p. 139].

The third stage of the measurement process is the elaboration of the diagnostic
characteristics of intellectual capital of the EU countries, their verification and anal-
ysis. The development of an initial set of diagnostic characteristics is the first stage
of the TOPSIS method. Regardless of the method used, the process of selecting
variables is considered to hold a key role in the process of measuring NIC. This has
been confirmed by Macerinskiené and Aleknaviciate [2017, p. 578].

Diagnostic characteristics selected for this study reflect the theoretical assump-
tions connected with the accepted concept of intellectual capital and its compo-
nents. All of them are measurable. In accordance with the conceptual assumptions,
some variables express visible artifacts of knowledge, such as, for example: the share
of expenditures within GDP. The year 2015 is the study period. The selection of the
study period was dictated by the availability of the most current data.

On the basis of a literature study, a preliminary set of diagnostic characteristics
(DSo), consisting of 57 attributes has been established. 18 of them concerned human
capital (HC, 12 — social capital (SC), 13 — structural capital (SRC) and 14 — ecological
capital (EC). All characteristics contained within the DSO set are characterized by
a high substantial value and measurability. In order to ensure comparability between
the countries being considered in the study the characteristics have been presented
as intensity factors. Missing data was filled in using data from the closest available
period. Consequently, seven characteristics were described by data from 2016, data
for two attributes concerned the year 2014 and data from 2013 reflected the state of
three characteristics. These will create a data matrix (m x n) of values reached by
objects within each characteristic. In accordance with the assumptions of this
method, the type of the characteristic is defined (stimulant/destimulant).

Despite the fact that the article’s author believes that diagnostic characteristics
impact NIC with varying intensity, within the study their equality was assumed. This
simplification is the result of the author not possessing enough specialized
knowledge in the fields of ecology, environment, sociology and technology which is
crucial in the process of assigning importance to each characteristic. This point has
also been made by Hervas-Oliver et al. [2011, p. 115] who claim that assigning im-
portance to diagnostic characteristics on the basis of one’s own judgment causes in-
terference with the final result of the study.

The DSO set was subjected to statistical verification. Elimination of excessively
correlated characteristics was conducted on the basis of the inverted correlation
matrix method. According to Malina, Zelias [1997, p. 11-27] the algorithm of this
method progressed through the following steps:

—  designation of a correlation matrix;

—  designation of a matrix inverse to the correlation matrix;
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—  determination of a critical value for diagonal elements of inverted matrix at
10. On the basis of this condition 2 characteristics, KI._19 and KE_2, were
removed from the set;

—  identification of diagonal elements of the inverted matrix with respect to
the module smaller than the assumed critical value;

—  reduction of the characteristics through the elimination of attributes which
do not fulfill the condition formulated during the previous step.

On account of the large number of characteristics contained within the DSO set,
the algorithm was run separately for each of the identified components of NIC
which resulted in a new set of potential diagnostic characteristics — the DS; set
which consisted of 20 attributes. The values of the characteristics within the DS; set
are characterized by great variance. Unlike previous activities, at this stage the elimi-
nation of attributes was based on the results of one inverse matrix covering the data
of 4 components of NIC. As a result of these actions, 3 characteristics: HC_9 —
“Total R&D expenditure in GDP [%]”, SRC_7 — “Fatal traffic accidents per 100,000
inhabitants” and SRC_10 — “Number of airports serving over 15,000 passenger
units annually/capita” were discarded creating a final set of diagnostic attributes —
the DS2 set. As a consequence, thirteen stimulants and four destimulants were sub-
jected to proper examination. 11 features reflect the situation in 2015, 6 are de-
sctibed by 2016 data (KL_8, KI,_14, KS_1, KSTR_12, KSTR_13, KE_10).

Attributes qualified for the construction of the synthetic NIC indicator were
subjected to statistical analysis. Basic statistical measures of DS2 set have all been
presented in table 3.

TABLE 3
Basic descriptive statistic of the set of diagnostic characteristics (DS2)
Sym. Diagnostic feature Max. Min.
Population attending the

HC_2 training after completing 14.99 7.15 47.68 3470 >80 .

. . Denmark Romania
basic education [%]

HC_7 Population with mobile In- 27 46 8.56 3116 4%3.00 13.00
ternet access [%0] Finland Italy
Population using electronic

. 2.
HC_8 banking (buying shares, 13.64 11.72 85.93 38.00 00 .
oY Italy Slovakia
bonds, taking loans)
New doctoral graduates 355 0.63
HC_13 pet one thousand of 1.80 0.86 48.03 .
. Slovenia Poland
population, aged 25-34
Research and development
. 18.
HC_14 | personnel of private sector 42.36 15.53 36.66 6697 8 4§
o Sweden Latvia
[o]
Patent applications to the 3.50 0.14

HC_15 EPO per employees in 1.22 1.04 8498 | ’ .

B&R Sweden Bulgaria
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Sym. Diagnostic feature Max. Min.
The number of suicides 23.60 4.00
SC1 per 100,000 inhabitants 871 437 >0.18 Greece Czech Rep.
» 47.50 6.10
SC_2 Adolescent fertility rate 17.43 8.12 46.59 Lithuania Greece
Population attending
SC_5 formal and non-formal 11.68 8.85 75.81 :;914 0 . ;ZOh Jand
education and training [%o] weana ctherlands
: . 58.00 0.90
0
SC_6 Active population [%0] 22.43 15.14 67.50 Netherlands | Malta
SRC_1 Unemployment rate 9.34 5.75 61.52 24.60 2.10
France Cyprus
SRC_7 High technol(')gy export 128575 | 144317 | 112.24 7147.00 35.90
[USD per capita] Ireland Cyprus
Raw material productivity 4.18 0.29
SRC_13 [EURO/kg] 1.76 111 63.04 Nethetlands | Bulgaria
241 .
EC_1 Annual average PM 2.5 13.79 4.90 35.58 4.10 . > .30
Bulgaria Finland
Renewable energy in total 5393 99
EC_4 cnewan ¢ Cnergy Mot 1 1980 | 1170 | 59.08 |2 Luxem-
consumption Sweden
bourg
Organic area in total agri- 21.25 0.21
EC_10 cultural area [%0] 776 >34 08.81 Austria Malta
. 66.00 7.00
EC_12 Recycling rate 35.99 14.56 40.45 Germany Malta

grey color — destimulant

Source: authot’s own work based on: Eurostat’s, European Innovation Scoreboard’s, World
Bank’s, WHO’s, EEA’s data.

The diagnostic characteristics have been normalized. For this purpose, zeroed
unitarisation was used. Normalizing variables allows variables to be compared.
As a result, scorecards of European countries were prepared in terms of 17 diagnostic
features, which are presented in table 4.

Obtaining the intellectual capital index of the EU countries (NICI) constitutes
the fourth stage of measurement process. The NICI calculation process was carried

out in accordance with formula 6.

Chart 2 presents the value of the hidden variable synthetic measure of the intel-
lectual capital of the EU countries in 2015. The results are shown in descending or-

der.
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TABLE 4
European countries scorecard on 17 diagnostic characteristics
Sym. | < |wl e A R o |«
SN N I N e A R R N I B R e el N R e
ev2s g Id B |E|E(d|8 |89 |g|g|g |8 H|EH
AUS 8 |16 (18132 |3 |8 [16]10]9 |8 [4 |12]|17]4 |1 |2
BEL 1506 |14 |10 |18 [15[23|9 [13[22]2 |7 [16]25]17 |4
BUL 27 |22 |27 |17 |15 | 28 | 14 |8 |28 |25 | 25|25 |28 |28 | 12| 23|20
CRO 25 |24 |23 |19 25|27 |26 |20 |17 |16 |20 |22 18 [20|6 |16 23
CYP 18 |20 |24 |27 [ 23|15 |25 |2 |5 |27 |28 |28 | 15[ 18|22 19|24
CZE B |15 12201 [15[19 17 [24]6 | 19|19 |17 |4 |15
DEN 1 5 3 2 6 6 10 1 9 2 6 16 | 7 10 | 6 5 1 | 8
EST 1015]5 |21 |21 |16|12]2 |21 |10]|11|16]25|4 [7 |3 |22
FIN 301 |6 |4 |9 |4 |19]21|8 |2 |4 |17]|21|1 |2 |7 |12
FRA 6 |9 | 15144 |7 |22|18|16]12]|1 |8 |5 |10]|16]|18]|13
GER “l12{16|5 |7 |2 |2 |1w0f12]20|7 [11]|9 [12]|18|13]1
GB 7 3 4 3 16 | 10 | 3 6 23120 |6 9 4 5 24125 | 11
GRE 26 [ 18[9 | 20|27 |26 |28|1 |13]19]13|5 |16]|25]|15|15]|25
HUN 17 |14 |20 |22 |5 |17 |4 | 22|25 |24 |23 |21 |22]23|19]21]18
IRE 20|19 (107 |13 ][12|18 17|15 |11 [12|1 [8 |3 |23|26 |14
ITA 19281 |16|14]9 |24]3 |6 [22]19|14]3 |22|13]5 |9
LAT 22 (26|12 25|28 [20]20|27|24]8 |21]27]2 (8 |3 |6 |21
LIT 16 |25 |17 |23 |24 |25 |16 |28 |22 |18 |18 |18 |23 |9 |9 |12 17
LUX 504 |7 (8|71t |13]7 |7 |5 |92 [11]|28]|22]6
MAL 20 | 8 8 26 | 8 19 | 5 5 18 [ 28 | 10 | 10 | 13 | 15 | 27 | 28 | 28
NET 4 |7 |29 |3 |5 |7 |7 |1 |1 |3 |12|1 |13|26|24]5
POL 23|23 |2 | 28|19]18(9 |25]20|3 |15]|3 |24|27|21|20]|10
POR 12013221220 |23 23| 12|14 |14 |9 [20]|20(7 |8 |14]19
ROM 28 |27 |19 |24 |22 | 22| 6 |11 |27 |26 |26 23|27 |21]|10|27]27
SLOVA |24 |10 | 28 | 10 | 26 | 24 | 21 |19 | 26 | 15 | 17 | 24 | 17 |24 | 20 | 8 | 26
SLOVE |9 |17 |13 |1 |10 |13 |17 |24 |4 |5 |27 |13 |14 |26 |11 |9 |3
SPA 121|258 | 18|14 |27 |4 [11|23|14[26|6 |14 |14 1016
SWE 2 |2 |26]6 |1 |1 |13|14]3 |4 |2 |15|11]2 |1 |2 |7

Soutrce: authot’s own work.
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CHART 2

Value of the national intellectual capital index (NICI)

of the European Union countries in 2015

CL8T() n——

S06Z'0) T—

SCOIC0

GCTE0 n—

GETC0  ——

$OCC0  ——

YIYE () ——

0SHE')  n——

$89C°)

CTIH'0  ———

CTP0  ——

TLTY')  ——

S/ZH0 m——

6OTY'()  ———

8PP () ——

POLY' ()  —

1670 e ———

OV0S'0
6CCS')
TLPS) e —
LOGS'()
88GGT()
GOOS™()
1€LG°0  n———
STO'()
CTGO"() |
S099"() 10—
0L9°()

0)
=

S SN AL N AR N S
S S o o o o o oS

erURwoy
erredng
eNEOI)
eI{BAO[S
eruEnpry
snxdin)
920010)
PIAY]
£reSuny
uredg
[eSmzog
CIEIN
puz[od

‘doy yooaz)
BIUOISH
Aear
BIUDAO[G
wnidpg
pueaIy
Smoquiaxn |
2oue]
TSNy
Auewron)
payun
SPUBFIIAN
phidiiticlgy
pueul]
uapamg

Soutrce: authot’s own work.

CHART 3

Spatial variance of European countries in 2015 on the basis

1V group

111 group

of the NICI ranking

11 group

1 group

Source: authot’s own work.
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The level of intellectual capital of the EU countries shows a variance at a level of
25.24%. In that ranking Sweden takes the first place with a result of 0.676. The
smallest NICI value in the ranking (0.2872) reflects the potential for intellectual
capital of Romania. The value of population standard deviation is 0.116. The aver-
age level of intellectual capital in states considered in the study is 0.461.

A classification of the EU states was performed establishing four typological
groups (chart 3).

The northern regions of the European Union are occupied by the states from
group 1, those with a very high potential for intellectual capital, mainly Scandinavian
countries. Nations which display a high potential for intellectual capital — group 2,
are located in Central Europe. Eastern Europe and the West (Spain and Portugal)
are occupied by countries having a moderate and low potential for intellectual capi-
tal (group 3). States from the typological group 4 are located in Eastern Europe.

4. Conclusions

The main aim of the article was the proposal of a new, theoretical and method-
ological approach to measuring national intellectual capital (NIC) and its application
in the assessment of the potential of the EU nations (in 2015) in this respect. The
realization of this goal consisted of multiple phases. On the basis of the completed
analysis the author developed her own definition of NIC and specified its compo-
nents including a new element, that of ecological (natural) capital. Subsequent steps
were determined through the use of the TOPSIS method which was utilized to se-
lect and verify variables chosen for the study with the quantification of the synthetic
indicator completed on their basis. Measurable results of the study include: a ranking
of 28 countries and their division into so-called typological groups. As a result, it can
be ascertained that the new method allows to measure an unobservable category of
NIC. The highest index value applies to Sweden. Romania takes the last — 28th place
and belongs to the fourth typological group with a very low potential of intellectual
capital. The results of the research complete the information gap on intangible fac-
tors of wealth creation in economies and provide knowledge on the possibilities of
development of the country. They can be used in political activities, improving the
process of shaping the strategic objectives, associated mainly with development.

Other than the unclear conceptual framework of NIC, limited access to appro-
priate data is the greatest obstacle in its measuring. Despite this, the results obtained
can be regarded as reliable and satisfactory. The original method developed by the
author to measure NIC allows to consider a wide range of factors. In particular, the
approach to NIC taxonomy (isolation of ecological capital) allows the contempla-
tion of important and previously ovetlooked world problems.

The concept of the “green intellectual capital” or GIC addressed at the microe-
conomic level by Delgado-Verde et al. [2014], Yadiati et al. [2019] and Yusoff et al.
[2019] as well as that of “sustainable intellectual capital” described by Cavicchi and
Vagnoni [2017] were an inspiration in specifying the notion of ecological capital
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within the structure of NIC. The natural environment and its state seem to be one
of the most important challenges currently faced by governments and societies.

The contemplated problem requires further empirical and theoretical explora-
tion. The obtained results can be utilized in future research concerning the following
issues:

1. The use of the proposed approach in measuring national intellectual capital

for different periods of time.

2. The use of the proposed approach in measuring national intellectual capital

for different objects.

3. Characterization of needed information that is currently unavailable and

which could, in the future, improve study results.

4. The analysis of causes of the low level of intellectual capital in specified

countries as well as success factors in the group of nations displaying the
highest value of the NIC index.
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