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1 IABA 1.7. DIAGNOSTIC ANALYSIS OF INTELLECTUAL CAPITAL OF
UKRAINIAN REGIONS

Zhuravlyova LV,
Ph. D., Professor
;S Kwznere Kharkiv National University of Econamics

In a knowledge society, competitive advantage shifts from material and financial assets to
intangible assets. Empirical rescarches show a strong relationship between intellectual capital and
mational ceonomic development |1, 2] In addition, intangibles positively affect work productivity [3]
anid provide the future profits of countries and their organizations [4).

Intellectual capital is the main factor involved in the wealth creation in the current era [3, 4],
and s such, should be measured more precisely



But there is no universally accepted definition of intellectual capital in the Iierature.
Following Edvinsson and Malone |5, p. 44|, mtellectual capital 1s the possession of knowledge,
apphied expenence, organizational technology, customer relationships and professional skills that
provide the firm with a competitive edge in the market’. Intellectual capital has also been defined as
the difference between a firm’s market value and the cost of replacing its assets. It is those things
that we normally cannot put a price tag on, such as expertise, knowledge and a firm’s orgamzatio
learning ability [4] Bontis et al |4) arpued the importance of Intellectual Capital flows and defined
IC as “the collection of intangible resources and their flows”. This defimition imphies the dynami
nature of IC and its development through time.

In this research the 1C as a subject of analysis is an economic category to indicate adequate
post-industrial class society system ol relations between cconomic actors about the formation,
distribution, use and reproduction of intellectual resources, production. exchange, distribution and
consumption of mtellectual products to create added value [6] This study was based on a hink that
1C 15 reflected not simply the sum of existing intangible (non-matenial) resources, but wath ability of
a business entity to receive economic benefits from them: "Value 15 created m the process of
transforming one resource to another, for example: .. skills - in new processes. relationships - in
savings on transaction costs, brands - in higher profits" [7].

Intellectual capital can usvally be divided into human, structural, and customer or
relationship capital |5, 8, 7, 9, 10]. These components of intellectual capital make it possible to
claborate and estimate an indicator of intellectual capital for a termtory. We have constructed
indicators of structural, human, customer and aggregate capital

Human capital 1s defined as the knowledge, skills, expenience, mtuition and attitudes of the
workforce. It 1s represented by the intangible assets embodied by individuals. Roos et al. [7, p. 32]
argoed that people generate capital through competence. their attitude and their intellectual agility.
Structural capital 1s consists of a wide range of patents, concepts, models, and computer and
administrative systems. Stewart |10, p. 109] states that culture is also an element of structural
capital. According to Bontis, it includes routines and structures [4]. Customer capital is owned by
every firm that has customers [10, p. 143]. [t refers to the organization's relationships or network of
associates and their satisfaction with and loyalty to the company It includes knowledge of market
channels. customer and supplier relationships, and industry associations.

At present, the research on intellectual capital theory is focus on enterprise [6]. But now the
intellectual capital theory is expanded from enterpnises level to regional and macroeconomic level.

Regional intellectual capital are vital in order to improve estimates of wealth for a given.
region or country through a similar process to that employed at microeconomic level. All of the
above indicates the need to estabhish a measure of intellectual capital in order 10 gain insight into
the relative advantage that some regions of Ukrame have over others in order to develop policies to
zuide future economic development. 1t 1s to help establish the future direction of their economic
development through measurement the ntellectual capital and the examining the comparative
advantages of regions

It 1s necessary 1o note the almost complete absence of works by Ukrainian scientists on
scientific-applied rescarch in the area of empinical analysis of region's intellectual capital. This 18
explamed, n particular, by a cerfain lag of postindustrial cconomic system in Ukraine. the lack of
advanced intellectual capital management practices in our country

The central objective of this rescarch s to assess and to map intellectual capital in 27
Ukratnian regions.

The methodical approach 1o analyzmg the processes ol formation mtellectual capial,
mcludes the following steps: formulation of the problem, selection of homogencous groups of
region in terms of intellectual capital's formation on the basis of cluster analysis, choice of a
variables for models of the regional intellectual capital, quality assessment model and analyze.
smulabion results,

Intellectual capital of the region as a complex heterogencous object management [6] is
multidimensional. In such cases it is advisable before you move on to the modelling and analysis of

h
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wieh objects to distinguish homogeneous groups by cluster analysis. This intellectual capital has
been described by several vanables, describing the processes of the functioning of the regional
Wiellectual  capital, such as rates: regional domestic product. regional HDIL institutions
Wlisstruciure, health and primary education, higher education and traimng labour, market
siheiency. goods market efficiency, technological readiness, market size. business sophistication,
lnovation

Clustering of normalized data was performed by the method of Ward, whose results are
presented on fig. 1.

Tree Diagram for 25 Cases
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Fig. 1. Cluster dendrogram of Ukrainian regions depending on intellectual capital functioning
Puchdian distance between three clusters of Ukrainian regions depending on level of
Wtellectual capital presented on fig 2.

Euclidean Distances between Clusters (S
Distances below diagonal
/lciuster |Squared distances above diaganal

Fig 2. Kuclidian distance between three clusters of Ukrainian regions depending on processes
of intellectual capital functioning
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We have three categones of clusters to be represented on the map of Ukramne. The first
chuster s formed with regions which has a medium level of intellectual capital formation. Thi
cluster consist of 11 regions of Ukrame (41 %) AR Krym, Zaporiz'ka. | uhans'ka: Kyyivs'ka;
Poltavs'ka: Ivano-Frankive'ka: Mykolayivs'ka, Cherkas'ka. | 'vivs'ka: Ternopil's'’ka, Chernihivs'kal
I'he second cluster ncludes regions with a low level of ntellectual capital’s formation. Toe regions
which make this cluster, concern Vinnyts'ka: Rivnens'ka, Sums'ka,  Volyns'ka;, Khmel'nyts'ks
Zakarpats'’ka, Chernivets'ka, Zhytomyrs'ka, Kirovohrads'ka, Khersons'’ka territories. These are 37
percent of regons. The third cluster combined regions which High level of intellectual capita
Ihese are leaders in the aggregate of Ukraine territories with high values of vanables tha
characterize  the mtellectual capial's  functionmg  Dnipropetrovs’ka.  Doneis'ka,  Odes'ka
Kharkivs'ka. These are 15 percent of Ukraine regions.

Many determinants drive regional intellectual capital. Therefore, it 1s a key problem
establish a set of indicators to measure miellectual capital which s adaptable to the practical
situation n Ukraine,

The ntellectval capital of a region requires the articulation of a system of vanables that
helps to uncover and manage the invisible wealth of a territory.

Therefore. this research proposes a theoretical model to measure and evaluate the regions
intellectual capital that allows determine what we must take into account to make temtory a source
of wealth, prosperity, welfare and future growth. Furthermore, local intellectual capital provides
long rmun vision Thus, in this rescarch we develop and explamn how to implement a model 10
estimate intellectual capital in regions. In this sense. our proposal 15 10 provide a model for
measuring and managing intellectual capital usmg socto-cconomic indicators for regions.

Intellectual capital can be split into three components: human capital. structural capital, and
relational capital. The architecture of the assessment includes. besides the three components of
mtellectual capital, socio-economic indicators for regions,

The mntegrated index of cach 1-th component of the regional intellectual capital (1C) 1s defin

-
X max-
.
~ Y max— Y min
X, — actual level of j-th individual socio-cconomic indicators of regional intellectual capital,
Nonas — max level of j-th individual socio-economic indicators of regional intellectual capital;
Xmn —min level of j-th individual socio-cconomic indicators of regional intellectual capital;
Individual socio-economic indicators of regional intellectual capital are presented in the table
1

While we report the results of the 3 components of ntellectual capital. it is important to keep

in mind that they are not independent: they tend to reinforce cach other, and a weakness in one a
often has a negative impact in others

The mntegrated index of the regional intellectual capital 15 a triangle method. This indes

caloulated as the triangle area at which the sides are components of the intellectual capital: human,

structural and customer. The triangle arca defined by Heron formula.

Table 1

Individual socio-economic indicators of regional intellectual capital

Individual socio-economic
mdscators of regonal cstomer
intellectual capital

Indmvadual socio-economic mdicators Individual socio-economue indicators of
of regonal human melleciual caprial regional structural intellectual capital

| lealth and primary education Intellectual property proection Gioods market effickncy
Quality of pnmary education Technologscal remdingss Market sue

Higher educaion and trainmyg Availsbility of latest technologies Domestic market s
Ottty of education Fumehevel technology absorption Domestic market size mdex
Secondary education enrolment rite DI and technolopy transfes Foreign market size mdex
Fertiary education enroliment rate Internct users Business sophistication
Chuality of aducaton Broadband Intemet subscriptions Local supplier quantity
Cuality of the educational systens Intemiet handwidth Lowal supplier quedity

v ol math and science education | Mobide broadband subscriptons

Stite of chister developiment
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Uity of management schouls
it access m schools
{Wiethe-job training

| snal svailability of specialized
fsenrch and traiming services
Fatent of staff raming

| abwusr market efficiency
{smyperation in labour-employer

ielations

Viewibility of wage d
Wining and finng practices
Wotundancy costs

Fatent and effect of taxation

Py andd productivity

Waliance on professional management
P e

Mobike telephone subscptions
Frved idephone lines
Trmovabion
Capacity for innovabon
Quality of scwentific research institutions
Company spending on R&D
L ity-inchustry collaboration in R&D
Crovernment procumement of advanced
gy produucts
Avaulability of scientists and
Uility patents
Intellectual
Infrastraciure
Ouahty of overall mirstrocture
Mabile telephone subscriptions
Fioed tedephwone lines
wr force | Popetyprotection.

[ Nature of competitive advantuge
Value chain breadth

Contiol of inkemational distmibution
Production process sophistication

Although the intellectual capital components are aggregated nto a single integrated index,
measures are reported for the 3 components separately because such details provide a sense of the
speuific areas in which a particular region needs to improve. Model of integrated indexes of the
toponal intellectual capital and its components are presented on fig 3, 4, 5 by clusters.In the
wialysis of level of intellectual capital in Ukraine the highest scores achieved the Kharkivs'ka

leintory
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Fig. 3. Model of integrated indexes of the regional intellectual capital and its components by
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In a strongly competitive world only regions with the ability to attract and keep mtellectual
vhpital can win. The development of intellectual capital is crucial 1o attain high competitiveness. Its
livel and its performance 1s considered as crucial factors for economic growth.
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I'JIABA 1L.8. ATPONIPOMHCJIOBA IHTEIPALLIS AIK OCHOBHHI
THCTPYMEHT HIJIBHIIEHHSA EQEKTHBHOCTI
3EPHOIIPOAYKTOBOI'O KOMILIEKCY

Kyxra K.O.,
300y Bay
Hormascexa ogprcasna azpapria akadenst

Hocranonka npobaevn. BupuueHns 3a51a0b NUBHICHHA eeKTHBHOCTI KOMBIKOPMOBHX
NANPHEMCTE HEPOZPUBHO NOB'SIAHC 1A CYHACHOMY CTAIM § AKTHBIAIUCIO IHTSrpantiignx npouects
b APOTIPOMBCIOROMY BHPOOHMITTBL. PO3BHTOK 1| MOrmHOIeHNs HTCIPaIli Mac BRKINBE IHAMCHHA
W KOMBIKOPMOBHX IANPHEMCTS, (Y HKILOHY BaHHE SKHX 0arato B 4OMY JICHKNTE BUI HANBHOCT]
WIIATDREHOTO MEXAHITMY  MIDKIUIY 3801 BIACMO/LII

Aunanis octammix pgocaixens i nybaikaniii. [lpoGresst nummuenun  edektusrocT
MPONPOMKCIOBOT  IHTCIPALl 18 AILHOCTI  KOMOIKOPMOBHX HLUUIPHEMCTE  PO3IIALANN  TaK]
wirnvisn 1 osapy G yaen, sk B, Anapiiayk, S binoyesxo, B. Bojixo, 1. Bopuencexnii, B.
Hanewrmon, TL Tafagynskmit, O Dyasuwcsknit, P Tysepos, JI Jleinexo, B, Jlyommkaii, J1
Pivexen, [k, Epanc, 11 Kanmcoknii, M. Kopeupkuit. O. Kpucansunit, J1. Kpucanon, I Ky, M.
Nosean, 1 Jlvxiaos, 1. Maxapenxo, M. Manix, B. Mecesm-Becensx, A. Onmmenxo, b Tlacxasep, 1.
Hyxannewknii, T1 Cabayk, B. Cmocap, 10, Cemx, B. Tounmn, I'. llmence ta i, Onnak nesHi
WOPSTHYNE  Ta  HAYKOBO-NPAKTHYHI  npoliemyn  MuBHiueHHs  eexTHBHOCTI  BUpoOHMITBA
KOMDIKOPMOBUX TIZINPHEMCTE POIPODIICH! HEAOCTATHLO NOBHO, 3aIMMAETLCA HE 0DIPY HTOBAHOK
CRONOMIMHE CYTHICTE IHTCrPauii B HOBHX YMOBAX POIBHTKY Cycniubioro supobumirsa. [orpebye
IULLILIIOT  PO3PODKH  TEOPETHNMHA  CYTHICTE  ePeKTHBHOCTI  KOMOIKOPMOBHX  NUINPHCMCTR,
HotpefivioT, yA0CKOHANCHH MCTOMMUHI NUIXOAM 40 ouiiky cexTHBHOCTI BHpOGHHITTBA HA
xomGikopMoBx  mumpremcrsax. B jamtil wac sammmalotecs Be  pospoluicHEMH  crpareri
WUHILCHHA COEKTHBHOCTI BHPOGHAIITBA HA KOMOIKOPMOBNX NUUIPHCMCTBAX B YMOBAX POIBHTKY
ITETPANNX NPOLECiB

Heaocramibo  JOCAUDKCHIMH  3RIHINAIOTLCAE  (PoDACMI, NOR'S3aHI 3 METOA0NON0 |
HPAKTHEOK  OPMYBANNHA, PErYIOBAHNA  IHTCTPOBAHNX TUIMIPHEMCTE B arpanpoMHCIoBoMy
roMiLIekel Ha ofnacHoMy Ta pafionnosmy pigsax. BUICy i TAKO® KOHUEHITYLIBHI | METOIHI
(NI 0 BAOCKORRICHTRA MEXAMIIMY VIrOGKCHIS CKOHOMIMHHX IHTCPECIR VHACHHKIR (HTCIPAIL
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