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INTRODUCTION

The objective of this paper is empirical verificati of an opinion, with
theoretical considerations origin, that intelledtoapital is an accelerator of
developmental processes in globalised and incrgbsimidespread knowl-
edge-based world economy. Practical reference ishenform of Polish
provinces in 1999-2009. The study assumes thalléstaal capital within
regions is disclosed as: human capital, sociatafgmtructural capital and rela-
tion capital.

The first part of the paper features premises atdig the key role of intel-
lectual capital in the social and economic develepirprocesses. Following
parts feature study methodology and a commentatii@main findings.

INTELLECTUAL CAPITAL IN ECONOMICS DEBATE
ON DEVELOPMENT CONDITIONS

In the face of demographic, ecological, axiologg aalues crisis, increas-
ing development disproportions, we increasinglydmee aware of the need for
development, including all the dimensions of hureaistence [Horx, 2002, pp.
48-51], sustainable in inter-generational as wetkearitorial aspect.

Adopting a holistic approach to development forogdrcoming of reduc-
tionism of mainstream economy. First, in the 60d &0s of the 20th cen-
tury, as a result of falsification of neoclassieglonomics theories, human
resources were included in the analyses. T. Schi@ii@61l), G. Becker
(1975) showed that they are an equally significardduction factor as
physical and natural resources. An essential imiteeof human capital on
the level of economic development finds confirmatiom the research by
R. Lucas (1988), G. Mankiw, D. Romer and D. Welib92), R.J. Barro
(2001), R.J. Barro and X. Sala-i-Martina (2004) tWhespect to regional pro-
file in the wake of this study we may mention therks of authors such as:
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H. Badinger and G. Tondl (2002), A. de la Fuente0@), J. Persson and B.
Malmberg (1996) or M. Herbst [2007]

Empirical study showed that still a large parti@ivgth variation in time and be-
tween countries remains unexplained by main grdadtors. A gap in mainstream
economics considerations has created a spacegfoup of non-orthodox theories,
evolutionary and institutional economics. Thosekedook into consideration the
often non-material forms of capital, which are ctangentary to human capital.

The release of creative and pro-developmental fiestaf human capital in
the conditions of knowledge based economy requresipport of information
society infrastructure to the sphere of educati®nD and intellectual property
capital in the form of patents, licences, etc @tral capital). They form a tech-
nological and organisational pillar for the proesssf development, exchange and
the use of knowledge. Whereas considering the mktdimension of information
economics, it becomes necessary to equip humanroesowith attributes ena-
bling cooperation (social capital) and benefitingnfi the affiliation with the net-
work forms of cooperation (relation capital). Relatcapital — expressed by terri-
tory attractiveness to investors, business partteusists, citizens — determines
the capability of attracting alien savings and ¢farming them into long term
capital increasing own productive powers; whereasat capital supports human
capital on the mental side. It establishes goalsdimections of human activity and
the application of other productive factors. R.rem defines it a%eatures of
society organisation, such as trust, norms andemimms which may increase the
efficiency of a society facilitating coordinatedtisity” [Putnam, 1995, p. 258].
Within the economic dimension social capital enaldeoperation, coordinates
individual and group activities, in a public domairestablishes current behav-
ioural patterns, but most of all in problematicuattons it may complete other
capital insufficiencies. In this manner such cdpituences the effectiveness of
economic processes. It is productive as other farhtapital. However, until the
90s of the 20th century the main economic developtiheories interpreted social
dependences as insignificant to economic wellbigiagease. The results of a new
theory of economic growth study — S. Knak and Ref&e[1997, pp. 1251-1288],
P.J. Zak and S. Knack [2001, p. 308], R. Putnar®319p. 233240, 258-2776
J.J. Sztaudynger [2005, pp. 75-80] and others, elsas experiences of many
countries do not seem to confirm observations ftaited it such manner.

In the light of research, separately considereéllattual capital resources
may be regarded as additional input into the stahélanction of production.
Their coherent development additionally releasesdmvelopmental synergic
effects. In other words, achieving the biggest ecan effects requires human
capital to find sufficient mental support in soctalpital, infrastructural, organ-
isational and technological in structural capitadl @n the part of external envi-
ronment, acting through the relation of capital elivsion.

! The study results are described by M. Herbst [2pp7118-122, 166—-202].
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Through transaction and operational costs chaimeeintellectual capital in-
fluences the proficiency and effectiveness of ttenemic processes. However, it
mostly affects the behaviour and attitudes of eovacentities, it brings forth
activities directed at realisation of multithreadsdnomic goals. Multidimensional
aspect of intellectual capital results in its tfamsation into economic effects —
higher productivity, as well as social effects, ethineans higher wellbeing level.

Although intellectual capital was introduced in romic analyses by the
business world representatives, numerous prenmdasate that such concept may
be useful also in order to explain socio-econonaigetbpment. It allows a com-
prehensive capturing of the role of non-materiaif® of capital in developmen-
tal processes. Moreover, such analysis featurdsticohpproach criteria and
also is connected with endogenous theories of nedjidevelopment.

STUDY METHODOLOGY

Empirical studies, verifying the thesis about th#uence of intellectual
capital on the achieved economic results of coesténd regions, reduce its
multithreaded influence to material aspects. Sucidiass mostly employ the
analysis of correlation between intellectual cdpi¢wel and GDP, GDP per
capita or productivity. A conventional assumptisntihat material changes are
primary in relation to the changes of qualitativel structural nature.

A positive interdependence between intellectualitabpnd the indicators
depicting the economic condition of countries agioes is indicated in the re-
sults of empirical studies: A. Lerro, G. Schiuma &h Carlucci [2008, pp. 294—
298], D.G. Andriessen and C.D. Stam [2004, p. ZB]Weziak-Biatowolska
[2010, pp. 124-125]. In the opinion of A. Bounf@urd P. Stahle [2008, p. 168],
in such reduced research space, one should coraidenst four profiles of
interdependence between intellectual capital @tsell and dynamics) and the
level and pace of development of the economy @ele R):

- to what scope the level of intellectual capitaltains the GDP growth rate
(sustaining effect) and to what scope it stimulébe®sting effect),

— whether the development of intellectual capitaltans the pace of GDP
growth (linear growth potential) increase or whetieccelerates (exponen-
tial growth potential).

Constraints of analyses based on regression depezgl@re noteworthy.
Coexistence of a high GDP level and a high intéliakccapital level does not
need to indicate causation and effect dependenweeebe them. GDP changes
are the result of concurrent effects of variousde® Whereas relations be-

21t is particularly visible in economies with devpfoent based on natural resources. In such
countries (for instance in the Arab region) a H@bP per capita is accompanied by a low intellec-
tual capital level [Bontis, 2004, p. 32].
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tween particular dimensions of intellectual capaatl GDP per capita may be
additionally disturbed by internal connection betwé¢hose components.

Furthermore, studies based on the correlation aisaljo not display the
dependence direction: whether intellectual cajpieabrmines GDP or whether it
is quite the contrary. From the analysis of literatseems possible to assume
that the two dimensions are interdependent. Thereases, where intellectual
capital stimulates economic growth, and vice veesanomic growth drives the
development of intellectual capital. The secondedelency may be observed
particularly in developing economies (such as Chindia, Russia), where in-
vestment in intellectual capital (just to mentiatueation or R+D) is a result of
a booming economy [Stahle, Bounfor, 2008, p. 167].

Moreover, the assessment of intellectual capitatalis incredibly compli-
cated and bears a multitude of methodological comfmes. Practical require-
ments ‘impel’ towards quantitative methods expmagéntellectual capital in the
form of one synthetic index (on the bases of aeasfgpartial variables) [such
as Bontis, 2004, pp. 25-27; Lerro, Schiuma, Cai]u2@08, p. 292; Wziak-
Biatowolska 2010, pp. 60-64; Edvinsson, Yeh-Yun, 4611, 21-31]. In prin-
ciple, such methods constitute the only possibiityan approximate reflection
of the value of such capital in countries and regiol his forced manner of ac-
tion does not allow full reflection of qualitativehanges within this capital,
which results in a limited conclusions range.

INTELLECTUAL CAPITAL IN THE DEVELOPMENT OF POLISH PRVINCES

During 2003-2009 Poland displayed a significantaeal differentiation in
the scope of intellectual capital supply (fig. 1).
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Figure 1. Rating of provinces with respect to thedvel of intellectual capital (IC}
Source: [Wosiek, 2012, p. 62].

3 Synthetic index of intellectual capital is a mearerage of the indexes of particular meas-
urements of such capital, calculated with the Usé-scores. 23 partial factors were used, the list

is presented by [Wosiek, 2012, p. 56].
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Notably, its average level (even that observedh dbove assessed Ma-
zowieckie province) differed significantly from thalues achieved in devel-
oped countries [Yeh-Yun Lin, Edvinsson, 2011, @®-26, 137-141].

Comparison of those results with a regional GDRiBlistion per citizen in-
dicates obvious relation of the coexistence ofgdn IEDP per capita and a high
level of intellectual capital (fig. 2). In the ped between 2003—2009 those pol-
ish regions that have been traditionally considdesd developed from eco-
nomic point of view present also a lower level wffellectual capital (Podkar-
packie, Podlaskie, Lubelskiwictokrzyskie, Warmisko-mazurskie). Whereas,
provinces considered to be on a higher level otldgwment presented also a higher
intellectual capital index (the highest — Mazowiegk
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capital a B Det.er.mlnant
coefficient (R)
2003 2009 2003 2009 2003 2009
Intellectual 56911 85 669 -8 3845 -20 193 0.76 0.76
Human 64022 80 024 -20 702 -24 161 0,76 0,63
Social 17446 -2134 10121 33580 0,03 0,0001
Structural 45680 73304 -1 252 -13 466 0,79 0,77
Relation 26928 40 259 11 693 15 462 0,61 0,69

Figure 2. The links between intellectual capital ad GDP per capita
Source: own study.

The assessed parameters of linear functions oessgrn allow to pose
a statement that — with theeteris paribusassumption — in 2003 intellectual
capital explained interprovincial GDP differentatiper capita in 76, in 2005



The Relationship between Intellectual Capital and Development of Regions 195

in 68.8%, in 2007 in 73.%, and in 2009 — in 76. The presented values of the de-
termination factors constitute the measuremerittofgf of linear regression function
to empirical data. The growth of the value of theeliectual capital factor by 0.1
contributed to the increase of the value of GDPcagita (in a hominal aspect): in
2003 by about 5691.1 zi, in 2005 by about 6344.i2 2007 by about 7201.6 z}, and
in 2009 — by about 8566.9 z. Whereas, inverseessipn functions calculated indi-
cate that in the period 2003—2009, assuroétgris paribusgrowth of nominal GDP
per capita by 1000 zt contributed to the growthhef synthetic intellectual capital
factor by about 0.002 and clarified its variabilityabout 7.

The presented dependences are a premise to coimgilkyctual capital an
essential factor of socio-economic developmenta¥ipces. They are also a symp-
tom of the existence of feedback between intellctapital and the level of
economic development. We may assume that in thenmegonsidered to be
problematic, low intellectual capital resourcesitithe opportunities of reduc-
ing the developmental distance. And vice versakwaods development of
those regions generates barriers — material andamerfor the development
and application of such capital. We may also asdinaiein Poland the intellec-
tual capital gap overlaps with the current teriétbdivision lines (mainly in the
east—west profile) and it constitutes an additidoah of their reinforcement.

Regression dependencies transferred to a lowel ¢éviatellectual assets
aggregation indicate that relatively highest GDP gapita growth in provinces
is achieved as a result of accumulation of humahsdructural capital (fig. 2).
Slightly weaker effects accompanied the developnuérthe relation capital.
The weakest and less significant relations with GieP capita were observed in
the social capital profile. It does not undermihe pro-developmental effects of
such capital and is rather the result of assessmetitods defects. The nature of
such capital is difficult to grasp and as a prifeipscapes quantitative assess-
ments. Moreover, this capital is expressed vitudds and behaviours, therefore its
influence could be attributed to other intellectasdets (such as human capital).

The achieved results should be assessed with utraost First, they con-
cern short periods of timeSecond, they are disturbed with other causes, non
related to intellectual capital, which have a patahfluence on the GDP level.
Third, they do not consider the time delay aspetite-results observed today
are a consequence of not current but past activityrth — they reduce the intri-
cate economic system to linear dependencies.

Interdependencies between the dynamics of develafanprocesses and
intellectual capital may be presented at the lowesal of aggregation, calling
upon the indicators assessing this capital. Theéeaet results indicate that
during 2001-2009 (table 1):

— among the variables assessing human capital, ttietgaeadiness for con-
tinuous development and initiative are praisewartBych attributes of hu-

4 Due to the availability of statistical data.
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man capital did not only support the growth of G#? capita but also could
have intensified the changes dynamics,

— within the structural capital sphere, the variatdesessing the actual permea-
tion of modern solutions into economy featured stating influence (on the
growth pace of GDP per capita) — the inventiverlessl and high techno-
logical production processes,

- the increase of the territory attractiveness to ithestors, inhabitants and
tourists was conducive to the increase of growttepd GDP per capita.

Table 1. The results of linear correlation betweemtellectual capital (IC)
and the GDP per capita growth rate in provinces 20B-2009

Level of IC Trend of IC
indicators indicators*
trend of trend of
annual annual annual annual
growth growth growth growth
. rate rate
Indicator rate rate

of GDP per capita
Linear | Expoten-
in Boosting| growth tial
9 effect | poten-| growth
effect . .
tial potential

Sustain-

Human capital
Post working-age population per 100 persons of

0.531 | -0.273 | -0.132 0.085

working-age

Skilled labour 0.429 | -0.208 | 0.359 | -0.128
Higher education enrolment 0.123 0.079 -0.199 D.37
Lifelong learning participation 0.230 0.079 | -0.217| 0.364
?gslur:lesses of individuals per 1000 of the workigg a 038 0.385 | 0.059| 0335
Structural capital

R&D reaserchers 0.709 | -0.024 | -0.046 0.068
Patents per capita 0.517 0.237 | -0.077| 0.461
Students — academic teacher ratio -0,409  -0,291 5160, -0,425
Computers in use per capita -0.045 0.0Y0 -0.0p24.178

Compu_ters for production processes managemerjt REE6s 0.183 0611 0.124
enterprise ) ' T T
Relation capital
Private sector investment per capita 0.587 | 0.010 | 0.384| 0.113
Numb(_ar of economic bus_lnesses with the partlcut)atloo_so2 0105 | 0.406| -0.010
of foreign capital per capita

Foreign tourists per capita -0.227 0.342 | -0.016| 0.330
Balance of external migration (for permanent sayb 402 0.181 0.254 0.362
per capita : : : 204

Social capital has been excluded from the analgisesto the weakest correlation with GDP per
capita. * Directional parameter of the linear fuantof the trend.

Source: own calculations
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The results suggest that in Poland during the aedlyears, the variation of
the growth pace of GDP per capita in the provinetesn relied mostly on the
supply of intellectual capital (its level) in theoginces, and to a lower extent it was
connected with the dynamics of its changes. Samiti interregional disproportions,
concerning a general level of socio-economic dgvemt as well as intellectual
capital may lie at the heart of the observed degrezel They are compounded by the
time stretch aspect — significant changes withiellectual capital, similarly to the
socio-economic effects of those changes obserealddong time scale.

CONCLUSIONS

The fundamental problem concerning the analysisiteflectual capital in-
fluence on developmental processes is connectdd itwitmultidimensional and
multilevel aspect — its resources are groundedaious functions, structures,
technologies located at various levels of the sydfgitizens, organisations, re-
gions, nation). The current developed models asdsament methods, based on
regression and correlation analyses have some e&s#$1— they reduce the intricate
and dynamic system to linear dependencies. Consiyjube study carried out on
the basis of those models features a limited oppitytto demonstrate a real influ-
ence of intellectual capital and its componente@mnomical development.

A strong interdependence between the level of GB&Rcapita and intellec-
tual capital endowment of Polish region exposesngportant perspective of
analyses and developmental processes programmioglelRelopmental influ-
ence of intellectual capital indicates that the eliggment of these capital re-
sources should gain more extensive recognitioanned territorial development
strategies. The dimensions featuring stimulatirily@mce on the GDP per capita
changes (readiness for continuous education, tinéjainventiveness, implemen-
tation of modern solutions in economic practicenpcehensive territory attrac-
tiveness for internal and external stakeholdersyhbe of particular interest.

Influence of intellectual capital on the course #mel dynamics of develop-
mental processes is accomplished mainly througfficitmeation of attitudes and
behaviour of citizens. This aspect emphasises #oegsity to adopt a subject
orientation in this capital development scenarissthe same time we must
remember that qualitative factors stimulating attiand effectiveness activate
when basic economics parameters are secured.
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Summary

The fundamental problem concerning the analysigteflectual capital influence on devel-
opmental processes is connected with its multidsizeral and multilevel aspect — its resources
are grounded in various functions, structures,neldgies located at various levels of the system
(citizens, organisations, regions, nation). Theanrdeveloped models and assessment methods,
based on regression and correlation analyses retiecantricate and dynamic system to linear
dependencies. Consequently, the study carried mothe basis of those models features a limited
opportunity to demonstrate a real influence ofliatdual capital on economic development.

A strong interdependence between the level of GBIR@pita and and intellectual capital endow-
ment of Polish region exposes an important pelispect analyses and developmental processes pro-
gramming. Pro-developmental influence of intellatitapital indicates that the development of these
capital resources should gain more extensive ré@gim planned territorial development strategles
becomes necessary to adopt a subject orientattbisicapital development scenarios.

Zaleznosci pomiedzy kapitatem intelektualnym a rozwojem regionéw
Streszczenie

Zasadniczy problem dotygzy analizy oddziatywania kapitatu intelektualnego procesy roz-
wojowe zwizany jest z jego wielowymiarowtia i wielopoziomowdcia — jego zasoby tkwiw réznych
funkcjach, strukturach, technologiach, ulokowangah&nych poziomach systemu (miesikg, orga-
nizacje, regiony, kraj). Wypracowane dotychczas efed metody pomiaru tych zaleoici, oparte
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o analizy regresyjne i korelacyjne, reduktgn zt@ony i dynamiczny system do funkcji liniowych.
W konsekwencji przeprowadzone w oparciu o te mobef#ania cechuje ograniczona zdéindo
ukazania realnego wpltywu kapitatu intelektualnegmo sktadowych na rozwéj gospodarczy.

Stwierdzona jednak na ich podstawie silna wspGipai€ miedzy poziomem PKBer capi-
ta a wyposaeniem polskich wojewodztw w kapitat intelektualnystania istota perspektyw analiz
i programowania proceséw rozwojowych. Prorozwojaaldziatywanie kapitatu intelektualnego wska-
zuje,ze rozwoj zasohdéw tego kapitatu powinien zaakzersze uwzetinienie w projektowanych strate-
giach rozwoju terytorialnego. Szczeg6lne zaintevas@e powinny stanowite wymiary, ktére wykazuj
stymulupce oddziatywanie na zmiany PKigr capita(gotowa¢ do ustawicznego ksztatcenig, girzed-
siebiorcza¢, wynalazczéd, implementacja nowoczesnych rogzeh do praktyki gospodarczej, kom-
pleksowa atrakcyjnig terytorium dla wewstrznych i zewrtrznych interesariuszy).

Oddziatywanie kapitatu intelektualnego na przehbiegnamile proceséw rozwojowych do-
konuje s¢ przede wszystkim przez ksztattowanie postaw i @aeh mieszkacow. Aspekt ten
(notabene pomijany w analizach dbowych) podkréla konieczné¢ przyjecia podmiotowej
orientacji w scenariuszach rozwoju tego kapitaddnbczénie naley pamktaé, ze niezbywalnym
czynnikiem uzyskania korzgi wynikajacych z efektow synergii kapitatu intelektualnegst jgo
kompatybilng¢ z tradycyjnymi, podstawowymi czynnikami i warunkamzwoju. Jakéciowe
czynniki, stymulugce aktywné¢ oraz efektywnéé uaktywniajy sie, gdy zabezpieczone podsta-
wowe parametry gospodarowania.



