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Part Ill. Intellectual Capital of a Region

—Estimate on the Example of Polish Voivodships

Summary

This paper is the last in the series of three papdevoted to the estimated value of
intellectual capital belonging to any socioeconon@cea: voivodship (province),
municipality, country, region etc. An idea of thstimated value is based on the
assumption that the value of a given socioeconamga for its residents is determined
by income generated due to the presence of a lsssiaetivity in a given area. The
structure of the presented method allows for cawgmll components of intellectual
capital within estimated value regardless whethmirt existence is realized or not. The
paper, the third in the series, makes an approxénestimate of intellectual capital in
individual voivodships in Poland for the year 20TBerefore, it is possible to disclose
significant quantitative and qualitative relatioriph , inter alia between intellectual
capital and population of individual provinces.
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Introduction

The presented paper is the last in the series pérpadevoted to the
estimated value of intellectual capital of a givsatioeconomic area. Its
main objective, as reflected in a subtitle, is atineate attempt of
intellectual capital using a method demonstratedhm preceding two
publications. From the data accessibility poinviefv, regarding Poland,
provinces are the most promising research objetacl of information
concerning the value of net assets available imeestigated area, was
the main difficulty in a formula. Hence, the valoé fixed assets was
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employed in the formula. Consequently, the obtainesearch results
should be considered to be largely approximate.ai@btl estimated
values of intellectual capital belonging to indivad voivodships were
compared to both population, as well as propertjperaThe gained
results were presented in the form of graphs.

1. Output formulas

In order to estimate intellectual capital of indival voivodships in
Poland, a formula derived in a previous chapter ieen employed, as
follows (1):

GDF}
r-av.ratic+av.ratinc-av.ra, +av.ratiy

VI Creg:vI reg'Anreg: 'Anreg (1)
where:

VIC,y — intellectual capital value belonging to a giveocioeconomic area (e.g.
a region)

Vo — value represented by a given socioeconomic e a region) for residents
locating their activities in the area from the pbaf view of their income.

An g — Net assets of a given socioeconomic area (eggian) , a subject to a standard
book register equal to

An o + Aqn + Aq pugi (that is Acc, — net assets of companies (book value) in a region
R; Any — households' net assets (book value) in a reBioA, py, — public institutions'
net assets (book value) in a region R)

GDPBR, — GDP created in the first year from a date, whetellectual capital
valuation, belonging to a given socioeconomic greay. a region R) is performed

av.ratj,c — an average real GDP growth rate in a region R
av.rat.;, — an average investment rate in a region R
r —discount rate including the risk premium of tatalome loss in a region

If one accepts that:

av.rat,c-av.rat,c-av.rat,-av.rat,=g =~ (2)

where:

g — a modified factor of an average growth rate average investment rate
av.rat;, — an average real GDP growth rate in a province R

av.ratj, — an average investment rate in a province R

59



Jan Ostoj

then, the formula (1) will be the same as in Golsfomodel. The
final form of formula regarding the intellectualpital value of a region
may be obtained, based on the original assump{fonaula 3):

GDF}
ICreg: rg . 'Areg (3)
where:

Ay — Net assets of a given socioeconomic area (@gjom, province), a subject to
a standard book register equal to Acc + AH + APuldle. Acc — companies' net assets
(book value) in a province R; AH — households'assets (book value) in a province R;
An Publ — public institutions' net assets (bookuealin a province R)

GDPR, — GDP created in the first year from a date, wirgellectual capital valuation,
belonging to a given socioeconomic area (e.g. déoreg province R) is performed

r — discount rate
g — a modified factor of an average growth rate awverage investment rate

other signs as above.

The above obtained formula (3) was used to valuenteilectual
capital of a region, carried out below.

2. Intellectual capital — estimate attempt on the examle
of voivodships in Poland

At present, there is no data initially collectedagsessing intellectual
capital of any socioeconomic area. It is quite rafmas such estimates
based on the method proposed in the precedinglesrtivere not
attempted. Therefore, available secondary data emagloyed - using
formula (1) to value intellectual capital of indivial voivodships in
Poland, which have been selected as administratemetiosed national
socioeconomic areas. The analysis used data aleailabStatistical
Yearbook of the Republic of Poland 2B1dforming about an amount of
gross domestic produdBDP;') created in i-this province in 2013. As the
interest ratg an average real amount of interest rate in regeats was
adopted, determining it as a difference between aherage nominal

1 Cf. : A. Rutkowski,Zarzdzanie finansamWarsaw 2007, p. 195.
2 Statistical Yearbook of the Republic of Poland £20G6US, Central Statistical Office
of Poland p. 70-81.
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interest rate and an average price increase intl&®666 , plus the risk
premium equal to 6,05 percentage pointsble 1).

Table 7. Specifying a discount rate r (decimal figtes).

Average nominal Average price growth :
. : : A risk .
interest rate in years rate in years remium A discount rate
2005-2014* 2000-2014* P
Iav. Rat'glv. Mt r
a b c a-b+c
0,045 0,03057143 0,0605 0,0749285y

Source: calculated on the basis of data of Statistv¥earbook GUS 2015: *p. 619, **p.
448. A discount rate was determined based on date-http://bossafx.pl/index.jsp?
layout=fx_2a&page=0&news_cat_id=3799&news_id=392@Ecess 04-04-2017).

As an average investment raerai,, an investments share in GDP
in 2013 was adopted, equal to 0,1430508¥hereas an average growth
rateav.ray, was adopted based on real GDP growth rates in RE48-
2014 — see table’2

% A risk premium estimate to cover a loss of incaiue to a closure of a business or job
loss in a given voivodship (region) is a separammex issue. Presented calculation
results (due to alack of detailed initial datag &or reference only. Therefore, a risk
estimate of Polish capital market was employedjragyg that a risk of deterioration of
shareholders' income in the long run corresponds rigk of income loss by limited
liability companies. The risk premium in Polandued that way (for 12 months from
June 2012 ) ranged from 5,4-6,7%. Gfremia za ryzyko na polskim rynku akcyjnym
Magazyn Bossa. http://bossafx.pl/index.jsp?layout=f2a&page=0&news_cat_id=
3799&news_id=39295 (access 04-04-2017).

* Statistical Yearbook of the Republic of Poland 20&US, p. 78.

® Statistical Yearbook of the Republic of Poland 20GUS, p. 693.
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Table 8. Real GDP growth RGRpp in subsequent years [%0].

Subsequent years RGRop

2008 3,9

2009 2,6

2010 3,7

2011 5,0

2012 1,6

2013 1,3

2014 3,3
e O o e

Source: Statistical Yearbook GUS 2015, p. 693.

According to these data, the value of a modifieddiaof an average

growth rate and average investment i@giould have been determined.

(table 3).

Table 9. Determining the value of a modified factoof an average growth rate and

average investment rate.

GDP Poland 2013

[PLN million] GDP, a 1615894
FI.X(.Bd assets investments Poland 2013 [PLN b 231155
million]

Average real GDP growth rate (2013-201p) ayat c 0,0305
Investment rate av.rat. b/a 0,143051
Modified factqr of an average growth rate g d 10,11691
and average investment rate

Difference between a discount ratand

a modified factor of an average growth rate  r-g e 0,191842
and average investment rate

Source: Own calculations based on data of Staéisearbook GUS 2014, p. 78.

Due to a lack of data regarding net asge{s available in a region,
subject to a value inventory register, certain difications were made.

As a surrogate of quantity, fixed assets value adispted for December

62




Intellectual Capital of Socioeconomic Area...

31st in current prices available in individual vedships. Hence, taking
this into account, the obtained research resultthénpaper, should be
regarded as initial estimation of intellectual ¢apivalue belonging to
individual provinces in Poland: in general, they woiat contradict the
intuitively expected values.

Table 4 includes detailed data regarding estimdteprovinces'
intellectual capital.
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Table 1. Intellectual capital estimate by provinces voivodships for 2013.

4

Specification Poland L."W‘?r' Kuyawar_]- Lublin Lubush Lod Lesser Mazovian Opole
Silesian | Pomerania Poland

Fixed assets value for 31st December 01140 | 244390 | 135753 131743 84751 184189 228798 70984 | 74294

current prices PLN million

GDP current prices PLN million 1615894 138208 M52 63929 35667 08819 123832 353348 3430

r-g 0,19184247 0,19184247 0,19184247 0,19184247 0,19184247 0,19184247 0,19184247 0,191842 | 0,191842

ﬁfg‘?}:‘”'"“ocr?me value for its residents .o 5055 6| 72089357 372837,15833236,959 185918.169 515104.93| 645487,95 1841865 178818

Investment outlays(current prices)

in PLN million (According to 231155 20644 9286 9742 5283 16819 17561 47277 471

investment location)

'F’,‘E?\z'ﬁﬁg:]cap'ta' 5358877,6| 47649457 237084,15801493,959 101167,169 330915,93| 416689,9% 1194778 104524

i':]ot%'j‘;'on (as of 31st December) 38495,7 2910 2092,6 2156,2 10215 25131 3360,6 6,831 10044

Population (as of 31st December) | 3019570 | 291000 |  209260| 215620 102150 251310 336060 31688 | 100440

in dozens of people

L”Fff','\le/fé‘éﬁ;ecr?tp“a' per capita 139,207174 163,743834 113,296454 93,4486404 99,0378557 131,676384 123,992725 224,7166 | 104,0667

Intellectual capital per unitof fixed | 17, ga9644 194 965843 174643774 152,944718 119.369884 179661071 182,121325 1846373 | 1406905

assets value [PLN/PLN]

Source: Own calculations based on statistical d&#atistical Yearbook GUS 2014, p. 78-81.
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Table 2. Intellectual capital estimate by provincesoivodships for 2013 cont.
Sub- . . — d Warmian- Greater West

2013 Poland carpathian Podlaskie | Pomoranian| Silesian Holy Cross Masurian Poland Pomeranian
Fixed assets value 31st December currenty e/ g 40 | 134305 | 70626| 171797 369978 81174 88768 43768 130640
prices PLN million
GDP current prices PLN million 1615894 62444 36057 93859 205025 40126 43653 154158 60850
r—-g 0,19184247 0,191842| 0,191842 0,191842 0,191842 0,191842 049180,191842| 0,191842
arﬁﬁ’c')?]“ income value for its residents PLNy 3055 6| 3955171 1879511 4892504 1068715  209161227546,1| 8035395 3171878
Investment outlays(current prices) in PLN d X J
million (According (o investment locationy 231155 12013 5515 13827 27649 4948 6192 18874 10744
Intellectual capital PLN million 5358877,6 | 191212,1| 108325,1| 317453,4] 698737|4 1279872 138778,1 W66D 186547,3
m;’]‘(’)'j;"’” (as of 31st December) 384957 | 21293 1195 22058| 45994  1268]2 14489 7346 17189
Population (as of 31st December) in 3849570 | 212930| 119504 229580 459940 126820 144690 46708 171890
dozens of people
Intellectual capital per capita 139,207174 89,80044| 90,64861 1382757 151,9193 100,9204 96P14151,9177| 108,5272
kPLN/resident
Intellectual capital per unit of fixed assets ;4 gao64d 1423715 | 136,0424 184784 1888502 157,6702  156,33890,2531| 142,795
value [PLN/PLN]

Source: Own calculations based on statistical d&atistical Yearbook GUS 2014, p. 78-81.
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Intellectual capital estimate by provinces was shawFigure 4.
Fig. 4. Intellectual capital of a region (initial estimate).
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m Population (as of 31st December ) in dozens of leeop

Source: own calculations based on statistical d&tatistical Yearbook of the Republic
of Poland 2014, GUS, p. 70-81. Note: a bar chars walibrated for intellectual capital
valuation, the remaining values were scaled acewgdo the same ratio in order to
obtain a correct graphic illustration effect.

As Figure 4 shows, in Poland there are four donir@novinces:
Mazovian (metropolitan), Silesian, Greater Poldmyer-Silesian, as far
as intellectual capital value is concerned. Figurustrates that there is
a relationship among established and proposed mhedantellectual
capital valuation and a number of residents, arddfiassets value. In
terms of quantity,both a human factor (linear correlation index of
intellectual capital value and a number of residegt 0,95385), as well
as fixed assets value (linear correlation indeintdllectual capital value
and fixed assets valuga = 0,997708) are decisive regarding a value of
human capital in a province.

The opposite relationship takes place in case ofzavian
voivodship. The exclusion of this province from redation analysis
increases o to alevel of 0,974685 and decreases to alevel of
0,99626.
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Considering the above results, as well as the ttaat Mazovian
voivodship disposes of the largest intellectualiteh@and fixed assets
values, one may initially formulate a hypotheseat tmm the capital
province, it is not a quantity factor that deteresrhuman capital value
,but the quality of the resource. The City of Warsaffering the best
development opportunities and a high quality oé,liattracts the best
human capital from all over the country and abroad.

The hypothesis to a certain extent is confirmedhyfollowing chart
(Figure 5).

Fig. 1. Intellectual capital of a region per capita(initial estimate).
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Intellectual capital of a region
m Intellectual capital per value of fixed asset gntit

Source: own calculations based on statistical d&tatistical Yearbook of the Republic
of Poland 2014, GUS, p. 70-81. Note: a bar chars walibrated for intellectual capital
valuation, the remaining values were scaled aceggdo the same ratio in order to
obtain a correct graphic illustration effect.

As Figure 5 shows, the highest human capital ingexone capita
and at the same time the highest, absolute levahteflectual capital
belongs to Mazovian voivodship, with similar valfentellectual capital
index per value of fixed asset entity, located insimof the remaining
provinces. Therefore, fixed assets allocated inviddal provinces in
terms of value are characterised by similar infageron alevel of
available within intellectual capital. Otherwise, i with intellectual
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capital: not only a quantity factor is decisiveaifiorm of population, but
also a quality of human capital.

From an intellectual capital accumulated in a pmogi point of view
,a hypothesis may be formulated, stating that tteatgr its level, the
greater the source of human capital. The exampé¢ shpports this
argument is Mazovian voivodship with the City of s&v. One may
also assume that the high level of intellectualiteam a region attracts
human capital of the greatest quality, which plngsmost important role
in determining the capital after exceeding a certaitical mass.

In the remaining provinces, physical capital seem$e of most
importance, as a carrier of capital within, in theem of a modern
technology; but still there is a positive dependetetween human
capital and intellectual capital.

Conclusions

In conclusion, these considerations may indicatg #hsuggested
approach regarding intellectual capital estimatestitutes a prospective
solution, because it includes all of its componeatmrdless one realizes
their existence, or not. This results from a sulish definition of
intellectual capital underlying the proposed estammaethod. The quality
of the obtained results depends mainly on dataracgwne possesses, as
well as the accuracy of investment growth ratenestie and economic
growth rate (GDP growth rate) in a given region.

A key element of the suggested method of intelkctcapital
estimate is a claim that the market price of amigeonomic structure as
an organised whole, for an entity that has an actests resources, is
constituted by a sequence of income that can lkardat by the entity, at
a given risk level. Obviously, one may assume &etaralue if a given
method of resources use is the best one of all knemd possible
solutions. The statement is true for both a busiregner and a resident
of a given economic area, for example a province hot an ownership
that is decisive, but an access to resources. Aaag's owner does not
own employees, and theoretically may lease aldfiassets. Moreover, it
is a well known fact that an access to such anather public goods,
generally for each private company, constitutesraltion of lower or
higher activity profitability (e.g. an access tottbe or worse road
infrastructure network). In some cases, the meatoraccess Iis
a condition of proper functioning. It should suffito have alook at
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roadside restaurants, which lost an easy accessodd, due to

a conversion of communication artery, and thus ¢ostomers. There is
no doubt that in a such situation , intellectuglita of a given areaensu
stricte was reduced in relation to these companies. Horyéveoes not
mean that such solution decreased intellectuattalapi a given area at
all: may be such solution, and not the other ormcerning aroad
construction has creategger saldoa considerably greater than before
development potential of a region for entities gfiwen area.

Suggested estimate method allows the hypothesiardiag
a complex and triple structure of intellectual talpin a region, which is
created not only by intellectual capital locatedcompanies in a given
region, but also available in aregion human cgpaad intellectual
capital frozen in the infrastructure of a regiomcluding a structure and
organisation of self-government units functionigere, as well as in
communication infrastructure, a structure of com@sn public
institutions, and so on. It is obviously true whikssuming that
a surrogate of region market value, estimated ftioenpoint of view of
residents, is determined by income, which may kaioed by locating
its activity in a given area.

It is hard to overestimate a disclosed relationgt@jween GDP and
intellectual capital. It is clear that in many caseatellectual capital
constitutes 80% of a given economic structure vdéig. a company ).
The increase of intellectual capital value e.gaiprovince means the
increase of GDP created in a given area at the same From the point
of view of the analysis, which guarantees the cetapless of all aspects
of intellectual capital in the study, one shouldritify the factors which
are responsible for net investment developmenbmpanies, as well as
the increase of number of enterprises, which iatex are defined by
modern technologies, and for which resources aslailen a region hold
great functionality (infrastructure, human resosrceatural resources,
etc.). The development of factors determining atica@ing a highly
gualified human capital is also essential, thusrssamer infrastructure,
clean environment, learning opportunities, healtirec leisure and
recreation and many others. Investments which deuble infrastructure
deciding about intellectual capital of a regisensu stricteare relevant
for the mentioned above processes. All this ineégah necessity to
acomplex approach to a category of intellectual capital afegion,
which is however possible only providing a comphetes of factors
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analysis that guarantees its value. Such completeiseguaranteed by
a proposed criterion of its valuation in this dgtic

Due to such completeness, intellectual capital mament in
a region, is able to rely on finding, identifyin§its existing components
, filling missing elements, and next making themrkydy using the
resource by residents' activity. Therefore , anaidd 'conjugated
residents' activity sites with public investmens€ems to play an
important role in investment in intellectual capit# a regionsensu
stricte. The development of the infrastructure, the exjeemef properly
profiled secondary schools, and alot of othervdms adjusted to
obtained natural resources, geographical locatein,, all create an
intellectual capital potentiadensu stricteas places and new economic
opportunity ventures potential, which should be stantly discovered
and promote their ways of use. By investing in gioe intellectual
capital , one invests in development opportunitieggr alia creating
a potential in the form of new investments in aegivarea. The
opportunities are the result of a main investmentlge.g. anew
motorway connecting specific points on the maphéng a fast delivery
with low fuel consumption, which may indicate atetBame time an
elimination of a critical organisational and ecomnorbarrier for other
investments. Moreover, the remaining elements whicltrease
intellectual capital of a regiosensu strictan a form of combined with
a specific investment opportunities, which addisibn guarantee
development should be discovered and promoted f{e.ca case of
motorway construction, there are places to be pstations, travellers'
inns and others, sometimes not perceived by palemvestors and
requiring additional analysis, may be additionalvestment and
discovery). It is a problem of a newly created lietgual capital start-up,
which if remains unnoticed, does not provide amghi

Finally, it should be noticed that from a pointwwéw of calculations
made which aimed at intellectual capital estimagarding provinces,
one should notice that even an approximate anabsigiests certain
regularities responsible for the development. Isecaf the Metropolitan
Mazovian voivodship, a human factor seems to baspecas far as
intellectual capital is concerned, however, it igality rather than
qguantity of human capital available in this prowndt is quite a reverse
in case of tangible resource factor (it is a coratlimalue of quantity and
guality) which more precisely guarantees a levahtdllectual capital in
the remaining voivodship compared to the capitahefvoivodship.
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