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Abstract

Research background:Currently the topic of a company’s intellectual itapis being widely
investigated by various researchers. Neverthetedg,a small number of studies on the compa-
ny’s intellectual capital impact on its market \@here conducted. What is more, the concept of
a company'’s intellectual capital itself is not umif. There are some discrepancies in defining
a company’s intellectual capital, unifying struetumodel of the company’s intellectual capital,
and harmonizing the research methods and modétewfto evaluate a company’s intellectual
capital.

Purpose of the article:The aim of the article is to examine various séiendpproaches of the
company’s intellectual capital and its impact oe tharket value of a respective company; to
prepare a model of company’s intellectual capitad &s impact on the market value. What is
more, the aim of this article is to check and thetmodel effectiveness using an example of the
Baltic States listed companies.

Methods: Data on 58 Baltic States’ companies that are listeNasdaq Baltic stock exchange
were taken as the basis of the research. Baseslioedmponent model (human capital, structural
capital, juridical capital, relational capital) et ©f indicators for assessing company’s intellactu
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capital was formed. Expert evaluation was useddemoto assign weights for different structural
parts of intellectual capital. An exploratory factmnalysis was conducted in order to find out
what factors are the most significant for a compaimtellectual capital. In order to find out how
specific elements affect company’s intellectualit@pa pair-wise multiple correlation and re-
gression analysis were used. An average comparsthod was used to reveal differences
between companies of different countries.

Findings & Value added: The study contributes to the Baltic States’ knowgkean intellectual
capital. It was detected that it is appropriateus® human capital, structural capital, juridical
capital, and relational capital structural partscagmponents of company’s intellectual capital
while investigating its impact on market value ofespective company. According to the ob-
tained results, the model of a company’s intellectapital and its impact on the market value
was created, optimized, and its validity checkedgiexploratory factor analysis. The model was
used to test the Baltic States listed companieshamdtheir intellectual capital affects the market
value. It was identified that intellectual capitalthe listed companies of the Baltic States has
a positive impact on their market value. Nevertbeléhe study revealed that intellectual capital
structural parts do not equally affect the marlate of listed companies. The findings support
the conclusion that human capital and relationpltabhave the greatest influence on the market
value of listed companies. Companies where strattapital comprises the largest proportion of
intellectual capital had lower levels of intellegteapital aggregated index, which could be exam-
ined in future studies.

Introduction

Nowadays companies face a huge variety of chalkeaffecting their mar-
ket value. Previously scientists and researchenstantly stressed the im-
portance of tangible assets. This approach haltlslighanged leading to
the intellectual capital of a company being the trgignificant factor.
Some studies show a huge importance for innovatioe® ideas, which
are generated by human capital which is considerdze a structural part
of an intellectual capital. Modern economy is cltgezed by increasing
importance of knowledge related to the quality afman capital and
knowledge embedded in the products (Balcerzak, 20f611-27). Intel-
lectual capital is investigated by various spesialifrom different areas:
heads of companies, scientists, researchers, atit@nal institutions, politi-
cians, accountants, economists, and etc. Nevestheatas difficult to eval-
uate the intellectual capital of a company. Onlyesal elements of the
intellectual capital are provided in the finanatdtements of various com-
panies, which is not sufficient to determine thgragate value of the intel-
lectual capital of a company. What is more, theceph of the intellectual
capital of a company is still under the investigatitself and researchers do
not have one common position. There is no commadvetsally used defi-
nition of the intellectual capital of a company, cammon structure of the
intellectual capital, and there are numerous methiodassess the intellec-
tual capital of a company. Nevertheless, the ingrare of intellectual capi-
tal is indisputable. In the modern world, intellegitcapital has become one
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of the most valuable assets of an organizationgnegy state (Markhaichuk
& Zhuckovskaya, 2019, p. 90). This article is dasig)in order to align the
discrepancies faced in the scientific literaturel 4o solve the research
problem described below.

The research problem of this article is how to ss$ee intellectual cap-
ital of a respective company and what effect it timshe market value. The
purpose of the article is as follows: to examingotes scientific approach-
es of the intellectual capital of a respective campand to assess its im-
pact on the market value; to prepare a model ofpamyis intellectual
capital and its impact on the market value. Whah@e, the aim of this
article is to check and test the effectivenesshefdabovementioned model
using an example of the Baltic States listed corngsaThe object of the
research is the impact of a respective company&léctual capital on its
market value.

The composition of the article is organised asofedl. Firstly, the con-
cept of a company’s intellectual capital and itgkeavalue is presented in
the theoretical part. The main features of the amg|s intellectual capital
are discussed, the development stages of theeicitigdll capital concept are
also presented and discussed. The analysis shdwae@lthough research
papers regarding intellectual capital are constarthducted, no common
intellectual capital concept is being provided yBifferent researchers
provide multiple intellectual capital definitionfgatures, structural parts. In
this article a unified company’s intellectual capitiefinition is proposed.
Secondly, the next part of the article explains itiiethodology and data
collection. In order to identify intellectual caglis impact on a company’s
market value an inductive approach was selectedisagscribed in the
research part. The formation of the model of ietlial capital evaluation
is presented and discussed. Finally, the last tartspresent and discuss
empirical results, provides discussion points, nzainclusions, and suggest
opportunities for potential future studies.

The theoretical aspects of company’s intellectual
capital and its market value

To begin with, the theory of the intellectual capibf a company starts in
1969, when American—Canadian economist John Ken@athraith men-

tioned the notion of intellectual capital itselflthough the topic has been
investigated by a lot of scientists and researchibese is still no common
and widely used definition of it. Also, no mutugraement is reached re-
garding the structure of intellectual capital. hal@r to understand the con-
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cept better and indicate the main features oh#, gcientific literature re-
view was conducted. During the investigation, itswdentified that the
development of the intellectual capital concept bandivided into four
main stages (Figure 1).

The development stages shown in the picture aldeigare 1) represent
the intellectual capital concept phases, which vdivaded into four main
stages based on the scientific literature revielesg stages could poten-
tially be compared with Tuckman’s group/team fonmatheory stages as
the development of both is quite similar. Firsthye initial stage of the con-
cept of intellectual capital should be considersedagorming period. It is
understood as an opening, elemental period whey tbel notion of the
intellectual capital is present. According to Caopad Sherer (1984, pp.
998-1020), intellectual capital at that time waslanstood as an invisible
concept, but with clearly visible benefits. Duritige forming period, only
the rudiments of the intellectual capital concegrevnoticed and a low
number of scientific papers were released with kégword “intellectual
capital”. The second stage of the intellectual tzhgioncept development
should be considered astrmingphase when there was a boost of intel-
lectual capital scientific research. The majoritysdentists (Roos & Roos,
1997, pp. 413-426; Stewart, 1997, p. 265; Edvingdialone, 1997, p.
217; Sullivan, 1998, p. 384; Bontis, 1998, pp. 63-Mahapiet & Ghoshal,
1998, pp. 242-266) investigated intellectual cpitaw to define it, what
its main features and structural parts are. Negldls, it was noticed that
during this stage between scientists and researthere were a lot of dis-
crepancies regarding the definition of intellectoapital, its main features
and functions. The opinions of different researsharintellectual capital
were not harmonised and aligned together.

The third stage of the intellectual capital conodpielopment could be
considered as aorming phase, when the majority of scientists and re-
searchers (Shatrevidt al, 2015, pp. 76-94; Yli-Renket al, 2001, pp.
279-304; Serenko & Bontis, 2004, pp. 185-198; Sbha@006, pp. 324—
335; Cabrita & Bontis, 2008, pp. 212-237; F-Jar80Martos, 2009, pp.
600-616; Yang & Lin, 2009, pp. 1965-1984) had a mom goal — to
understand how the intellectual capital should E@asared and evaluated.
Although the majority of researchers shared theesgoal, they used dif-
ferent definitions of intellectual capital, acceatied various features of
intellectual capital and investigated intellectaapital using distinct struc-
tural parts. During this period, many authors (@nesgh, 2003, p. 227,
Youndtet al., 2004, pp. 335-361; Subramaniam & Youndt, 2005 450—
463; Gray, 2006, pp. 793-819; Merairal, 2007, pp. 559-578; Wet al,
2007, pp. 279-296; Hsu & Fang, 2009, pp. 664—-67ahgr& Lin, 2009,
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pp. 1965-1984) analysed intellectual capital andpamy performance by
choosing different factors or indexes and invesitiggintellectual capital’'s
impact on respective variables in various companisvertheless, no
common theory was identified and intellectual capitefinition, features,
function, structural parts were still under discoiss

The fourth stage, which can be considered psriormingphase, is still
ongoing. Scientists and researchers investigatlentual capital from
a broader perspective: not only stronger sociadnemic, environmental
systems in various companies and organizationsalbatin multiple coun-
tries, cities, and communities. A majority of sesli(Carmona-Lavadet
al., 2010, pp. 681-690; Namvar al, 2010, pp. 676-697; Sharabetial,
2010, pp. 105-131; Cabello-Medima al, 2011, pp. 807-828; Delgado-
Verdeet al, 2011, pp. 722—-737; Huizingh, 2011, pp. 2-9; et 2011,
pp. 1-18; Hsu & Sabherwal, 2012, pp. 664-677; Dyn2éy 3, pp. 5-9;
Edvinsson, 2013, pp. 163-172; Wang & Chen, 201386{@—879; Dameri
& Ricciardi, 2015, p. 860-887; Inkinen, 2015, pf85565) revealed that
intellectual capital is the key factor of a sucéglssompany and it increas-
es the company’s value, market value, sustaingbiit raising the compet-
itiveness of an individual company. Some reseascti€chafferset al,
2011, pp. 431-446; Chourabi al, 2012, pp. 2289-2297; Ricciardi & Za,
2014, pp. 163-171; Dameri & Ricciardi, 2015, pp0-8837) concentrate
not only on companies, they accentuate the impoetari knowledge, in-
novations and provide the vision of a smart citheve all aspects men-
tioned before are considered as a priority. Whahase, new topics of in-
tellectual capital research are currently inveséidafor instance, intellec-
tual capital protection issues (Olan@tal, 2015, pp. 742—-762). The ques-
tion each company faces is how to maintain an eyeglavho has excep-
tional knowledge, skills, experience, is highly nated, creative, innova-
tive, knows working procedures very well, and ipatale of solving issues
independently and quickly.

Although studies regarding intellectual capital evastantly conducted,
no common intellectual capital concept has beewiged yet. Different
researchers propose multiple intellectual capi¢dinitions, features, struc-
tural parts. The table below presents variouslagtlal capital definitions
provided by multiple researchers (Table 1).

Table 1 is designed according to the developmexgfest of intellectual
capital concept. It was noticed that intellectuapital definitions provided
by multiple researchers are not equally underseudl there is no harmo-
nised and widely recognised definition of intelleadt capital. Different
sources agree that the initial stage of the intelld capital concept itself is
1969, when famous the United States and CanadaeisinJohn Kenneth
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Galbraith wrote a letter to his friend Michael Kgtestating: “I wonder if
you realize how much those of us in the world acbhiave owed to the
intellectual capital you have provided over theastglecades.” The phrase
was quickly taken into account and spread all ¢lverworld. Nevertheless,
not all researchers explain the concept of intellccapital in the same
way. Some researchers accentuate the knowledgeriexpe, education,
which belongs to a respective company. Others igighthe intangible and
hidden value in a company, which creates a conngetitdvantage. There
are opinions that intellectual capital is all irgésie elements that belong to
a respective company and increases its value. Alsellectual capital is
understood as a rare and unique resource, whisbtisdynamic and irre-
placeable for the successful activity of a compdnythis scientific paper
a definition of a company’s intellectual capitalsyaroposed based on the
most used features and descriptions provided bpuwsresearchers from
different stages of intellectual capital concept.

Company'’s intellectual capital — the aggregatentérigible resources
a company has at its disposal that enables a compawperate at its best,
creates a competitive advantage and increases vaike.

There are many ways to describe intellectual clafita the abovemen-
tioned definition provides a broader understandifigwhat intellectual
capital is in a company and what its major advasgage.

It is helpful to clarify the structure of the insttual capital of a compa-
ny in order to represent the definition better. &ltheless, there is a vast
number of structural parts of the intellectual &apof a company and the
majority of them overlap. The most frequently ugsatiel of the intellectu-
al capital structure is the combinationfafman capitalstructural capita)
andcustomercapital (Roos & Roos, 1997, pp. 413-426; Stewart, 1997, p.
265; Bontis, 1998, pp. 63-76; Zéghal & Maaloul, @0fip. 39-60). Based
on the review of the scientific literatudeyuman capitaby now is the only
structural part, which is considered by all reskars in their investiga-
tions. The only exception isuman-centered assetprovided by a re-
searcher Brooking (1996, p. 224), but the contérnhis structural part of
intellectual capital clearly refers to human cdpi@ther structural parts of
intellectual capital are widely used, but a lotdi$crepancies, overlaps,
synonyms are presentructural capitalis used by various researchers
versusorganisational capitalinnovation capital processcapital, physical
capital, infrastructure assetsnternal structure research and development,
informational technologies, collective values, aid. Juridical capital is
used in different researchesiatellectual propertymarketassetsintellec-
tual property assetsmarket capital innovations technologies and etc.
What is morerelational capitalin various researches is usedraputa-
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tional capital client capital, customercapital, social capita] external
structure communicationatapital, trademarkvalug and etc. The review
conducted on scientific literature revealed thamesof the abovementioned
intellectual capital structural parts are usedifferent scientific papers as
synonyms, some overlap, while some of them sigrafglly different ap-
proaches. In this scientific paper, the intellectapital of a company is
considered as the sum of four structural pdrtsnan capital structural
capital, juridical capital, andrelational capital. The structure of the intel-
lectual capital of a company is provided in theynie below (Figure 2).

Figure 2 represents the intellectual capital stmgcproposed to use in
this scientific paper. The structure was adoptedcitcordance with Stewart
(1997, pp. 265) by adding an extra structural pahtich is significantly
important for a company —juridical capital. Intellectual capital of a re-
spective company is understood as a whole anddimpetitive advantage
and value are created only when all structuralspare fluently working
together. First of allhuman capitalcan be understood as an employee
knowledge, skills, wisdom, competence, motivatierperience, psycho-
logical health, and similar elements that help ¢éofgrm daily tasks and
achieve targets of a company. The elements of huoagital can be
grouped into three main sections: employees, #mhircation, and invest-
ments in employees. Second$gructural capitalin this scientific paper is
perceived as all elements in a company, which beiployees to perform
routine tasks in business, the supporting infrattine that enables human
capital — employees — to operate (i.e.: strategjytuce, procedures, fi-
nancial resource allocation decisions, and etciy Wiseful to group struc-
tural capital elements into three parts as welipomte identity, financial
leverage, and Selling, General & Administrativetsd$SG&A), which are
not related to the direct production of a respecttompany. Corporate
identity examples are as follows: a company’s sgjat vision and mission,
management style, routines, culture, proceduretescof conduct, and etc.
Thirdly, juridical capital comprises the elements in a company that protect
the laws and regulations and create a competitivargage. All elements
of juridical capital are grouped into two basictpaintangible assets and
legally protected information. Finallyelational capitalis a customer rela-
tionship strength and loyalty of clients or ingtiibms to which the company
sells the product or service, the value of relaiops, the value of a com-
pany, which is seen by stakeholders, and similae. dlements of relational
capital can be classified into three main parte: gbcial characteristics of
a company, relations, and relational expenses.

The importance of intellectual capital is indispaléa but it is extremely
useful to clarify how a company’s intellectual dapiis connected to its
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market value. The management board is willing thease the market val-
ue of their companies in order to foster the swuafaksctivity, continuity,
and infuse additional funds and resources. Therl&ictors are the most
important for joint-stock companies, which are ingl to increase their
companies’ market value, which can be easily catedl based on the mar-
ket capitalization. There are some researchers didfmhammadi, 2005,
pp. 397-416; Cheet al, 2005, pp. 159-176; Tseng & Goo, 2005, pp. 187—
201; Liuet al, 2009, pp. 260-276; Clarlks al, 2010, pp. 505-530; Ferra-
ro & Veltri, 2011, pp. 66-84; Celenza & Rossi, 20pg. 22—-34; Shakina
& Molodchik, 2014, pp. 87-100) who investigate twenpany'’s intellectu-
al capital impact on its market value. Their aniglghowed a strong statis-
tically significant correlation between a companiyitellectual capital and
its market value. To be more precise, the compamgsket value in this
scientific paper is considered as a multiplicatbdra number of company’s
shares in circulation and market price of a sirgfjlare. It was noticed that
a company’'s market value might be influenced by yngactors, for in-
stance: external economic, social, and politiceldies; market factors; em-
ployees of a respective company; intangible asdetsrespective compa-
ny; financial factors, and etc. One of the factaramely, the company’s
intellectual capital was selected to investigatéhfer.

To sum up, company’s intellectual capital in thegestific paper is de-
scribed as the aggregate of intangible resourcas any has at its dis-
posal that enables a company to operate at its tresites a competitive
advantage, and increases market value. Intellecapital structure in this
scientific paper is proposed as follows: human tegpstructural capital,
juridical capital, and relational capital. The majoal of this scientific pa-
per is to identify the company’s intellectual capitmpact on its market
value. In the next paragraph, the methodologicpt@gch is presented.

Research methodology

In order to identify the impact of a company’s Ifgetual capital on its
market value, an inductive approach was selectethié step, the compa-
ny’'s intellectual capital indicators are selected aubsequently, the model
of intellectual capital evaluation is formed. Thexhstep is a formulation
of hypothesis and the last step is to describeessipn models (Figure 3).
In order to create an adequate system for the coyfgpmtellectual cap-
ital evaluation model, only the most informativedamportant indicators
are chosen. Although every company is very differéhe goal was to cre-
ate such a model, which is comparable and coul@ teen repeated in
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various geographic areas or for different typebusfinesses. What is more,
data availability and comparability over time hdwen taken into consid-
eration.

For the empirical test of a model of a companytsllactual capital and
its impact on the market value, Baltic listed comipa (Estonia, Latvia,
and Lithuania) have been selected. The data wéesctad from their finan-
cial statements, consolidated annual reports, enidgnt auditor’s findings,
websites and social networks if needed. All of titvee countries’ compa-
nies prepare their financial documentation in adgance with International
Financial Reporting Standards (IFRS) as adoptetheyEuropean Union.
The data is audited, reliable, and public. Such éanbles econometrically
correct assessments. A five-year period from 2012015 was chosen. In
total, a total population of Nasdaq Baltic stocklenge consisting of 58
companies was included in the research (Estonié3-tdtvia — 24, Lith-
uania — 21).

In this scientific paper, a company’s intellectaapital is calculated as
an aggregate of four structural parts — human ahstructural capital,
juridical capital, and relational capital. Fact@lues were calculated using
the regression method. Data standardization wasratically performed,
due to this, variables with a large standard dmredre no longer dominant
and do not distort the results. Also, the standatiin allows for compari-
sons between different measurement scales of détaeach other. Data
standardization is done by subtracting the aveddgthe time series and
dividing by the variance, so a standardized da¢aeme is O and variance is
1. For the calculation of aggregate values of ietéhal capital factors
a simple additive weighting method SAW was chosen.

The hardest part is the correct identificationhef tndicators’ weights.
Usually, different fields put an importance on drfnt intellectual capital
structural parts. For example, management focusgs bn human capital,
whereas economists stress the balance of all etsroémtellectual capital.
Therefore, it is rather difficult to appropriatetietermine their weights.
Researchers (Kannan & Aulbur, 2004, pp. 389-414yriza & Bontis,
2008, pp. 212-237; Kim & Kumar, 2009, pp. 277-2G8celli & Greco,
2013, pp. 1-7; Montemari & Nielsen, 2013, pp. 526B:5Morariu, 2014,
pp. 392-410; Cricelliet al, 2014, pp. 88001; Macerinskien¢ & Ale-
knaviiate, 2017, pp. 573-592) often use an expert judgelfoerthe set-
ting the weights of company’s intellectual capis&ductural parts. Giving
equal weights would not be scientifically corretce different structural
parts of intellectual capital do not have the saigaificance. In this scien-
tific paper, an expert evaluation was conductedruher to determine the
weights of the company’s intellectual capital staual parts.
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The expert evaluation was conducted on Novembereidber 2016. In
total, 17 experts from all three Baltic countrigeddNasdaq Baltic stock
exchange patrticipated in the research. Five expegte from Lithuania:
two managers from Lithuanian listed companies dmdet social science
academics from Mykolas Romeris University, Vilnidsiversity, and Vil-
nius Gediminas Technical University. Five expererevfrom Latvia: two
managers from Latvian listed companies and thrermlsscience academics
from Riga technical university. Four experts weawaf Estonia: two man-
agers from Estonian listed companies and two saiEnce academics
from Tallinn technical university. Three expertsresremployees of Nasdaq
Baltic stock exchange. All experts from the acadefidld have doctoral
degrees of social science, all experts from listethpanies and Nasdaq
Baltic stock exchange have master degree. The erpafuation results
were also checked using competency coefficientaditas and the validity
of the test was checked using Kendall's W coeffitiavhich was 0,797.
The results are provided in the diagram below (@&l

The results revealed that the highest weight wasngio human capital
and the lowest to juridical capital. Relational italpvas on the second and
structural capital on the third place accordinght® importance. Most sci-
entists in their studies also get similar resdtgwing that human capital is
very important.

The construct validity is checked using exploratfagtor analysis. The
exploratory factor analysis it is important to drattention to the problem
of multicollinearity. As a result, indicators codagon coefficients are
checked and if the latter is higher than 0,8, issessed whether it is ap-
propriate to remove any indicator. Verifying thelitators (variables) suit-
able for factor analysis is conducted using antigm matrixes consisting
of partial correlation coefficients with a minugysi The diagonal matrix
has the variable eligibility factors MSA (MeasureSampling Adequacy)
and KMO (Kaiser, Meyer and Olkin) measure is usgddecision if varia-
bles should be removed from the construct. If KMOass than 0,5, the
respective factor is unacceptable.

The assumption in factor analysis is taken thattian of variables can
be explained by the distinguishing factor becatmsedalculations do not
include a margin of error. It calculates the cosace matrix of the eigen-
values and own vectors. Factor number is seleatedrding to theScree
chart and calculated eigenvalues. According tdkthiser recommendation,
the number of properly calculated number of facterdetermined by the
eigenvalues, which are greater than one. If theltseshow that the indica-
tors selected represent one construct, it mearnis tkiea indicators are
properly selected and reflect one area of intelefie results show that the

318



OeconomiaCopernicanal0(2), 309-339

indicators represent several different construttts, obtained factors are
determined by the map. Ongoing factors rotationoisducted in order to
highlight the template of factors. In this researithwas chosen as an
oblique factor rotation methdéromax

Based on the factor analysis results, an aggregatke!| of the compa-
ny’s intellectual capital was suggested (Figure 4).

The abovementioned model is used not only for extedn of a compa-
ny’s intellectual capital itself but also for thetdrmination about the com-
pany’s intellectual capital and its impact on tharket value. In order to
check, if there is a statistically significant t@aship between a compa-
ny’s intellectual capital and its market value, fbkbowing steps were tak-
en:

1) formulation of two hypotheses:

Ho: correlation coefficient of zero (r = 0).
H,: the correlation coefficient is different from a€r = 0).

2) the determination coefficient’Rs assessed. This ratio shows what part
of the dependent variable is explained by regresddre determination
coefficient varies in the range of [0, 1] and shido#¢ greater than 0,2.

3) the statistical significance of the model is detieed. This is conducted
using ANOVA p-values. The indicator shows if thare regressors as-
sociated with the dependent variable. If the p-atugreater than 0,05,
it means that no variables are statistically sigaift. If the p-value is
less than 0,05, it means that there are statilstisanificant variables
and the model is appropriate to use for furtheierey

4) checking if all independent variables are statidlycsignificant. Student
t-tests are used for that and if the test p-vadueds than 0,05, it means
that the variable is statistically significant aih@an be included in the
model. If the p-value is greater than 0,05, thealde is not statistically
significant.

5) checking multicollinearity using the dispersion Esing multiplier
VIF, which indicates whether the regressors areetated with each
other. VIF is calculated for each regressor arns #écceptable that VIF
should be less than four.

6) the data contain outliers are verified. Cook meadarcalculated for
each set of regressors and it should not excekdt is higher, then it is
concluded that the model has the outliers.

7) standardized residual errors are assessed. Thepedeto check wheth-
er the normality assumptions are met. The most comhynstudied

319



OeconomiaCopernicanal0(2), 309-339

standardized residues histogram, which is companéd the normal

curve, standardized residual errors curve, anch¢mmal random varia-

ble relative percentages of frequencies (P-P gfae points are drawn
closer to the line, the data is considered as nor@tandardized errors
sanity is checked using Shapiro and Wolf, Kolmogoamd Smirnov
tests. If these criteria p-values are greater €h@h, it can be stated that
the standardized errors are normal.

8) autocorrelation is assessed. Autocorrelation iscoasidered if Durbin-
Watson's statistical significance is in the ranfj&,6-2,5. It can be stat-
ed that the observations are auto correlated, ibiDeWatson statistical
significance is close to O or 4.

In order to calculate the company's intellectuglite aggregated index
or its components change, the company's marketwiange during the
research period, the value of present year is éivioly the value of previ-
ous year and deducted by one. The resulting figuexpressed as a per-
centage.

Hypotheses are confirmed if the resulting regressiodels are statisti-
cally significant and consistent with the critesipecified above. If the re-
sulting regression models are not statisticallyigicant, the null hypothe-
sis is accepted, which means that there is nosstatily significant rela-
tionship between a company’s intellectual capitel &is market value.

To sum up, the company’s intellectual capital esatbn model is com-
posed and checked using exploratory factor analysisrder to check if
there is a statistically significant relationshigilween a company’s intellec-
tual capital and its market value, a pair-wise andtiple correlation and
regression analysis is conducted. The empiricaldiethe latter model has
been checked for Baltic companies (Estonia, Lataa] Lithuania) listed
in Nasdaq Baltic stock exchange. The weights ottirapany’s intellectual
capital structural parts were determined using gers’ evaluation. The
results of the abovementioned research are presigmntiee next paragraph.

The Empirical test of a model of company'’s intelletuial capital
and its impact on the market value

The data was collected using companies that atexdli;i Nasdaq Baltic
stock exchange. According to the information preddn the platform,
there were 17 Estonian listed companies, 27 Latiséed companies, and
28 Lithuanian listed companies. Some of the congsanvere removed
from the research due to discrepancies in the datdata absence. The
empirical test of the company’s intellectual capaad its market value

320



OeconomiaCopernicanal0(2), 309-339

model was checked using five years’ data from 2@l12015. The more
recent data was not available. For some of thedigtompanies (“LHV
Group”, “Linda Nektar”, “Pro Kapital Grupp”, “Balti Telekom”, “Han-
saMatrix”, “Amber Grid”, “Energijos Skirstymo Opdmius”, “INVL Bal-
tic Farmland”, “INVL Baltic Real Estate”, “INVL Tdmology”, “K2 LT"),
old data records were not present as some of thema mewly established.
One company was removed from the research dueetéattt that no em-
ployees were present in it (“Trigon Property Depah@nt”). In total, 13
Estonian listed companies, 24 Latvian listed congsmrand 21 Lithuanian
listed companies were included in the empiricat.t& companies that
were selected are listed in Nasdaqg Baltic stockaxge and meet the crite-
ria of the listing agreement. The companies arenfr@rious sectors as
follows: travel and leisure industry, retail, tedezmunications, banks,
health care, financial services, media, chemigasastruction and materi-
als, basic resources, automobiles and parts, foddaverage, real estate,
personal and household goods, industrial goodssandces, and utilities.
All companies belong to the small capitalizationugp.

The results of the Baltic listed companies’ intefilel capital index re-
vealed that the greatest values of intellectuaitabyere in Estonian listed
companies (Table 3).

The results (Table 3) show that lower-than-avernagglectual capital
aggregated index value is in Lithuanian and Lathisted companies. It is
appropriate to consider how intellectual capitaleix values are distributed
among the industry level (Figure 5).

The graph (Figure 5) shows that the aggregatedximdentellectual
capital values is the highest in companies thakwothe travel and leisure
industry. Other industries in which the aggregaitedex of intellectual
capital values are higher than the average: retelécommunications,
banks, health care, financial services, media, a@mand construction
and materials. It was also detected that the loimésiectual capital aggre-
gated index values are in companies that belortgedasic resources in-
dustry. Other industries where intellectual capgigdregated index value is
lower than the average are as follows: automohitesparts, food and bev-
erage, real estate, personal and household gowtisstiial goods and ser-
vices, and utilities. It is worth noting that Estm companies belong to the
travel and leisure industry and earlier the redeahowed that the Estonian
companies’ intellectual capital aggregated indduerés the highest.

The analysis of the structure of the intellectuapital index revealed
that companies where intellectual capital aggretatelex is high, have
one commonality: their human capital and relatiaregdital constitute the
largest part of intellectual capital. For instanitewas identified that the
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company, in which the value of intellectual capisalargest (Estonian trav-
el and leisure company “Tallink Grupp”), structucalpital is less than the
average of the Baltic countries. It can be condutihat structural capital
reduces the aggregate value of the intellectuaitatajpdex. It was also
detected that the companies, where human capktes tap the major part,
have higher values of the aggregate intellectuait@landex.

The final part of the research was to check ifeéhsra statistically sig-
nificant relationship between a company'’s intellattcapital and its mar-
ket value. The results are provided in the scheeievb (Figure 6). The
final results are provided in the annex (Table 4).

The results of the abovementioned research revéladédhere is a sta-
tistically significant relationship between a compa intellectual capital
and its market value in the Baltic listed companidss is represented by
the regression model which is given in the formhgdéow (Formula 1).

BSLCMV = 72275+ 65191HC — 17450SC + 1172JC + 15424RC, 1)

where:

BSLCMYV — Baltic States’ listed companies’ markelue
HC — company’s human capital,

SC - company’s structural capital;

JC — company’s juridical capital;

RC — company’s human capital.

It was detected that the Baltic listed companidh wihigher intellectual
capital aggregated index value have a higher maddete (in these enter-
prises intellectual capital explains 58 per centhgfir market value varia-
tion). The analysis of the regression model wae atnducted separately
for the three Baltic countries as well. It was fduhat in all of the Baltic
countries, the regression model is statisticalfynigicant. In the case of
Latvia, the intellectual capital and market valiepehdence are best re-
flected by the exponential model that explains 64 gent of their market
value variation. In the case of Lithuania, the lletstual capital and market
value dependence are best reflected by the sigredepolynomial equa-
tion that explains 28 per cent of their market eakariation. What is more,
graphically displayed variables showed that Lithaarand Latvian com-
panies were divided into two groups. In one groomganies with similar
intellectual capital index values have high markatie, while others have
smaller market value. These differences showeditibellectual capital in
various enterprises can be utilized differently.

The second regression model was also statistisadigificant, and it
was identified that the Baltic listed companies’rked value depends not
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only on the intellectual capital aggregated indalugs but also on the in-
tellectual capital structural parts. The model ek 45 per cent of the
Baltic listed companies market value variation. Tdh@mination of the
second regression model separately for three Battimtries revealed that
in all three countries, the criteria establishedtfie models were statistical-
ly significant. For Estonia, the greatest impactts market value of listed
companies has human capital, for Latvia — struttcepital. However, in
this case, the structural capital factor regressiogfficient was negative,
which led to the conclusion that the company’sdtmal capital increase is
followed by the market value decrease. The impeogaf structural capital
was accentuated in other studies by various resecbut the results they
obtained were similar to this (Maddocks & Beand§02 pp. 16-17; Kan-
nan & Aulbur, 2004, pp. 38944, Znakovaité & Pabedinskai¢, 2010, pp.
126-33; Stankevic¢iené & Liucvaitien¢, 2012, pp. 79—93). There might be
two main concerns that arise from such results:pnoper evaluation of
company'’s structural capital or the difficulty teeasure the structural capi-
tal on its overall basis. This phenomenon is amralyia the discussion and
recommendations part. In the case of Lithuaniay twiman capital was
included as a statistically significant variable.

In general, it was observed that human capital @tational capital
have the largest influence for the market valuéstéd companies. In en-
terprises where structural capital represents amajellectual capital ag-
gregated index part, a lower level of intellectcepital was observed.

Discussion and recommendations

The results revealed that there is a statisticgfipificant relationship be-
tween a company'’s intellectual capital and its rekkalue. Human capital
plays a major role in the market value of listednpanies in the Baltic
States. The results are consistent with Cheml. (2005, pp.159-176),
Wang (2008, pp546-563) and Shakina and Barajas (2014,8p6(1—881)
studies that revealed that the company’s inteldatapital has an impact
on its market value, and human capital has thetggeanpact on the com-
pany’s market value. However, other researcheig2i(iR Williams, 2003,
pp. 348-360; Rahman, 2012, pp. 46—77; Shiu, 20063p6—365; Ting &
Lean, 2009, pp588-599; Zéghal & Maaloul, 2010; 2011, pp. 39-68, p
262-274; Nimtrakoon, 2015, pp. 587-618; Zhab@l, 2006, pp. 10-17)
studies were based on the assumption that the corspatellectual capi-
tal operates in efficient markets. Companies wighér intellectual capital
have been found to have a higher market value.pFaetical significance
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of research results is revealed by the peculiafitthe company’s intellec-
tual capital influence on its market value valuatinodel, which allows to
study the company’s intellectual capital in a coemplvay, to compare the
intellectual capital of individual companies, itsngponents and their influ-
ence on their market value. The study revealeditieven influence of the
company’s intellectual capital components. The ltesshowed that com-
panies with human capital that is higher than ayer@re characterized by
an increase in the number of employees, the nuofbemployees and the
share of personnel costs. The results showed dmapanies with structural
capital which is higher than average, has a lovi-ttelequity ratio and high
strategy implementation rates. Nevertheless, ist@@ result requires
more research and studies: the structural captbff regression coeffi-
cient was negative, which led to the conclusion tha company’s struc-
tural capital increase is followed by the markdueadecrease. The results
are consistent with some other studies (MaddocEBe&ney, 2002, pp. 16—
17; Kannan & Aulbur, 2004, pp. 389H4; Znakovaité & Pabedinskaite,
2010, pp. 126133; Stankevi¢iené & Liucvaitiené, 2012, pp. 79-93). The
phenomenon can be explained with more future reBess the main issue
is that companies do not have a measurement systaheir structural
capital. This leads to the improper evaluationahpany’s structural capi-
tal which can result in incorrect structural capaad company’s market
value ratio. In addition to this, companies whenedical capital is higher
than average focus on increasing intangible asg#tsa higher number of
patents, licenses, and brands. Current studie$f8aiciu-Wojcicka, 2017,
pp. 287—-299) also suggest that innovation, teclyyplproduct and process
innovations are important elements for the sucoésagy enterprise. Also,
the results have revealed that in companies wiedatianal capital is high-
er than average there is an increase in marketistg,ccompanies have one
of the largest citations in search engines, th&bsite quality and social
networking indicators are very high.

It would be appropriate to develop research intgsata incorporate ad-
ditional indicators that reflect the company’s Iigetual capital or its com-
ponents. Only the most important and most chaiiatiteindicators of the
company'’s intellectual capital were included in thedel, but it would be
useful to analyze which additional indicators cooédincluded in the mod-
el for the creation of the aggregate index of Iatdbal capital.

Another limitation was the lack of data — the datdonger time series
of listed companies of the Baltic States were nailable, so it would be
recommended to repeat the study. The study carbalsonducted in other
homogeneous groups of companies to verify the #salad model not only
in the Baltic listed companies. It is worth to stutle intellectual capital of
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other countries and other types of companies am@hab/ze which compo-
nents of intellectual capital have the greatestiérfce on the market value.

The current model can be used by business exesugt@ck exchange
representatives, business analysts in order totoroniellectual capital in
individual companies. Continuous monitoring of tmenpany’s intellectual
capital would make it possible to develop a stnafleg the development of
the intellectual capital and their components inowes companies. It would
be appropriate to include in the model indicatbed are not publicly avail-
able, but companies can calculate them individudlsting such models
would be valuable because they would reveal theitapce of items that
are not included in the companies’ financial staets, websites, social
networks, or other media.

It would also be advisable to develop a model flpiporating qualita-
tive factors into it. One of the most importantreéts of human capital is
employee motivation, but the indicator that reffeitthas not been found.
Current studies (Vlacsekova & Mura, 2017, pp. 1BD}Ylon employee
motivation suggests that “enterprise managers ghadognize that moti-
vation is personal, as Maslow and Herzberg dematestrthat employees
are motivated by many different factors. Enterpnsanagers therefore
need to find out the personal goals of their empdsy” It would also be
appropriate to be able to assess the value of bribeoelements of the
communication capital — customer satisfaction. sidonducted current-
ly (Skvarcianyet al., 2018, pp. 7-28) revealed the importance of custom
ers’ trust for a successful competitiveness anaetton of new customers.
However, these indicators are not publicly avadadhd not all companies
tend to collect data on them. However, it shouldebghasized that such
research would be useful in assessing the impattvaight of qualitative
indicators on the aggregate index of a company&lectual capital.

The study was conducted in small capitalization ganies, but the im-
pact of the company’s intellectual capital on itarket value in medium
and high capitalization companies was not investijaAlso, as the study
identified a similar structure of intellectual ctgbj the data could be com-
pared across industries. Such research would bl uise identifying
whether intellectual capital has a statisticallgngficant impact on market
value in different capitalization firms and in @ifent industries.

Conclusions

To conclude, although the company’s intellectuglitzd is a relevant and
essential concept, various scientists analyzerdutfh different features,
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take into consideration various components or fat@s. The research in
the company's intellectual capital area is fulddferent terms (concepts),
a variety of intellectual capital structure modedad different intellectual
capital research methods. After analyzing the cawipantellectual capital
concept, a definition of a company's intellectuapital was suggested,
namely, the aggregate of intangible resources ganynhas at its disposal
that enables a company to operate at its bestiesrea competitive ad-
vantage, and increases market value. Intellectapital structure in this
scientific paper is proposed as follows: human te§pstructural capital,
juridical capital, and relational capital.

Company’s intellectual capital evaluation model wasmposed and
checked using exploratory factor analysis. The nain was to check if
there is a statistically significant relationshigtyween a company’s intellec-
tual capital and its market value. To accomplish lditer aim, a pair-wise
and multiple correlation and regression analysis eenducted. The empir-
ical test of the company’s intellectual capital atedmarket value model
was checked in 58 Baltic companies (Estonia, Laal Lithuania) listed
in Nasdaq Baltic stock exchange. The weights ottirapany’s intellectual
capital structural parts were determined using>gers’ evaluation. The
results showed that there is a statistically sigaift relationship between
a company’s intellectual capital and its marketueain the Baltic listed
companies. It was detected that the Baltic listehganies with a higher
intellectual capital aggregated index value hatégher market value. The
results have also revealed that the company'statalicapital increase is
determined by the market value decrease. Humartataamd relational
capital showed to have the largest influence onntiaeket value of listed
companies. In enterprises where structural captadesents a major intel-
lectual capital aggregated index part, a lower ll@feintellectual capital
was observed.

For future research, it would be appropriate toettsy the model further
in finding ways to involve the company's intellegteapital qualitative and
subjective elements. In the model presented insitientific paper only the
most important indicators were included. The latidns were presented in
the discussion and recommendations part, but th& mgportant area of
opportunity is to proceed further with supplemeyntegsearch by using
additional factors that would describe company'liactual capital. It
would be useful to include various individual cri¢e of the respective
companies. Human capital is considered as the mygsdrtant structural
part of the company’s intellectual capital, but thajor element of it —
motivation of employees — was not included. It vebbe good to examine
the latter indicator, but by now none of the comesaras been willing to
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publicize this information. Nevertheless, it woldd valuable to test these
kinds of patterns as they reveal the elementsat@inot presented in the
financial statements of companies.
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Annex

Table 1.Intellectual capital definitions provided by mulgpesearchers

The
development Intellectual capital definition Researcher, year
stage
Intellectual capital is the effects of dynamic widuals’ Galbraith (1969)
o intellect.
g Intellectual capital is an invisible element, whitdss a  Cooper & Sherer,
5 visible benefit. (1984, pp. 998-1020)
* Intellectual capital is technologies, brand nanmmel, a Itami & Roehl (1987,
knowledge capital, which belong to a company. p. 186)
Intellectual capital — a set of contemporary valtiteria, Hall (1992, pp. 135-
which productively transforms resources into materi  144)
assets.
Intellectual capital — knowledge assets, non-firenc  Edvinsson & Malone,
assets, intangible assets, hidden assets, whichdg® a (1997, p. 217)
o company.
£ Intellectual capital — the sum of everything thalomgs ~ Stewart (1997, p.
£ to a company and is understood as a competitive 265)
% advantage; intellectual datum such as knowledge,
experience, intellectual property, information tisatised
for the creation of wealth.
Intellectual capital — competence of employees Ulrich (1998, pp. 15—
multiplied by commitment. 26)
Intellectual capital — the bunch of all intangiblesets in Bontis (1998, pp. 63—
a company. 76)
Intellectual capital is a twin of knowledge managem  Sveiby (2001, pp.
344-358)
Intellectual capital — asset, which consists of aom Kaplan & Norton
informational, and organizational capital. (2001, p. 399)
= Intellectual capital — the holistic ability of aropany to  Rastogi (2003, pp.
= coordinate, align, and maintain knowledge resources 227-248)
S during the wealth creation process.
z Intellectual capital — collective brainpower in@mpany. Kristandl & Bontis
(2007, pp. 1510-
1524)
Intellectual capital is a set of essential valusaton Wang (2008, pp.
criteria. 546-563)
Intellectual capital is a complicated network of Dumay & Cuganesan
knowledge, which belongs to a company. (2011, pp. 24-49)
Intellectual capital is a phenomenon that enaldésate Montemari & Nielsen
intangible assets related to knowledge resouresgent (2013, pp. 522-546)
. by employees, clients, technologies, and processes.
£ Intellectual capital — a dynamic aggregate of Dameri & Ricciardi
£ competencies and abilities created by a companyalae (2015, pp. 860-887)
£ specific knowledge stream, intangible assets, and
& competitive advantages.

Intellectual capital — hidden assets and knowldoaged

Inkinen (2015, pp.

resources of company members. 518-565)
Intellectual capital — a competitive advantage of a Dumay (2016, pp.
company composed of knowledge, experience, 168-184)

intellectual property, information used for valueation.




Table 2. Theweights of a company’s intellectual capital struatyarts

Human capital Structural capital Juridical capital Relational capital
39% 19% 17% 25%

Table 3. Deviation from the mean of the Baltic listed comigah intellectual
capital aggregated index (2011-2015)

Latvia Lithuania Estonia
-0.165 -0.072 0.420

Table 4. The results of the modified multi-regression modkthe evaluation of
intellectual capital influence of listed companisEstonia, Latvia and Lithuania
on their market value

Estonian Latvian Lithuanian
Criteria listed listed listed
companies companies companies
_ HC = 0.502 HC = 0.657
Pair correlation coefficients gg - 8;32 SC =-0.419
e RC =0.473
HC = 0.000 HC = 0.000 HC =0.000
Level of significance of correlation coef“ﬁcientsRC _ 0'000 SC =0.000
e RC =0.000
Determination coefficient (| 0.667 0.385 0.432
ANOVA p 0.000 0.000 0.000
Cook’s distance 0.019 0.013 0.020
_ HC = 1.586
VIF e ile0s  sC=1071 HC=1
- RC =1.540
Histogram of standardized residues ‘ 1 1 1 ‘
P-P ‘ A~ '

Diagram of Standardized Residue and ) o
Regression Estimated Values e Ry e




Table 4. Continued

Estonian Latvian Lithuanian
Criteria listed listed listed
companies companies companies
Shapiro-Wilk test 0.002 0.000 0.000
Kolmogorov—Smirnov test 0.000 0.001 0.000
Durbin—Watson statistic 0.865 0.546 0.508
_ HC =0.003
Student's t-test e o000 SC = 0.000 HC = 0.000
e RC =0.006
HC = 0503 HC=0277
Standardized Variables Beta CoefficientiQ e SC =-0.302 HC =0.657
€=0.286 RC =0.252

Figure 1. Thedevelopment stages of the Intellectual Capital ephc

 Features of IC
* Definition of IC
o Structural parts of IC

¢ The notion of IC
* Invisible concept with
visible benefits

Forming
1969 - 1989

Storming
1990 - 1999

J1
[l

Performing
2010 - now

Norming
2000 - 2009

 Evaluation of IC
* ICvs results of a company

¢ |ICimpact on a respective
variable

¢ Broader understanding
of IC

*ICas a value creator
¢ |C protection issues

Source: own assumptions based on Tuckman’s (1965pfgeam formation theory stages.



Figure 2. Thestructure of the intellectual capital of a company

Intellectual capital
of a company

Human capital

Structural capital

Juridical capital

Relational capital

Source: adapted in accordance with Stewart (19926%).
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Figure 3. The stages of a company’s intellectual impact on itsrkea value
research methodology

Company’s intellectual capital components modehissen
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Models of company’s intellectual capital impactitnmarket value
are described

g v
(] . . ge . aye .
- The evaluatiorsystem validity and reliability of a model is chec
A model of company’s
intellectual capital is modified
Company’s intellectual capital components weighésdetermined
Variables are aggregated, the value of compantediéctual capital is
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Figure 4. Company'’s intellectual capital evaluation model

COMPANY'S
INTELLECTUAL
CAPITAL
1

I 1 1 1
Human capital Structural capital Juridical capital Relational capital
| | Number of Financial leveraad b= P2tents. licenceq) |  Relational

employees trademarks expenses

Educationof W X ~,mpany's age | b= Intangible assetd Citations in searc

employees engines
|_| Ratioofcostsoff] |  Strategy | 1 Number of || Company's web

employees implementation subsidiaries site quality
==iCosts per employ b= SG&A =1 Social networks

Figure 5. Deviation from the mean of the Baltic listed comigsh intellectual
capital aggregated index by industry level (2011t5)0
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