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INTELLECTUAL CAPITAL AND BUSINESS
PERFORMANCE IN ICT COMPANIES
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Abstract: The requirements of the modern business environment have
initiated the emergence of a new paradigm, which finds its starting
point in the fact that intellectual property is a crucial success variable
of every company, which has stimulated numerous researches in this
area. Rapid and extensive changes in all domains of business require
companies to be flexible and ready to respond to given changes in
accordance with the specificity of the concrete situation. In such
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conditions, companies must create their own knowledge base and have
valuable and competent employees who should be properly managed.
Human resources who possess adequate knowledge, who have
mastered specific skills and competencies, who are dedicated to
teamwork, innovation and permanent improvement form the base of
intellectual capital. The aim of the paper is to enrich the previous
research model in order to analyse the interconnection of intellectual
capital components and business performance of Serbian companies in
the ICT sector.

Key words: intellectual capital / business performance / ICT sector.

INTRODUCTION

The success of companies should be viewed not only through financial, but
also through operational (intangible) aspects. Financial performance is
measured by indicators such as sales growth, earnings per share and
profitability reflected in return on initial investment, return on sales and
return on invested capital (Cavlin, Vapa-Tankosi¢, Mileti¢ & Ivanis, 2021;
Syriopoulos, Tsatsaronis & Gorila, 2022; Tudose, Rusu & Avasilcai, 2022;
Cavlin, Vapa-Tankosi¢, & Mirkovi¢, 2022). Operational (non-financial)
performance highlights factors such as product quality and productivity,
market share and marketing effectiveness (Demirbag, Tatoglu, Tekinkus
& Zaim, 2006; Farida & Setiawan, 2022). Power belongs to those
companies whose knowledge contributes to the creation of additional
value and which have a high contribution of intellectual capital (Stewart,
1994, 1997; Brooking, 1997; Bontis, 1998; Teece, 2000; Namasivayam &
Basak Denizci, 2006; N. Leki¢, Vukosavljevi¢, Vapa-Tankosi¢, S. Leki¢ &
Mandi¢, 2021; Petrovi¢, Radosavac, & Karabasevi¢, 2021; Abeysekera,
2021).

Due to its increasingly significant role in modern business, intellectual
capital has been the subject of previous research studies (N. Leki¢, Vapa-
Tankosi¢, Rajakovi¢-Mijailovi¢, & S. Leki¢, S., 2020; N. Leki¢, Vapa-
Tankosi¢, Mandi¢, S. Leki¢, 2022). The largest number of conducted
research examines the basic components of intellectual capital of the first
level. Bontis calls the investigated model simplistic and concludes that it
does not analyze interconnections. This leads to a new structural model,
which Bontis (1998) calls Diamond. As the Diamond structural model in
earlier research (Bontis, 1998) proved to be optimal in the continuation of
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the research, the authors have performed the continuation of the research
of their Simplistic model (Lekic¢ et al.,, 2022a). Therefore, the aim of this
paper is to examine interconnection of intellectual capital components
and business performance factors in the ICT sector of the Republic of
Serbia.

LITERATURE REVIEW

A lot of researchers (Bontis, Chua Chong Keow & Richardson, 2000;
Seleim, Ashour & Bontis, 2004, 2007; Ali, Hussin, Haddad, Al-Araj & Abed
2021; Muhammad & Salma, 2021; Do, Tam & Kim-Du, 2022) have
conducted studies with an aim to provide guidelines for building a strong
knowledge base for future intellectual capital development. Bontis (1998)
had included in his research twenty Canadian companies (7 from financial
services, 4 from the chemical industry, 4 from insurance, 3 from the ICT
sector, 2 from courier services) to determine the parameters of
intellectual capital. Wang & Chang (2005) revealed the cause-and-effect
relationships between core components and sub-components for creating
a model for managing intellectual capital in ICT industry companies.
Structural capital represents infrastructural support for company
employees (Miti¢, 2014). Relational capital includes resources based on
the company's relationships with various external stakeholders from the
wider social community (Hormiga, Batista-Canino & Sanchez-Medina,
2011; JanoSevi¢, 2019; Torelli, 2022). In business organizations, value is
created , by converting one form of capital into another” (Kolakovi¢, 2003,
p. 925).

Moslehi, Mohaghar, Badie & Lucas (2006) recommend that managers
evaluate intellectual capital in this industry by identifying, measuring, and
analysing each component. In this way, it will ensure more efficient
management of business processes and relations with external
stakeholders. Intellectual capital is the primary determinant of business
performance (Subramaniam & Youndt, 2005; Pew Tan, Plowman &
Hancock, 2007; Tovstiga & Tulugurova, 2007; Do Rosario Cabrita & Bontis,
2008; Jawad & Bontis, 2010; Daat, Sanggenafa, & Larasati, 2021). Suraj &
Bontis (2012) in their study investigated how telecommunications
companies in Nigeria use intellectual capital. The mutual influence of
human, structural and consumer capital and their impact on business
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performance is analysed. The results showed that managers of Nigerian
telecommunications companies emphasize the role of consumer capital,
which confirms their view that their business performance is most
influenced by market research and consumer relations. In the study
conducted in Serbia (Komneni¢ & Pokrajci¢, 2012) applying the VAIC
methodology to generate independent variables reflecting intellectual
capital, the authors created regression models. This study was followed by
more intensive research in domestic business practice (JanoSevi¢ and
DZenopoljac; 2015; DZenopoljac, Janosevi¢ & Bontis, 2016).

MATERIALS AND METHODS

Based on the literature dealing with intellectual capital research (Bontis,
1998; Subramaniam & Youndt, 2005; Do Rosario Cabrita & Bontis, 2008;
Sharabati, Jawad & Bontis, 2010; Kianto, Saenz & Aramburu, 2017) a
questionnaire was created. An anonymous survey was sent to Serbian ICT
companies in 2020. The research sample included 611 employees from
ICT companies, so the sample was considered as acceptable. ICT sector is
considered as a sector with priority direction of development in the
Republic of Serbia (Ivanov, Jevti¢, Stanujki¢ & Karabasevi¢, 2018).

The first part of the questionnaire was composed of 90 input variables, 30
for each construct. The second part of the questionnaire included 11
selected input variables of business performance. A five-level Likert scale
was used: 1 - strongly disagree to 5 - strongly agree. The third part of the
questionnaire contains questions that more closely define the ICT
company and the position of the respondent: total number of employees;
function of the respondent in the ICT company (top manager, middle level
manager and line manager) and place of business of the company. The
used methods included descriptive statistics, Kolmogorov-Smirnov test,
Shapiro-Wilk test, Jarque-Bera test and Cronbach's alpha (Barclay, Higgins
& Thompson, 1995; Komsi¢, 2018; Nunnally, 1978; Churchill, 1979; Hair,
Risher, Sarstedt & Ringle, 2019).

Factor analysis has also been used in the research (Velicer & Jackson,
1990; Worthington & Whittaker, 2006; Kahn, 2006; Steger, 2006; Pallant,
2009; Suboti¢, 2013). Exploratory factor analysis (EFA) was applied in the
research, and within principal axis factoring method (PAF), and
afterwards Partial Least Squares (Hair, Hollingsworth, Randolph & Chong,
2017; KomSi¢, 2018; Grieder & Steiner, 2022). In the EFA method the data
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were processed in the statistical package SPSS for Windows, version 20.
PLS-SEM is a linear regression method used for modelling very complex
sets of data, when it is not possible to apply the usual regression analysis
(Hair et al., 2017; Sarstedt, Ringle & Hair, 2017; Hair et al., 2019; Dash &
Paul, 2021), and the data were processed in the Smart PLS v.3.2.7
software.

RESULTS

Small and medium businesses are most represented in the sample
(63.5%). The majority of respondents are managers on lower positions
(71.7%) and middle-level managers (23.1%). If it is known that companies
have significantly fewer top managers, compared to all other managers,
then the participation of 5.2% can be considered significant.

Table 1. Structure of the sample in relation to the total number of employees
and the function of the respondents

Variables Frequency Percentage share (%)
Number of employees
Micro enterprises (<10) 150 24.5
Small businesses (<50) 195 319
Medium enterprises (<250) 193 31.6
Large Enterprises (>250) 73 11.9
Top managers 32 5.2
Middle level managers 141 23.1
Lower level managers 438 71.7

Source: Author’s elaboration of the data

Table 2 shows the registered place of business of the ICT companies and
the majority of businesses are based in Belgrade (57.12%).
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Table 2. Companies in the sample

Variables Frequency Percentage share (%)

Belgrade 349 57.12
Nis 71 11.62
Novi Sad 54 8.84
Kragujevac 39 6.38
Kraljevo 19 3.11
Subotica 13 2.13
Uzice 10 1.64
Sabac 10 1.64
Cacak 7 1.15
Leskovac 7 1.15
Vranje 5 0.82
Sombor 4 0.65
Valjevo 3 0.49
Zrenjanin 3 0.49
Smederevo 3 0.49
Novi Pazar 3 0.49
Pancevo 2 0.33
Babus$nica 2 0.33
Krusevac 2 0.33
Sid 2 0.33
Nova Varos$ 1 0.16
Nova Pazova 1 0.16
Zajecar 1 0.16

Total 611 100.00

Source: Author’s elaboration of the data

Descriptive analysis and factor analysis by EFA method has been
conducted (Conway & Huffcutt's; 2003; Onyekachi & Olanrewaju, 2020)
as shown in the simplistic model by Leki¢ et al. (2022a).
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Table 3. Results of the reflective measurement model

Factor
. loadings Cronbach s . e
Variable (composite  (convergent
(R & el el
coefficients)
HC1 0.840
Human
Capital (HC) HC2 0.869 0.794 0.878 0.707
HC3 0.812
SC1 0.748
Structural
Capital (SC) SC2 0.816 0.747 0.854 0.662
SC3 0.872
RC1 0.705
Relational
Capital (RC) RC2 0.902 0.790 0.875 0.703
RC3 0.893

Source: Author’s calculation

In Table 3, the values of Cronbach alpha coefficients CR values obtained
are satisfactory. In the assessment of the reflective measurement
convergent validity, the convergent validity is satisfactory for all latent
constructs. Table 4 shows the values of cross-standardized factor loadings

(outer loadings) of the reflective measurement model.

Table 4. Values of cross-standardized factor loadings of the reflective

measurement model
HC | RC | SC HC | RC | sC
Fornell-Larcker Cross loadings
HC1 0.841 0.840 | 0.593 | 0.603
HC HC2 0.869 | 0.525 | 0.599
HC3 0.812 | 0.350 | 0.528
RC1 0.595 | 0.838 0.336 | 0.705 | 0.388
SC RC2 0.560 | 0.902 | 0.690
RC3 0.559 | 0.893 | 0.692
SC1 0.689 | 0.729 | 0.814 | 0.405 | 0.468 | 0.748
RC SC2 0.654 | 0.492 | 0.816
SC3 0.589 | 0.786 | 0.872

Source: Author’s calculation



INTELLECTUAL CAPITAL AND BUSINESS PERFORMANCE IN ICT COMPANIES 51
Discriminant validity values in Table 5 obtained are satisfactory.
Table 5. Values of the co-linearity coefficient of variance inflation (VIF)
Variable VIF Variable VIF
Leadership in the ICT sector New Product Launch Success
(BP-1) 1.836 Rate (BP-4) 1.913
Market position of the 1755 Overall Business Performance 1.898
company (BP-10) and Success (BP-5)
The share of export income in
the total income of the 1.578 Employee productivity (BP-6) 1.652
company (BP-11)
Future business prospects Process Productivity
(BP-2) 1.688 (Transaction) (BP-7) 1814
Willingness to react quickly to
the moves of the competition  2.161 Sales growth (BP-8) 1.782
(BP-3)
Profit growth (BP-9) 1.809

Source: Author’s calculation

The presented results in Table 6 indicate that the variables BP-1 -
Leadership in the ICT sector and BP-3 - Willingness to react quickly to the
moves of the competition are not statistically significant.

Table 6. Results of statistical analysis of formative measurement variables

Variable Outer weights Std. Dev. t-value p-value
BP-1 -0.034 0.049 0.694 0.487
BP-10 0.180 0.043 4.156 0.000
BP-11 0.095 0.046 2.071 0.038
BP-2 0.325 0.046 7.020 0.000
BP-3 0.081 0.050 1.629 0.103
BP-4 0.101 0.048 2.131 0.033
BP-5 0.115 0.044 2.635 0.008
BP-6 0.223 0.044 5.072 0.000
BP-7 0.110 0.045 2.457 0.014
BP-8 0.100 0.043 2.332 0.020
BP-9 0.248 0.045 5.480 0.000

Source: Author’s calculation
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The reliability, relevance and quality of the model, the ability to predict the
movement of the endogenous variable, Business performance of companies
in the ICT sector, was assessed. In the process of testing the structural
model, collinearity between sets of predictor variables was first examined.

Table 7. Inner VIF Values of the model

BP
HC
RC 2.131
SC 2.131

Source: Author’s elaboration of the data

The results of the investigation of collinearity between latent constructs
(VIF) are 2.131 (Table 7), that is, the obtained values are less than 3 (Hair
et al,, 2017; Hair et al., 2019; Dash & Paul, 2021). The obtained values
confirm the fact that there is no collinearity problem in the model.

Table 8. Values of path coefficients in the model

. Total indirect Specific indirect
AREEI effect i effects
HC — RC 0.595
HC — SC 0.689
RC —» BP 0.473
SC — BP 0.348
HC —» BP 0.522
HC — RC —» BP 0.281
HC — SC — BP 0.240

Source: Author’s calculation

Human capital (Table 8) confirms the fact that it significantly, but
indirectly affects the Business performance of the company, which is in
line with its direct impact on Business performance in the Simplistic
model (Leki¢ et al., 2022a).

The R? adjusted of 0.583 indicates that 58.3% of business performance is
explained by the predictor variables Structural Capital and Relational
Capital. In addition, the predictor variable Human Capital explains
Relational Capital with 35.5% and Structural Capital with 47.5%.
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The value of cross-validated redundancy was calculated using the Stone-
Geisser Q2 indicator (Tenenhaus, Esposito Vinzi, Chatelin & Lauro, 2005;
Henseler, Ringle & Sinkovics, 2009; Chin, 2010; Akbari, Bahrami,
Dehghani Bidgoli, Karamali, & Hosseini, 2023), with a satisfactory level of
predictive significance of the model. The value of Q2 is shown in Table 9.

Table 9. Values of the Stone-Geisser indicator of cross-validated redundancy

_QZ

0 SSE Q2 = (1 - SSE/SSO)
BP 6,721.000 5,282.518 0.214
HC 1,833.000 1,833.000
RC 1,833.000 1,390.405 0.241
sC 1,833.000 1,275.161 0.304

Source: Author’s calculation

The results (Table 10) show that the obtained values indicate a small
influence of exogenous latent constructs on Business Performance.

Table 10. Values of the influence size coefficients - [

BP HC RC SC
HC 0.549 0.906
RC 0.252
SC 0.137

Source: Author’s calculation

The results of hypothesis testing using the PLS-SEM technique are shown
in the Table 11 and all the hypotheses were confirmed.
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Table 11. Results of hypothesis testing using the PLS-SEM technique
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H1: HC - RC 0.595 0.028 21.593 0.000 | 0.541 | 0.648 | v
H2: HC — SC 0.689 0.022 31.650 0.000 | 0.645 | 0.730 | v
H3: RC — BP 0.473 0.052 9.061 0.000 | 0.370 | 0.574 | v
H4:SC — BP 0.348 0.053 6.626 0.000 | 0.245 | 0.452 | v
Source: Author’s calculation
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Chart 1. Graphical presentation of the results of hypothesis testing using the
PLS-SEM technique (Diamond model)

Source: Author’s calculation

CONCLUSION

The review of previous empirical researches has shown that there are
important unexplored questions that should be looked at in more detail,
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as well as investigated and examined in a comprehensive study, while
respecting the conclusions of modern theoretical and methodological
knowledge to which studies conducted in the Republic of Serbia have
arrived. This created an opportunity for the research that is the subject of
this paper, because there is a theoretical and practical need for the
proposed research. The aim of the paper was to broaden the existing
research model related to the determination of the interconnection of
intellectual capital components and business performance of Serbian
companies in the ICT sector by the Diamond model, in which all the
hypotheses have been confirmed. The findings should be taken cautiously,
since there are certain shortcomings when conducting the empirical part
of the study. First of all, the study covers a relatively small number of
companies from the ICT sector. The perceptions can differ significantly
because each respondent perceives a certain indicator in a different way.
Future research should focus on a larger number of companies and expand
the coverage to other sectors.
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INTELEKTUALNI KAPITAL | POSLOVNE
PERFORMANSE U IKT KOMPANLUAMA

Nemanja Leki¢
Jelena Vapa Tankosi¢
Slavica Mandi¢
Bojan Vapa
Snezana Leki¢

Sazetak: Zahtevi savremenog poslovnog okruzenja inicirali su pojavu
nove paradigme koja svoje polaziste nalazi u tome da je intelektualna
imovina krucijalna varijabla uspeha svake kompanije, Sto je podstaklo
brojna istrazivanja u ovoj oblasti. Brze i ekstenzivne promene u svim
domenima poslovanja zahtevaju od kompanija da budu fleksibilne i
spremne da na date promene odgovore u skladu sa specificnoscéu
konkretne situacije. U takvim uslovima kompanije moraju kreirati svoju
bazu znanja i imati vredne i kompetentne zaposlene kojima treba na
pravi nacin upravljati. Ljudski resursi koji poseduju adekvatno znanje,
koji su ovladali specificnim vestinama i kompetencijama, koji su
posveceni timskom radu, inovacijama i permanentnom usavrsavanju
¢ine bazu intelektualnog kapitala. Cilj rada je da se nadogradi
postojeci model istrazivanja da bi se analizirala medupovezanost
komponenti intelektualnog kapitala i poslovnih performansi srpskih
kompanija IKT sektora.

Kljuéne reci: intelektualni kapital / poslovne performanse / IKT sektor.



