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Abstract: The paper aims to measure, using the VAIC model, the impact of intellectual capital and its
elements on the financial performance and sustainable growth of Turkish ICT companies listed on the Istanbul
Stock Exchange (ISE). Panel data regression was used to analyse 31 Turkish ICT companies' activity for
2019-2022. To measure the relationships between financial performance, sustainable growth and its
determinants, sixteen functional models were developed, the formation of which was based on the following
types of used dependent variables — Return on Assets, Return on Equity, Return on Sales, Sustainable Growth
Rate. Ten independent variables were used, such as VAIC, Modified VAIC, Capital Employed Efficiency,
Human Capital Efficiency, Structural Capital Efficiency, Research and Development Capital Efficiency,
Relational Capital Efficiency, Leverage, Size, and Dummy Variable for Subbranch. The findings expand the
understanding of the importance of intellectual capital management in generating enterprise value and
providing sustainable advantages by high-tech companies in the context of forming a knowledge-based
economy. The regression analysis of the impact of VAIC and its structural components on Turkish ICT
companies' financial performance and sustainable growth showed rather contradictory results. The most
significant effects on the financial performance of Turkish ICT companies and sustainable development are
Return on Assets — VAIC, Modified VAIC, Human Capital Efficiency, Research and Development Capital
Efficiency, Leverage, Dummy Variable for Subbranch; Return on Equity — Human Capital Efficiency,
Leverage; Return on Sales — Human Capital Efficiency, Leverage, Structural Capital Efficiency, Size; and
Sustainable Growth Rate — Research and Development Capital Efficiency, Capital Employed Efficiency,
Leverage. The expediency of increasing investments in the development of experience and professional skills
of employees of Turkish ICT companies, as well as strengthening their innovative activities, which will ensure
the growth of their profitability in the short term, have been substantiated.
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Introduction. The Turkish information and communication technology (ICT) industry is an example of
one of the fastest-growing sectors, which plays an increasingly significant role in developing the country's
economy. Therefore, ICT is supported by the state through the development and implementation of
preferential lending systems, tax and investment incentives, increased public funding for high-tech projects
and strategic innovation initiatives in terms of breakthrough technologies (System Integration, Internet of
Things, Augmented Reality, Big Data, Autonomous Robots, Cyber Security, Cloud Computing, Blockchain,
Artificial Intelligence, 5G etc.). In particular, Turkey is one of the European countries that has introduced a
digital services tax of 7.5%, which requires some of the largest multinational companies in the world (sales
of content and paid services in social networks, 750 million euros) to pay part of the income tax in the country
where their customers are located.

According to research by representatives of the Informatics Industry Association (TUBISAD) (Turkey's
ICT sector, 2022), the Turkish ICT industry grew by an average of 23% per year from 2017 to 2021, but in
2021 this figure was already 36%, indicating an increase in growth rates in this area. First, this was due to the
depreciation of the Turkish lira, the strengthening of protectionist policies regarding IT enterprises' activities,
and the active development of e-commerce services in the conditions of the aggravation of the effects of the
COVID-19 pandemic.

According to analyst calculations (Mordor Intelligence, 2023), the Turkish ICT industry is expected to
grow by 9.3% between 2023 and 2028 as software spending remains flat and cloud computing investment
continues to grow in most regions of Turkey. In addition, the growth of the ICT industry is also driven by
external factors, such as the growing demand for Internet and communication services and increased sales of
computers and mobile digital platforms.

To form the necessary prerequisites for the further progressive development of Turkey's ICT industry, in
addition to creating a favourable investment and tax climate by the state, the leaders of such companies need
to pay attention to financial performance (FP) and sustainable growth (SG) management, directly to the
analysis of factors affecting achieving their proper level.

According to a significant number of researchers (Chen et al., 2005; Berzkalne and Zelgalve, 2014; Ozkan
et al., 2017), a decisive role in the activities of ICT enterprises related to knowledge-intensive industries is
played by intellectual capital (IC), which ensures the creation of their value and acts as the main source of
competitive advantages in the knowledge-based and creative economy. Therefore, studying the impact of IC
on FP and SG will allow you to identify those areas of the company's activities that management should, first
of all, pay attention to ensure sustainable and strategic value creation. In particular, an improved management
system will help maintain and utilize IC to generate sustainable earnings.

Scientists have developed various methods, methodologies and tools for assessing IC. However, most of
them are criticized because of the difficulty of collecting data for their application and complex calculation
methodology, because of their uselessness for researchers who do not have access to an enterprise's internal
data, and also because of the difficulty of interpreting and comparing the information obtained as a result of
their application (Fijalkowska, 2014). Therefore, since almost no objects represent IC in the financial
statements of firms today, it is necessary to use new methods for measuring it and analyzing its impact on FP
and sustainable growth. This article proposes to use the Value Added Intellectual Coefficient (VAIC) and its
extended modification — MVAIC, which allows analyzing the impact of IC in general and the influence of its
elements (employed, human, structural, innovation, relational, technological capital) on FP and SG.

The article aims to measure the impact of IC and its elements on the FP and SG of Turkish ICT companies
listed on the Istanbul Stock Exchange (ISE) using the VAIC model.

Literature Review. A significant number of scientific works are dedicated to the analysis of the influence
of IC on the FP and SG of companies. It has become especially relevant with the transition of the economy to
the post-industrial phase of its development and with the gradual establishment of intangibles as the main
production factor and value-generation driver for enterprises, which is of paramount importance to enhancing
firm performance (Berzkalne and Zelgalve, 2014; Dzenopoljac et al., 2016; Serpeninova et al. 2022, Xu and
Li, 2022).

Many scholars have tried to develop methodologies for direct and indirect valuation of IC to determine its
place and role in the assets of enterprises and in the value creation process, which has been analyzed in detail
by Andriessen (2004), Zambon and Marzo (2007), and Hubbard (2014). One of the universal methods, now
widely used by researchers for estimating the value of IC, is VAIC, developed by A. Pulic (Pulic, 2000; Pulic,
2004). The main advantages of using VAIC are the sufficient simplicity of calculation, the possibility of
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information content using the data of an enterprise's financial statements and notes to it, and the possibility of
its extension or modification based on adding new constituent elements.

Analysis of the Scopus database for the keywords «VAIC» and «financial performance» revealed 347
publications on this issue by scientists worldwide. Turkish researchers have used VAIC to analyze the
relationship between IC and the FP measures of Turkish banks (Ozkan et al., 2017), real estate companies
(Nassar, 2018b), production companies (Yilmaz and Acar, 2018), manufacturing firms (Bayraktaroglu et al.,
2019), Turkish banks listed on ISE Index (BIST XBANK) (Arslan and Kizil, 2019), wholesale and retail trade
companies (Nassar, 2019), companies included in the BIST index and listed on the ISE (Aybars and Oner,
2022). The results obtained by researchers on the example of various types of enterprises can be used to
analyse the effect of IC utilisation on numerous sectors of the Turkish economy. In particular, they will help
prioritize the impact of IC on the FP of various types of organizations.

Scientists from around the world explore the direct influence of the utilisation of I1C, assessed using VAIC,
on the FP of technology-intensive companies. For example, Shiu (2006) examined the impact of VAIC on the
corporate FP of 80 Taiwanese technology companies on the 2003 annual report and found a significant
positive effect on ROA (Return on Assets) and a negative impact on ATO (Asset Turnover Ratio). The results
confirmed the ability of Taiwanese listed technology firms to transform IC into innovative products with high
value-added.

Gan and Saleh (2008), based on a study of 89 Malaysian technology companies listed on Bursa Malaysia,
found no clear impact of all VAIC elements on FP. VAIC has a significant positive effect on ROA and ATO
but does not have such an impact on M/B (Market-to-Book Value).

Calisir et al. (2010) studied the annual reports of 14 Turkish ITC companies listed on the ISE for 2005—
2007 and found that VAIC and HCE, compared to Size and Leverage, have the most significant impact on
profitability (ROA). 41.4% of the productivity is due to Leverage, 31.2% ROE is due to Leverage and Size,
and CEE and firm Leverage also predict productivity. The impact of IC on FP of Turkish IT companies was
studied by Nassar (2018a), who analysed 14 ISE-listed companies. He found that HCE has the strongest
positive relationship with ROE and EPS in the post-crisis period, while SCE positively affects ROA and ROE
in the pre-crisis period. Since CEE does not affect FP in pre- and post-crisis periods, this indicates their
dependence on IC. However, the author believes that Turkish IT companies are still poorly using their
intellectual potential to create long-term value.

A group of researchers drew attention to the influence of VAIC on the FP of Indian ICT firms, given the
development of this industry in India. So, Shaban and Kavida (2013), after analysing 22 I1T-listed firms on the
Bombay Stock Exchange (BSE) for 2003-2011, found that profitability (ROA) and VAIC are positively
related, and CEE positively affects productivity (ATO) and market value (M/B). Alazzawi et al. (2018) studied
the influence of IC components on the FP of 241 Indian IT-listed companies from BSE between 2011 and
2015. They found that HCE's impact is indirect and insignificant, but SCE, CEE and TC have a positive and
significant effect on FP (ROA, GPM, ROE). Bansal and Singh (2020) studied the impact of VAIC on the FP
of Indian software companies from 2013 to 2018 and found different results. In particular, VAIC, CEE and
SCE contribute positively and significantly to ROA, while HCE capital has a negative association. The authors
also proved that VAIC does not significantly impact company productivity (ATO), and the control variable
Size has a significant negative impact on ROA and ATO. Shaneeb and Sumathy (2021), based on an analysis
of 88 IT companies over the period 2009-2018, also confirmed the conclusions of other authors regarding the
presence of mixed results on the impact of VAIC and its structural elements on FP. The authors found that
HCE and SCE significantly positively impact ROA, and HCE, SCE and CEE have a substantial nexus with
Sales Growth. Dzenopoljac et al. (2016) analysed almost 14000 ICT companies from Serbia in 2009-2013
and found that VAIC does not play a significant role for them. Only CEE has had a significant impact on ROA
and ATO. Oner et al. (2021) analysed the relationship between VAIC and the FP of enterprises from 17
developing countries over the period 2009-2019 in the context of their technological intensity. The authors
found that all VAIC components significantly positively impact the growth of ROA and ROE for enterprises
in more technology-intensive sectors. Size has a significant positive effect on ROA only for technology-
intensive companies, while Leverage has a significant negative impact on ROA for all types of enterprises.

Several researchers and FP measures use the Sustainable Growth Rate (SGR) as an indicator that
characterizes the optimal financial prospects for developing companies. This indicator was first proposed by
Higgins (1977) to reflect the ability of an enterprise to achieve its growth based on the use of internal resources
without external borrowing. Based on this approach, the IC of an enterprise is one of the main hidden agenda
for ensuring the sustainable development of ICT companies. Based on the management of the factors
influencing SGR, particularly VAIC elements, it becomes possible to increase the effect of utilising available
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intellectual assets to increase the profitability of enterprises. The greater the influence of such a factor on
SGR, the more important its role in achieving sustainable growth. In particular, Xu and Wang (2018) identified
the most significant impact of the relational capital (RC) on SGR grounded on an analysis of 390
manufacturing firms listed on the Korean Stock Exchange from 2012 to 2016. As a result, the authors proposed
strengthening the level of customer interactions in enterprises to improve reputation and customer loyalty.

The literature analysis shows that many scientists emphasise the positive and significant impact of VAIC
and its elements on the FP and SG of companies. However, some studies (Gan and Saleh, 2008; Shaban and
Kavida, 2013; Dzenopoljac et al., 2016; Bansal and Singh, 2020; Shaneeb and Sumathy, 2021) did not find a
significant positive relationship directly for all such elements. The reason for this is the specific features of
the functioning of certain sectors of the Turkish economy and the institutional framework for developing the
ICT industry in different countries.

Methodology and research methods. Panel data regression analysis (PDRA) was used to determine the
impact of IC on the FP and SG of ICT companies. In particular, 31 Turkish ICT companies' performance
indicators for 2019-2022 were analysed. Since information on some enterprises has not been available for
several years, as a result of their inclusion in the ISE listing only in recent years, 99 observations were made
in the article. The Public Disclosure Platform (KAP) was used as an information base to form the data panel
for four years, which discloses verified financial information of the ISE-listed companies, as well as
information from the financial statements (Balance Sheet, Income Statement) of Turkish ICT companies and
notes to financial statements. Turkish ICT companies include two types of entities — information technology
companies and defence companies.

Three dependent variables, such as Return on Assets (ROA), Return on Equity (ROE) and Return on Sales
(ROS), were used to characterize the FP of ICT companies, which are very often used by scientists in such
studies (Calisir et al., 2010; Alazzawi et al., 2018; Nassar, 2018a; Xu and Wang, 2018; Oner et al., 2021).
Another dependent variable characterizing the SG of companies was chosen as the Sustainable Growth Rate
(SGR), calculated as the product of the Net profit ratio, Asset turnover ratio, Retention rate and Equity
multiplier (Xu and Wang, 2018).

VAIC, its constituent elements (types of efficiency), and additional elements proposed by scientists based
on selecting other types of IC that make up the modified VAIC model, MVAIC, were chosen as dependent
variables. In the classical sense proposed by Pulic (2000), VAIC includes three main elements (types of
efficiency) based on the types of capital used by an enterprise, such as capital employed efficiency (CEE),
human capital efficiency (HCE), and structural capital efficiency (SCE). The general procedure for calculating
VAIC is as follows:

VAIC = CEE + HCE + SCE (1)
CEE = VA/CE )
HCE = VA/HC ®)
SCE = SC/VA (4)

where VA — is the sum of value added for the company; CE — capital employed, measured by the sum of
a company's physical and financial money; HC — human capital, measured by salaries and wages of all
employees of a company; SC — structural capital, measured by the difference of VA and HC.

In addition to the classical approach to VAIC structuring, several scientists (Alazzawi et al., 2018; Yilmaz
and Acar, 2018; Xu and Wang, 2018; Aybars and Oner, 2022) proposed to supplement it with other elements
by adding Research and Development Capital Efficiency (RDCE) and Relational Capital Efficiency (RCE).
This concept, which transforms VAIC into MVAIC, was also used in this paper. Based on this approach,
MVAIC is calculated as the sum of CEE, HCE, SCE, RDCE and RCE. RDCE and RCE are calculated as the
sum of the relevant capital (Research and Development Capital, Relational Capital) divided by the Value of
the Company's Equity. Research and Development Capital includes the costs of R&D carried out by a
company during the year, and Relational Capital is the sum of the company's marketing and advertising costs.

They also used three control variables such as company Size (I_SIZE), Leverage (LEV) and Dummy
variable for subbranch (DVS). The size of a company is calculated as the natural logarithm of its total assets
(Lehenchuk and Zavalii, 2021). If the first two control variables are often used by scientists when analyzing
the influence of IC elements on FP (Calisir et al., 2010; Nassar, 2018b; Lehenchuk et al., 2022; Aybars and
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Oner, 2022), then the use of DVS is aimed at identifying the role of a subbranch in providing financial

measures and SG for Turkish IT companies. Table 1 lists the variables, equations and abbreviations used in
the paper.

Table 1. Summary of all variables, calculation methods and abbreviations used in the study

Variable Method of Calculation Abbreviation
Dependent Variables

Return on Assets Net turnover / Total Assets ROA

Return on Equity Net profit / Total Equity ROE

Return on Sales Earnings before interest and taxes / Net sales ROS

Sustainable Growth Rate Net profit ratio x Asset turnover ratio X Retention rate X Equity SGR

multiplier
Independent Variables (IC variables)

Value Added Intellectual CEE + HCE + SCE VAIC

Coefficient
Modified Value Added Intellectual CEE + HCE + SCE+ RDE+ RCE MVAIC

Coefficient

Capital Employed Efficiency Value added / Capital employed CEE

Human Capital Efficiency Value added / Human capital HCE

Structural Capital Efficiency Structural capital / Value added SCE

Research and Development Capital Research and development capital / VValue of the Company's RDE

efficiency Equity
Relational Capital Efficiency Relational capital / Value of the company's equity RCE
Control Variables
Leverage (Total amount of Debts) / Total Assets LEV
Size Log of Total Assets |_SIZE
Dummy Variable for Subbranch 1 for information technology, 0 for defence companies DVS

Sources: developed by the authors.

To determine the impact of the VAIC and its elements on FP of Turkish ICT companies, two types of
models were examined — PERF models (1.1-1.4) and SGR models (2.1-2.4):

Model 1.1: PERFit = a + B1VAICit + B2 LEV + B3 1_SIZEit + B4 DVSit + «it (5)
Model 1.2: PERFit = a + B1MVAICit + B2 LEV + B31_SIZEit + B4 DVSit + &it (6)
Model 1.3: PERFit =a+ B1CEE it + B2 HCEit + B3 SCE it + B4LEV + B5 I_SIZEit +
B6 DVSit + &iy @)
Model 1.4: PERFit = a + B1CEE it + B2 HCEit + B3 SCE it + B4 RDE it + B5RCE it +
B6 LEV + B71_SIZEit + B8 DVSit + &it (8)
Model 2.1: SGRit = a + B1VAICit + B2 LEV + B3 1_SIZEit + B4 DVSit + eit )
Model 2.2: SGRit = a + B1 MVAICit + B2 LEV + B3 1_SIZEit + B4 DVSit + &it (10)
Model 2.3: SGRit = a + B1CEE it + B2 HCEit + B3SCE it + BALEV + B5_SIZEit +
B6 DVSit + eit (11)
Model 2.4: SGRit = a + B1CEE it + B2 HCEit + B3 SCE it + B4 RDE it + B5RCE it +
B6 LEV + B71_SIZEit + B8 DVSit + &it (12)

where ROA, ROE, ROS and SGR are dependent variables; o — ldentifier; B, — Regression coefficients;
CEE, HCE, SCE, RDE, RCE - independent variables, LEV, |_SIZE, DVS - control variables; i = entity and
t = time; &it — error term.

Based on the assumption that the paper analyses the impact of VAIC and its elements on three financial
measures (ROA, ROE and ROS), 12 direct models were built based on the first type of model, which will be
analysed. Four more models were formed to measure the impact of VAIC and its elements on SGR.

Results. Table 2 provides descriptive statistics for all variables from 16 analysed models. Based on
descriptive statistics values for 31 companies over five years (Table 2), it can be determined that unlike the
independent variables ROA and SGR, which have minor deviations between the minimum and maximum
values, ROE and ROS have significant variations. It is because the activities of some enterprises (Netas
Telekomiinikasyon A.S., Escort Teknoloji Yatirim A.S.) have been unprofitable in recent years, which
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negatively affected the values of these dependent variables. Since all the mean values of the dependent
variables are positive, this indicates that most of the surveyed enterprises have positive FP measures.

Table 2. Descriptive statistics for observations: 1:1 — 31:4

Variables Mean Median Minimum Maximum St. Dev.
ROA 0.208 0.170 -0.261 0.602 0.149
ROE 0.0172 0.219 -18.9 0.686 1.94
ROS 8.39 0.173 -14.2 532. 57.5
SGR 0.305 0.0660 -0.448 2.79 0.611

VAIC 4.69 431 -29.0 24.6 5.97
MVAIC 421 4.23 -29.0 25.4 5.81
CEE 0.553 0.373 -7.42 21.9 2.32
HCE 3.63 3.04 -29.8 18.9 5.30
SCE 0.579 0.711 -2.01 1.98 0.517
RDE 0.0571 0.0115 0.00 0.415 0.0919
RCE 0.135 0.116 -0.416 0.730 0.163
LEV 0.439 0.433 0.0149 0.996 0.248
| SIZE 19.9 19.7 17.1 22.9 1.46

Source: developed by the authors.

Analysing the multicollinearity problem between the independent variables made it possible to establish
that regression models are freer from multicollinearity. At the same time, its existence was revealed for LEV
and |_SIZE (0.7), VAIC and MVAIC (1.0), and VAIC and HCE (0.9). The high level of multicollinearity for
the last two pairs of independent variables is explained by the direct relationship between these indicators
since one of the variables is a component of the others. Such independent variables are not used simultaneously
in the same models. Regarding the high level of multicollinearity between LEV and |_SIZE, the use of PDRA
helps reduce the multicollinearity problem. However, when found in individual models, such variables will
be excluded from their composition during calculations due to the settings implemented in the GRETL
software.

The feasibility of using the Pooled ordinary least squares regression method (Pooled OLS) as a panel data
estimate parameter was determined based on the application of the F-statistics test. Its use will ensure that the
models correlate adequately with the data used. Three classical assumptions, such as normality,
autocorrelation and heteroscedasticity, were used to test the adequacy of panel data from an investigated
sample. As a result of the normality test, a normal distribution of residuals was found only for models 1.1
ROS and 1.4 ROA. As a result of the Wooldridge test application, an autocorrelation was found for the
following models: 1.1 ROA, 1.2 ROA, 1.3 ROA, 1.4 ROE, 2.1 SGR, 2.2 SGR and 2.4 SGR. Based on the use
of the Wald tests, heteroscedasticity was confirmed for models 1.1 ROE, 1.2 ROE, 1.3 ROA, 1.3 ROE, 1.3
ROS, 1.4 ROA and 1.4 ROE. To eliminate the identified heteroscedasticity, it is proposed to use the Pooled
OLS method for PDRA, corrected for robust standard errors (RSE) (Oner et al., 2021; Serpeninova et al.,
2022). Table 3 discloses the results of applying PDRA for 14 proposed functional models (p-value and
significance level), combined into two groups — PERF and SGR models. These results allow you to determine
which of the independent variables have the most significant effect on the dependent variable of each model
(ROA, ROE, ROS and SGR), as well as the strength and direction of such influence.

The analysis of the impact of VAIC, MVAIC and its components on the FP and SG of Turkish ICT
companies revealed that such an impact is heterogeneous. This requires providing different types of advice
and using various tools to improve the IC management processes of ICT companies.

In general, VAIC and MVAIC have a significant positive effect (at the 1% level) (marked *** in Table 3)
only on ROA, without significantly affecting ROE and ROS. In addition, |_SIZE has a significant positive
impact on ROS with a probability of 10%, indicating that Turkish ICT consolidation is worthwhile to improve
this FP measure. Other control variables negatively affect various FP measures. Thus, a company's affiliation
with a subbranch (DVS) significantly negatively impacts ROA (at the level of 5%), which is confirmed for
models 1.1 ROA and 1.2 ROA. The negative impact of LEV on ROS, with a significance of 1%, indicates the
inexpediency of attracting borrowed capital by companies.
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Table 3. Analysed PERF models (1.1-1.4) and SGR models (2.1-2.4). OLS, using the observations: 1-
99

Variables Models
1.1 1.2 1.3
ROA ROE (RSE) ROS ROA ROE (RSE) ROS ROA (RSE) ROE (RSE) ROS (RSE)
Const 0.0071*** 0.9817 0.1531 0.0072*** 0.9972 0.1529 0.0355**  0.6134 0.0814*
VAIC 1.10e-06***  0.2836 0.4300
MVAIC 7.23e-07*** 0.2852 0.4097
CEE 0.2416 0.4412 0.1350
HCE 8.21e- 0.1911 0.3280
07***
SCE 0.8954 0.2967 0.1185
RDE
RCE
LEV 0.2281 0.1731 0.0043*** 0.2170 0.1733  0.0044*** 0.3141 0.1439 0.0660*
I_SIZE 0.1028 0.6665 0.0739* 0.1030 0.5547 0.0737*  0.1660 0.3494 0.0713*
DVS 0.0411** 0.2836 0.5431 0.0410** 0.6793 0.5395  0.1486 0.3722 0.5466
R-squared  0.275232 0.141744  0.097939 0.281407 0.142816  0.09849 0.285422 0.225051  0.245307
14 2.1 2.2 2.3 2.4
ROA (RSE) ROE(RSE) ROS SGR SGR SGR SGR
Const 0.1722 0.3263 0.2540 0.1125 0.1106 0.0802* 0.4950
VAIC 0.4296
MVAIC 0.3729
CEE 0.9431 0.2585 0.5479 0.3884 0.0034***
HCE 5.15e-09***  0.0607* 0.0506* 0.3341 0.1792
SCE 0.5879 0.8555 0.0002*** 0.1583 0.2410
RDE 0.0012*** 0.0670* 0.4213 1.26e-010***
RCE 0.9702 0.1429 0.9899 0.1780
LEV 0.0191** 0.0705*  0.0055*** 0.7866 0.7781 0.9154 0.0860*
I_SIZE 0.5100 0.5013 0.1515 0.2432 0.2406 0.1808 0.6440
DVS 0.3602 0.3053 0.8531 0.3130 0.3019 0.1851 0.6991
R-squared  0.489600 0.452820  0.250781 0.045493 0.047228 0.082120 0.435617

Source: developed by the authors.

Among the components of IC, HCE has the most significant positive impact on ROA, with a significance
at the 1% level, which is confirmed for models 1.3 ROA (RSE) and 1.4 ROA (RSE). A similar positive
relationship, but with a significance of 10%, was also found between HCE and ROE. At the same time, HCE
has a negative and significant effect on ROS at 10%. The results prove the need for the priority implementation
of a system of management policies and measures to develop and preserve human capital and increase its
quality level, which will improve the FP (ROA and ROE) of Turkish ICT companies.

Using the MVAIC structural concept made it possible to establish that RDE also affects ROA and ROE,
but with a different level of significance — at 1% and 10%, respectively. And if this effect is positive for ROA,
then it is negative for ROE. This indicates the need to expand the innovative activities of ICT companies, pay
more attention to this activity on the part of management, and attract more employees to develop and
implement promising creative projects. The negative impact of RDE on ROE points to the need to improve
the efficiency of investment in R&D. The presence of a significant positive influence of SCE and ROS at the
level of 1% was also revealed. When using MVAIC, a significant negative impact of LEV on all FP measures
(ROA, ROE and ROS) was also found, which confirms the inappropriate use of borrowed funds to finance
the activities of Turkish ICT companies.

The analysis of the impact of CEE on various FP measures of Turkish ICT companies allowed the
establishment of its complete absence. This generally confirms the priority role of IC in improving these
indicators and necessitates the development of effective mechanisms for its growth and preservation based on
the identified strength and directions of influence of independent variables.

Regression analysis results show that VAIC and MVAIC do not have a significant relationship with SGR,
which generally indicates a minor role of IC in ensuring the sustainability of Turkish ICT companies. Analysis
of the influence of MVVAIC components and control variables on SGR revealed the presence of a significant
impact of CEE, RDE and LEV with different significance levels. If CEE and LEV negatively affect SGR with
significance at the 1% and 10% levels, respectively, then RDE has a significant positive effect at the 1% level.
These results prove the need for research and development by ICT companies to ensure sustainability in the
context of knowledge economy development. The negative impact of CEE and LEV indicates ICT companies'
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inefficient use of assets and the inexpediency of attracting loans for their further development, necessitating
the search for internal financing tools.

Conclusions. The paper aims to use the VAIC model to measure the impact of IC and its elements on the
FP and SG of Turkish ICT companies listed on the ISE. The findings expand the understanding of the
importance of the management of IC and its components in generating enterprise value and providing
sustainable advantages by high-tech companies in the context of forming a knowledge-based economy. As a
result of the PDRA of the impact of VAIC and MVAIC models on the FP and SG of Turkish ICT companies,
rather contradictory results were obtained. Unlike the conclusions of Gan and Saleh (2008) and Janosevic and
Bontis (2016), who noted the existence of a significant dependence of technology-intensive firms on physical
capital efficiency, VAIC, MVAIC and their elements have a significant positive impact on the ROA of Turkish
ICT companies. The results obtained are in line with Shaban and Kavida (2013), Nassar (2018a), Bansal and
Singh (2020), Shaneeb and Sumathy (2021). Based on the assumption that and Oner et al. (2021), who
identified a positive relationship between IC and measures of profitability. Such changes in relation to IC in
recent years are primarily justified by its growing role in generating value for companies. The lack of impact
of VAIC and MVAIC on ROE and ROS for Turkish ICT companies found in this paper correlates with the
findings of Calisir et al. (2010). Among all VAIC components, the most significant positive effect on ROA
was found for HCE, confirming the findings of Calisir et al. (2010), Shaban and Kavida (2013), Nassar
(2018a), and Shaneeb and Sumathy (2021). These findings show that the experience and advanced skills of
employees of Turkish ICT companies play an important role in ensuring their profitability. At the same time,
such results contradict the study by Bansal and Singh (2020), which found a negative association between
HCE and ROA, and the work of Alazzawi et al. (2018), who found no such significant effect.

In contrast to the results of Nassar (2018a), Bansal and Singh (2020), and Alazzawi et al. (2018), who
found a positive and significant impact of SCE on ROA and ROE, this paper did not find a significant
relationship between such variables. A similar situation is observed concerning the effect of CCE on FP.
Suppose Calisir et al. (2010), Dzenopoljac, Janosevic and Bontis (2016), Alazzawi et al. (2018), and Bansal
and Singh (2020) found a positive and significant effect of CEE on ROA and ROE. In that case, such an
influence is not confirmed at all in this work. The results confirm the findings of Nassar (2018a) and can be
justified by the fact that most Turkish ICT companies provide services, so the performance of capital assets
is not so important to them. The results regarding the significant positive effect of RDE on ROA and SGR
partially contradict the findings of Alazzawi et al. (2018), who found that technological assets (capital)
indirectly impact a firm's FP. Thus, the results of this study once again confirm the authors' position regarding
the need to increase investment in innovations of Turkish ICT companies, particularly through state support.
The existing positive influence of RDE on SGR indicates that R&D costs incurred help improve the
profitability of Turkish ICT companies in the short term.

Thus, for elements of IC, the following most significant effects on FP measures were found: HCE has a
positive impact on ROA and ROE and a negative effect on ROS; RDE has a positive impact on ROA and a
negative effect on ROE; LEV negatively affects ROA, ROE and ROS; DVS negatively affects ROA; SCE
has a positive effect on ROS. It has been established that CEE does not significantly impact any of the FP
measures, which generally confirms the priority role of IC in ensuring the financial efficiency of Turkish ICT
companies. VAIC and MVAIC are not significantly related to SGR, but RDE has a significant positive effect
on SGR, while CEE and LEV have a negative impact. This study has some limitations. First, the study used
data from Turkish ICT companies listed on the ISE from 2019 to 2022. However, some companies were
included in the listing only in recent years, so the analysis did not consider part of the data on their activities.
Secondly, three dependent variables (ROA, ROE and ROS) were used to analyze the impact of IC on FP, and
only one SGR variable was used to characterize sustainable growth. Other studies may expand the range of
such dependent variables, providing more accurate and conclusive results. Thirdly, this study did not consider
the possibility of the influence of individual elements of the VAIC and MVVAIC models in periods other than
those in which the costs of their creation were incurred, which may become one of the directions for future
research.

Author Contributions: conceptualization: S. L. and E. Z.; data curation: I. G., Z. O. and I. Z.; formal
analysis: I. G., Z. O. and I. Z.; funding acquisition E. Z., Z. O. and I. Z.; investigation: I. G., Z. O. and I. Z,;
Methodology: E. Z.; project administration: S. L.; resources: I. G., Z. O. and I. Z.; software: I. Z.; supervision:
E. Z.; validation: E. Z.; visualization: I. G., Z. O. and I. Z.; writing — original draft: S. L., E. Z., 1. G., Z. O,
and I. Z.; writing — reviewing & editing: S. L., E. Z.,1.G., Z. O.and I. Z.
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3B’f130K Mixk IHTeIeKTyaJbHUM KaliTaa0M, GiHAHCOBOIO Pe3yJbTATHBHICTIO TA CTAJIUM PO3BHUTKOM: I0KA3H
Typenbkoi ramysi IKT

Merta crarTi nonarae B Tomy, mo6 3a gomomoroto Mojeni VAIC BUMipsATH BIUIMB 1HTEICKTYaIBHOTO KaIliTaly Ta
Horo esleMeHTIB Ha ()IHAHCOBI TOKAa3HMKM Ta CTaje 3pocTaHHsA Typeubkux IKT-kommaHiii, 3apeecTpoBaHMX Ha
CramOynbebkiit pormoBiit Oipxi (ISE). Perpecis manenpHHX naHux Oyina BUKOpUCTaHA IS aHANI3y AisUTbHOCTI 31
typenpkoi IKT-kommanii 3a mepiog 2019-2022 pp. s BUMiproBaHHS B3a€MO3B’SI3KiB MiXK (PiHAHCOBOIO €(EKTHUBHICTIO,
CTIAKMM 3pOCTaHHAM Ta HOTO JeTepMiHAHTAMH PO3POOJIEHO IIICTHAAINTH (HYHKIIOHATBHUX MOJENeH, GpopMyBaHHS
SIKMX 0a3yBajiocs Ha HACTYNHHX THIIAX BHKOPHUCTAHHUX 3aJICKHUX 3MIHHUX — PEHTAa0ENbHICTh aKTHBIB, pEHTA0CIBHICTD
BJIACHOTO KalliTally, peHTa0eNbHICTh MPOJaXKiB, TEMIIH CTAJIOr0 3POCTaHHs. Byllo BUKOPUCTAHO JIECATh HE3aJeKHHUX
3MiHHUX, Takux sk VAIC, momudikoBanuii VAIC, edexTHBHICTh 3aiIydeHOro Kamitaiy, e(peKTUBHICTb JIFOJICHKOTO
Kamitany, e(peKTUBHICTh CTPYKTYPHOTO KamiTaly, e(eKTHUBHICTh KalliTally JOCTIDKEHb 1 pO3pO0OK, e€(EeKTUBHICTH
persIiHHOTO KamiTany, KpeJuTHE Tuieue, po3mip, (GikTHBHA 3MiHHA AU iarany3i. OTpuMaHi pe3ysbTaTi po3IIHPIOIOTh
PO3yMiHHS BaXKJIMBOCTI YIIPABJIIHHS IHTENEKTyalbHUM KalliTaIOM Y CTBOPEHHI BapTOCTI MiJNPUEMCTBA Ta 3a0e3NeueHH1
CTIMKMX IlepeBar BUCOKOTEXHOJIOTIYHMX KOMIIaHId Y KOHTEKCTI ()OpMyBaHHsS €KOHOMIKH, 3aCHOBAHOI Ha 3HaHHSX.
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[IpoBenenuii perpeciiiamii anani3z BruBy VAIC Ta Horo CTpyKTYpHAX KOMIIOHCHTIB Ha (DiHAHCOBI IOKAa3HUKH Ta CTaje
3poctanHs Typenpknx IKT-kommaHiil moka3aB TOCHTH CymepewInBi pe3yapTaTn. HalOimbI CyTTEBIMU BIUTMBAMH Ha
¢inancoBi mokasHuku Typeubkux IKT-koMnaniii Ta cramuii po3BHTOK €: peHrtabenpHicTh aktuBiB — VAIC,
moudikoBanuii VAIC, epekTHBHICTS JII0JICHKOTO KaIiTaly, epeKTUBHICTh KaiTally AOCTiHKEeHb 1 pO3pO00K, KpeIUTHE
iede, (iKTUBHA 3MiHHA IS miAramy3i; PeHTaOenpHICTh BIIACHOTO KamiTalny — €(EeKTHBHICTH JIIOACHKOTO KalliTaly,
KpeauTHe Iuiede; PeHTabenbHICTh MpoaakiB — e()EeKTUBHICTH JIFOJCHKOTO KaliTaly, KpeauTHe Iuiede, eQeKTHBHICTh
CTPYKTYPHOTO KaIliTajy, po3Mip; i TEMITH CTaloro 3pocTanHs — EQekTHBHICTD KamiTainy B AOCTIDKEHHIX 1 po3po0Kax,
EdexTuBHIiCT BUKOpUCTaHHS KaliTaiy, JieBepupK. OOIpyHTOBAHO JOUUIBHICTD 30UIBIICHHST 1HBECTHIIH B PO3BUTOK
JIOCBiy Ta mpodeciiHUX HABUYOK MpaniBHHUKIB Typeubkux IKT-komnaHniii, a TakoX NMOCWIEHHS X iHHOBaLifHOT
JUSUTBHOCTI, 110 3a0e31edyBaTiMe 3pOCTaHHsI iX TPHUOYTKOBOCTI B KOPOTKOCTPOKOBIH MEPCIIEKTHBI.

Ki1040Bi cji0Ba: iHTENEKTyanbHUN KaliTall, iHTeIeKTyalbHINA KoeillieHT 10JaHo0i BapTOCTi, (JiHAHCOBI TOKa3HUKH,
cTanuil po3BUTOK, ranyss IKT.
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