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Abstract: The purpose of this article is to measure VAIC for IT companies and to determine the
relationship between VAIC and the stock market value of companies. The presented study adopted
the following hypothesis: VAIC is related to a company's stock market value. The conducted analyses
have confirmed the relationship between VAIC and the stock market value of IT companies. This
association shows a correlation coefficient of approximately 0.63. Among the analysed variables that
make up VAIC, a higher correlation was found between the stock market value of the company and
HCE — the value of the correlation coefficient was around 0.67. This article is a first attempt to take
a broader look at the issue of VAIC measurement in Polish companies. In future publications, the
authors intend to increase the dataset to enable a more precise analysis of model 1 and to carry out
the analysis according to the formulas for model 2-3 of VAIC measurement presented in this work.
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Introduction

Intellectual capital (IC) is gaining increasing popularity in the research community due to the
continuous growth and development of the knowledge-based economy.

The key to the discussion of intellectual capital (IC), is its definition in relation to VAIC. This
study assumes that intellectual capital is "the sum of a firm's 'hidden’ assets, not fully captured in the
balance sheet, thus including both what is in the heads of the organization's members and what
remains in the company when they leave” (Roos and Roos, 1997).

Contemporary academic literature identifies the following components of intellectual capital:
human capital, structural capital and relational capital. At the micro level, intellectual capital includes
non-physical (value-added) sources of goodwill such as human capital (including skills, work
experience, training), relational capital (including customer and stakeholder relationships, brands,
contracts) and structural capital (including company culture, work environment, intangible law).
Macroeconomic research on human capital has been focused mainly on determining indicators and
defining the value of a company (Stahle et al., 2011) (Stepien et al., 2021).

Nowadays, we observe correlations allowing us to state that knowledge-based organisations
have shifted the factors of productivity and value creation from material inputs to skilled and
technically proficient employees (the human mind being the dominant source of value generation)
(Vishnu and Gupta, 2014), (Pereira-Rodrigues and Santos-Rodrigues, 2017) (Kuzior et al., 2021)
(Bogachov et al., 2020).

The intellectual capital of companies is cited as the reason why the market value of a company
may be higher than the financial cost of actually replacing its fixed assets. This also indicates that
intellectual capital is not accounted for in companies' accounting systems (Nadeem et al., 2019).
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Analyses conducted in India using the sample of 22 large pharmaceutical companies show a
positive relationship between intellectual capital and company performance as measured by return on
assets and return on sales (Vishnu and Gupta, 2014).

In the literature, the measurement of intellectual capital is divided into four categories: 1)
direct intellectual capital (DIC) method; 2) market capitalisation method (MCM); 3) return on assets
(ROA) method; 4) scorecard (SC) method (Sveiby, 2010).

VAIC model assesses human capital efficiency (HCE), structural capital efficiency (SCE) and
employed capital efficiency (Vishnu and Gupta, 2014).

In previous surveys, VAIC has been most frequently assigned to the banking and finance,
(Young et al., 2009), information technology (Zeghal and Maaloul, 2010) (Pal and Soriya, 2011) and
pharmaceutical industries (Kamath, 2008).

Controversy over VAIC measurement

Today, we are functioning to a great extent in a knowledge-based economy. Accordingly, we
are seeing significant growth in intangible assets such as human capital, customer relations, brand,
corporate reputation, organisational processes, innovation and patents. Consequently, it is necessary
to manage and measure human capital, as these activities allow for a sustainable competitive
advantage (Pereira-Rodrigues and Santos-Rodrigues, 2017).

The model developed by Pulic is one of the first and most well-known models of VAIC
measurement, yet it has been widely criticized (Pulic, 2000).

Detailed analyses of the VAIC measurement model show that it is reasonable to analyse value
added and human capital in this model. What raises doubt, however, is the measurement of structural
capital (Ariff et al., 2017).

Pulic indicates that there is no correlation between VAIC and traditional methods, which
suggests that it is a different method (Pulic et al., 2009). EVA (economic value added) is related to
the capital employed and financial flow, but does not enable determining the efficiency of intellectual
capital (Pulic, 2000).

Reports on the role of intellectual capital in shaping firm performance are ambiguous.
Observations of the pharmaceutical industry show a positive association only with return on assets
(ROA), furthermore they suggest that physical capital, rather than intellectual capital, is the main
driver of corporate performance (Mehralian et al., 2012). Other studies find a slight association
between VAIC and company performance (Kamath, 2008).

The model described by Pulic (Pulic, 2000) is represented by the following equation:

VAIC = HCE +SCE +CEE (1)
where:
HCE (human capital efficiency) = value added (VA)/human capital (HC)
SCE (structural capital efficiency) = structural capital (SC=VA-HC)/value added (VA),
CEE (capital employed efficiency) = value added (VA)/capital employed (CE)

In Pulic's model (1), human capital (HC) is interpreted as employee expenditure (salaries and
investment in human resources), structural capital (SC) is interpreted as the difference between the
added value generated by the company (VA) and human capital (HC), capital employed (CE) is
interpreted as the financial capital available to the company (book value) (Stahle et al., 2011), (Marzo,
2021). The Pulic model (1) assumes that company generated value added is based on the use of
physical and intellectual capital. Further, it is assumed that the value added generated for a company
is related to its overall efficiency (Pulic, 2000). Critics of Pulic's model point out that he actually
refers in his model to the productivity of physical, human and structural capital and these quantities
are not closely related to intellectual capital (Bakhsha et al., 2017). Some researchers argue that Pulic
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confuses stocks with flows and expenses with assets (Andriessen, 2004). lazzolino and Laise believe
that Pulic uses some terms at his own discretion, in a way that deviates from the definitions formulated
in the literature (lazzolino and Laise, 2013). They also criticise the method of calculating added value
and the concept of human capital (Stahle et al., 2011). In the Pulic model (Pulic, 2000) the notion of
relational capital was omitted, consequently the e-VAIC model which includes this capital has been
proposed (Vishnu and Gupta, 2014):

e-VAIC=HCE+SCE+RCE+CEE (2)

where:

HCE (human capital efficiency) = VA/(employee costs + director's salary),

SCE (structural capital efficiency) = VA/research and development expenditure),
RCE (rational capital efficiency) = VA/(marketing, sales, advertising expenditure),
CEE (capital employed efficiency) = VA/capital employed

Another model proposed by Stahle uses net values, while pointing out that they are more reliable for
measuring the effectiveness of intellectual capital (Stahle et al., 2011):
e-VAIC=HCE+SCE+RCE+CEE (3)

where:

HCE (human capital efficiency) = net sales/(employee costs + director's salary),

SCE (structural capital efficiency) = net sales/research and development expenditure,
RCE (rational capital efficiency) = net sales/(marketing, sales, advertising expenditure),
CEE (capital employed efficiency) = net sales/capital employed

Critical analyses by Stahle et al. indicate that the parameters used to determine VAIC in the
Pulic model are not consistent with commonly accepted definitions of intellectual capital. The VAIC
model proposed by Pulic only shows the efficiency of a company's labour and capital inputs.
Furthermore, the use of overlapping variables in this method is subject to major criticism. The results
obtained by the Stahle team do not support the hypothesis adopted by Pulic concerning the correlation
of VAIC with the stock market value of the company (Stahle et al., 2011).

The measurement of intellectual capital (IC) needs to answer two main concerns: one is to
measure the level of intellectual capital and the other is to look for methods to optimise intellectual
capital.

Methodology

Data for the analysis have been collected from 5 IT companies listed on the Warsaw Stock
Exchange. The IT industry has been chosen for the analysis due to previous literature reports of a
particularly strong correlation between VAIC and company stock market value in this sector (Zeghal
and Maaloul, 2010), (Pal and Soriya, 2011). Although companies listed on the Warsaw Stock
Exchange are obliged to publish their financial reports in the National Court Register, the published
reports have proven incoherent, incomplete and often even devoid of data, which has made it
impossible to obtain reliable data. These weaknesses have led to difficulties in collecting data for the
analyses and have been the direct cause of limiting the analyses to only 5 companies in 5 years and
to using only model 1 in the VAIC calculations. Data for the analyses have been obtained from the
web portals of the companies qualified for the analyses on 23 April 2022. (Figure 1).

VAIC has been determined using the Pulic model (equation 1). Literature reports indicate that
VAIC measurement results should be combined with other metrics of company performance
(lazzolino and Laise, 2012). Our analyses have examined the correlation between VAIC and company
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stock market value and, in addition, as a highly significant component of VAIC, the correlation
between human capital efficiency (HCE) and company stock market value (SMV).

Results of the analyses

The summary presented in Table 1 raises suspicion that a company's stock market value may
be related to both VAIC and HCE. However, the presented analyses have failed to verify this clearly
due to the insufficient volume of collected data.

Table 1. Variables used in the analyses

Company name Number | VAIC per | Compan
pany Ye| H | SC | CE | VAI of employee | vy stock
and
ar |CE| E E C employe market
web portal address
es value
ig 0’? 0,1 O,g 0,79 2 586 0,0003 4478
5 696
ig O’I 0,4 O’g 0,36 2 465 0,0001 3 650
ASSECO Poland 1 353
S.A. 20( 0,8 0,0
https://inwestor.assec | 18| 6 0.1 6 0,76 2261 0,0003 3827
7 974
0.com -
ig O’g 0,4 O’g 0,26 2197 0,0001 5312
7 019
o197 03| %] 042 2357 00002 5652
7 321
20/ 61| 08| 05 4979
16 5 4 6| 7,55 184 0,0411 358
2057 08 0,3 9323
17| 4 3 7| 6,94 192 0,0361 640
o "¢ 18| 0| 0| 2| 612 219 | 0,0280 072
' 20139 0,7] 0,2 26 692
19 5 5 9| 4,99 244 0,0204 524
20074 08 0,7 26 497
200 O 6 2| 8,99 326 0,0276 924
20105 ~q| 02 1415
161 1 0,3 3 -0,18 4311 0,0000 203
Comarch S.A. -
https:/www.comarch | 20 [ 93| 15| 92| 002| 4343| -00002| 1%
ol 171 9 4 3 336
20| 0,5 -1 03 1236
181 0 1,(; 0 -0,22 4 694 0,0000 269
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Company name Number | VAIC per | Compan
pany Ye| H | SC | CE | VAI of employee | y stock
and
ar |CE| E E C employe market
web portal address
es value
20| 0,3 | 02 1504
19 3 1,8 5 -1,43 4994 -0,0003 670
20103 ,-| 02 1581
20| 9 1,2 5 -0,95 5049 -0,0002 936
201 25| 06| 01
16 1 0 9 3,30 133 0,0248 38 855
201 24| 05| 01
171 s 9 7 3,22 121 0,0266 30 641
NTT System S.A. 201 26| 06| 01
https://ntt.pl 18] 0 1 8 3,39 121 0,0280 32523
201 25| 06| 0,2
19| 7 1 5 3,41 128 0,0266 29 866
20130 06| 0,2
20| 8 8 9 4,05 141 0,0287 69 923
201041451 011 478 477| -0,0016 | 99394
16| 3 3 2
201051 71 011 507 458 | -0,0001 | 216114
17| 7 4 4
WASKO Sp. z 0.0. 20105 | 01
https://www.wasko.p 18 ’1 0,9 ’3 -0,33 416 -0,0008 | 125839
I 7
201071 941 011 046 402 | 00011| 115808
19| 1 5 7
201 0.6 0,4 0.1 0,40 384 0,0010 | 108513
201 9 5 6
Source: own calculations based on data available from the websites of the companies analysed on
23.04.2022
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SMV versus VAIC (with least squares fit)
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Figure 1. Correlation between a company's stock market value (SMV) and value-added intellectual
capital (VAIC)
Source: own study based on analysed data

The conducted analyses have allowed to identify the relationship between the company's stock
market value and VAIC (Figure 1). This result is consistent with the results obtained by Pulic (Pulic,
2000), (Pulic et al., 2009) and at the same time contrary to the results obtained by Stahle et al. (Stahle
etal., 2011). The above formulation is supported only by the correlation coefficient, but it should also
be noted that the presented data are only a case study and, moreover, the presented analyses are just
a prelude to broader analyses.

SMV versus HCE (with least squares fit)
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Figure 2. Correlation between a company's stock market value (SMV) and human capital
effectiveness (HCE) index
Source: own study based on analysed data

Similar correlations to those quoted earlier were also observed in the analyses of the
correlation coefficient between the stock market value of a company and the human capital
effectiveness (HCE) index (Figure 2). There are numerous studies demonstrating the impact of human
capital on economic growth - in particular, the importance of the knowledge-based economy is
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highlighted (Romer, 1970). The above formulation is supported only by the correlation coefficient
(fig.2), but it should also be noted that the presented data are only a case study and, moreover, the
presented analyses are just a prelude to broader analyses.

Conclusions

The analyses presented in this study allow for setting further research directions on VAIC
measurement methods. It is necessary to collect more reliable data and to select companies with
different business profiles for the analytical process.

A relatively high correlation has been found between VAIC and HCE and the company stock
market value. This observation corresponds to the research trend indicating the role of human capital
in economic growth.

Accessibility of credible sources of information, even for listed companies, which should and
are obliged by law to publish financial data according to strictly defined standards, was a serious
limitation in the conducted analyses.
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