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Abstract: Increased attention and focus has been laid on the strategic importance of intellectual capital for
modern management. However, intangible resources appear difficult to measure. Today, there are several
methods, both financial and nonfinancial ones that allow managing them, to provide benchmarking and analyze
its value added function (Sveiby, 2007). The rare investigations of intellectual capital in Russian enterprises show
that “Almost in all industries it is still more profitable to invest in tangible assets rather than in intangible ones”
(Volkov, Garanina, 2007). Still, some investigations on the micro level show that there are enterprises with high
level of technological capital and innovative activity. The researchers called them “innovative leaders” and
empirically proved that they have high labour productivity and are awarded by market through extra profit
(Gonchar et al., 2010). Using the research sample and Pulic’s Value Added Intellectual Coefficient (VAIC™) the
authors investigate empirically the dynamics and structure of VAIC, and study the relation between the
intellectual capital and indicators of organizational performance, such as labour productivity, sales growth and
profitability. Additionally, the VAIC™ model allows analysing the role of human, structural and physical capital.
This paper outlines the study based on 350 Russian industrial enterprises’ annual statistical and account reports
from 2005 through 2007. Besides, the authors adopt the VAIC calculation according to the Russian accounting
system’s specifications and limitations. The findings support the hypothesis that a company’s intellectual capital
influences favourably the organizational performance, and may indicate future competitiveness. A proof showing
that the explanatory power of models is higher when considering the additional variables such as investment in
fixed capital, R&D expenditures and a company’s size is represented. The results extend the understanding of
the intellectual capital role in creation of sustainable advantages for companies in developing economies where
different technological advancements may bring different implications for organizational value creation efficiency.
Keywords: VAIC™ model, organizational performance, Russian industrial enterprises

1. Introduction
New economy imposes new requirements to the enterprises. The strategic role of intellectual capital
in value creation is widely discussed both on theoretical (Bontis, 2001) and empirical (Kremp,
Mairesse, 2004; Chen et al., 2005) levels. However, measuring the intangible resources present a
problem today. There are several methods both financial and nonfinancial ones that allow managing
them, to provide benchmarking and analyze its value added function (Sveiby, 2007). A proof
demonstrating that the intellectual capital has positive impact on market value, productivity, return on
assets and sales growth is given (Pulic, 2000; Sofian et al., 2002; Chen et al., 2005; Firer, Williams,
2003; Kremp, Mairesse, 2004; Diez et al., 2010; Laing et al., 2010). These investigations were carried
out in developed and emerging markets: France, Austria, Spain, Australia, Malaysia, Taiwan and
South Africa.
We have found only few papers that focus on the intellectual capital of Russian enterprises
(Baiburina, Golovko, 2008; Volkov, Garanina, 2007; Gonchar et. al., 2010). Unfortunately, the
economic and institutional regime in Russia impacts the efficient use of existing and new knowledge
transforming them into competitive advantages. The series of studies conducted over 1000 Russian
industrial enterprises show the tremendous difference (from 10 to 20 times) in labour productivity
within all branches. And the last survey carried out in 2010 demonstrates that “technological leaders
became more powerful and outsiders “fall further technological downstairs” (Gonchar et al., 2010,
p.40). These studies empirically proved that “innovative leaders” (the enterprises with high level of
technological capital and innovation activity) have high productivity and are awarded by market
through extra profit (Gonchar et al., 2010).
Due to a different accounting system and poor development of stock market the application of modern
methods for measuring intangible assets on the organizational level, such as CIV (Calculated
Intangible Value), Market-to-Book-Value, EVA (Economic Value Added), VAIC (Value Added
Intellectual Coefficient) and others, is not a simple research task. In this paper the authors try to adapt
the model offered by Pulic (2000) VAIC™ to intellectual capital measurement in non-public Russian
companies.
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In this paper we aim at identifying the relationship between intellectual ability and organizational
performance. For this purpose we employ a unique dataset from Russian companies located within
one geographic area: Perm region. This choice is explained by the data collection limitation. The
dataset combines company-specific information related to sales, material costs, R&D expenditures,
company size, profitability and a number of other indicators. This allows us experimenting with a
variety of intellectual capital variables and model specifications, using different linear models.
The second task for us in this study was to find the instrument for the express intellectual capital
analysis that can be applied to an industrial enterprise. We have found that the VAIC™ model is an
appropriate one.

2. Literature review
Empirical investigation of intellectual capital with comparative analyzes differs from research
approach with the aim of intellectual capital management within a company. The developed
measurements methods (Bontis, 2001; Sveiby, 2007) aim at determining the uniqueness of
intellectual capital for each company (that means the inimitable competitive advantage) and allow
mainly monitoring the intellectual capital management but not the comparison and benchmarking one
among the others. In order to compare the effectiveness of the intellectual capital of different
companies we need a method based on the available financial and/or non-financial information. If we
take the Sveiby’s classification (Sveiby, 2007) the most appropriate approach would be the group of
MCM – Market Capitalization methods and ROA – Return on Assets methods. Among them are CIV
(Calculated Intangible Value), EVA (Economic Value Added), VAIC (Value Added Intellectual
Coefficient), Market-to-book Value, Tobin’s Q and others.
The problem for the researchers also lies in availability of the data related to the intellectual capital.
For example, Bontis (2003), using the data of 10000 Canadian corporations, showed that “intellectual
capital disclosure is still very much an academic discussion” – only 68 from 10000 corporations
disclosed intellectual capital terms. Only Scandinavian companies have ventured forward by
publishing intellectual capital statements (Bontis, 2003).
The role of the intellectual capital in emerging economies is not as visible as in a developed one. The
empirical results are different. We analyzed the studies conducted based on data from Taiwan, South
Africa, Malaysia, and Russia. Today, the researchers cannot determine strong positive correlation
between the intellectual capital and the corporate performance in developing countries. Taiwan is the
only exception, where almost all investigations show significant positive impact of the intellectual
capital on the market value, profitability and other indicators of corporate performance.
Taiwan is a good case study of an emerging knowledge economy. There are several empirical studies
dedicated to the relationship between corporate performance and intellectual capital. Most of the
authors used VAIC™ as an intellectual capital indicator.
Chen et al. (2005) analyze the relationship between VAIC and Market-to-Book Value as well as
corporate performance (ROA, Growth in revenues and Employee Productivity) for all companies listed
on the Taiwan Stock Exchange (TSE) during 1992-2002. The final sample included 4254 firm years.
They argue that Pulic’s Structural Capital neglects Innovative Capital. They proposed to add R&D
expenditure as a part of Structural Capital in the regression model. As a result, the explanatory power
of model has been improved. Another interesting result of this study consisted in the conclusion that
investors set different value to three components of VAIC. The explanatory power of models with
separate account of intellectual capital components (human and structural capital) was substantially
higher compared to VAIC, in general. The most significant result in this study with adjusted R-square
equaling 0.848 was reached in the panel econometric model, where dependent variable was ROA,
and the independent variables included three VAIC components, R&D and Advertising expenditures.
Another study of Tseng and Goo (2005) proved that the effect of intellectual capital on enhancing the
corporate value in high-tech companies was higher than in non-high-tech companies. Innovation and
relationship capital impact directly and positively the corporate value (measured by Market-to-Book
Value, Tobin’Q, VAIC). On the contrary, human and organizational capital have indirect positive
impact on the corporate value.
The latest investigation of 80 Taiwan technological companies (Shiu, 2006) showed that VAIC had a
significant positive correlation with profitability (ROA) and market value, and negative correlation with
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productivity. The certain time lag relationship between VAIC and the corporate performance has also
been found in this study.
Using data from 75 publicity traded companies in South Africa, Firer and Williams (2003) examined
the relationship between the intellectual capital and traditional measures of the corporate
performance. They have not found any strong positive effects of VAIC on profitability, productivity and
market value. The overall physical capital appeared as the most significant resource of the corporate
performance.
The empirical evidence from Malaysia shows that the companies with higher intellectual capital tend
to achieve higher performance levels (Sofian et al., 2002). The study conducted over more than 100
large Malaysian companies found positive association for different components of intellectual capital
with industry leadership, future outlook, profit growth, successful new products and other factors.
We have found only two econometric-based empirical investigations of the intellectual capital
developed on the Russian companies. The researchers from St. Petersburg Volkov and Garanina
(2007) have chosen the Calculated Intangible Value method offered by T. Stewart in order to
investigate the impact of fundamental value of tangible and intangible assets on the market value of
the Russian companies. They developed econometric models based on the data of Russian stock
market from 2001 through 2005 for 43 companies. It was concluded that the market value of assets in
the Russian economy depends on the fundamental value of both tangible and intangible assets. But
the role of tangible assets is higher than that of the intangible ones. This study also provides the
industry analysis. Evidence is represented showing that the relationship between the market value of
assets and the fundamental value of intangible assets was better explained in such industries as
engineering and communication services.
Using the data from 19 open Russian companies from 2002 through 2006, Baiburina and Golovko
(2008), investigated the drivers of intellectual enterprise value. The authors determined intellectual
enterprise value as the difference between market value of ordinary shares and balance value of
equity. They showed that the intellectual enterprise value was influenced by expenditures on training
of employees, controlling shareholder, total assets/number of employees, delta dividend payout, and
delta investment.
In this paper we take into account previously obtained empirical results and try to extend the
understanding of the intellectual capital role in the emerging economy conducting the empirical study
over 350 non-public Russian industrial enterprises located in Perm region.

3. Research design
In our research study we have chosen Value Added Intellectual Coefficient as an indicator of
organizational intellectual ability.
The Value Added Intellectual Coefficient, VAIC indicates “corporate value creation efficiency, or
corporate intellectual ability. VAIC measures how much new value has been created per invested
monetary unit in resources” (Pulic, 2000). The higher the VAIC coefficient is, the better management
utilizes a company’s value creation potential. To the first time VAIC was tested by Pulic (2000) on 30
randomly selected companies from the FTSE (UK) 250 from 1992 through 1998 (Pulic, 2000). He has
found out that the average values of VAIC and a company’s market value exhibited a high degree of
correspondence.
The potential of VAIC is motivated by growing evidence in the literature. This method has the
following advantages (Pulic, 2000):
̇

Standardized measures approach that allows international comparative analysis;

̇

Use of audited information, therefore calculations can be considered objective and verifiable;

̇

Easy calculation, which promises future universal acceptance as measurement of corporation
performance (such as ROA, MV/BV, and others).

VAIC consists of the total sum of the value creation efficiency of the intellectual capital that contains
two components: human and structural capital and physical capital. The procedures calculating the
Value Added intellectual Coefficient are, as follows (Pulic, 2000).
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VAIC = ICE +CEE
ICE – Intellectual capital efficiency is obtained by adding up the partial efficiencies of human and
structural capital: ICE=HCE+SCE
HCE – Human capital efficiency: indicator of the Value Added efficiency of human capital;
SCE – Structural capital efficiency: indicator of the Value Added efficiency of structural capital.
CEE – Capital employed efficiency: indicator of the Value Added efficiency of capital employed.
Intellectual capital as mentioned above has two components: human and structural capital. All the
expenditures for employees are embraced in the human capital. According to Pulic (2000), the VAIC
concept is the first one, where salaries and wages are no more part of “input” expenses.
The human capital is defined by Edvinson and Malone (1997) as “combined knowledge, skill,
innovativeness and ability of the company’s individual employees to meet the task at hand. It also
includes the company’s values, culture and philosophy”. Pulic (2000) suggested calculating the
human capital (HC) using companies’ total salaries and wages, and the human capital efficiency as a
ratio of the Value Added to the Human Capital.
HCE = VA/HC
VA – Value Added is calculated as the difference between total sales (OUT) and material costs
(INPUT).
The second component of intellectual capital is a structural capital. Edvinson and Malone (1997)
suggested that it is “everything left at the office when the employees go home”. The structural capital
includes hardware, software, databases, organizational structure, patents, trademarks and everything
else of the organizational capability that supports the employees’ productivity. This form of capital is
not an independent size compared to the human capital. It is dependent on the created value added
and in reverse proportion to the Human Capital, and is calculated as follows:
SC= VA – HC
This means that the higher the share of human capital in the created Value Added is, the smaller is
the share of the Structural Capital. That is why the efficiency of the Human Capital and the Structural
Capital is calculated in a different manner. Pulic suggested that the Structural Capital efficiency can
be obtained as a ratio of the Structural Capital and the Value Added.
SCE = SC/VA
The Value Added Intellectual Coefficient contains not only the efficiency of the Intellectual Capital but
also the efficiency of employed capital that can be calculated by dividing the Value Added by the
Capital Employed (CE - book value of the net assets).
CEE = VA/CE
VAIC is an output-oriented process method that can be applied across different business forms and at
various levels of operations.
Any link between VAIC and its components, drivers and organizational performance is unlikely to be
simple. We therefore consider the possibility that the link between VAIC, its components, performance
indicators and drivers may be non-linear and conditional on other factors. We focus on two prominent
hypotheses. Following this fact, two models have been constructed during the research:
̇

1. The Model is directed on the performance and VAIC relationship search. It assumes that the
positive link between VAIC and organizational performance indicators exists for the Russian
industrial companies [Hypothesis 1].
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̇

2. The Model is directed on the performance and VAIC components relationship search. It
assumes that the positive link between the intellectual capital and capital employed efficiency and
company performance indicators exists for the Russian industrial companies [Hypothesis 2].

We allowed for companies’ size and industries’ diversification. We also checked for our results
robustness to the omission of all control variables. With regard to these assumptions and literature
background we used the following research framework:

Figure 1: The research scheme (source: modified from Laing, Dunn, Hughes-Lucas (2010))
The review of the empirical literature (Pulic, 2004; Firer, Williams, 2003; Chen et al., 2005) reveals the
use of VAIC as both a dependent and an independent variable. It will be included in this study as a
dependent variable, in order to test the extent to which it may be related to a company performance.
Table 1 provides a brief description of variables used in our study that were selected based on earlier
studies and theoretical models. In order to capture possible effects, we also consider natural
logarithms of the measures.
Table 1: Variable list
Variable
TLP_vad
Sales_growth

Variable description
Dependent variables
Total labour productivity (is measured by value added ) per 1 employee
Total net sales figures (t) – total net sales figures (t-1)/total net sales figures (t-1);
measures changes in the total sales of the firm.
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Variable
ROE
Profitability

Variable description
Return on Equity
Net profit figures / total net sales figures
Intellectual capital variables
Value added intellectual coefficient
Intellectual capital efficiency
Capital employed efficiency
Capital investments
Research and development expenditures (dummy variable)

VAIC
ICE
CEE
CAPEX
R&D

Before the empirical study results in the next section we will present the employed data and the
research scheme.

4. Data and methodology
The data for the survey was provided by Russian Federal Agency of Government Statistics (Rosstat)
and its regional department (Permstat) as well as by SPARK-INTERFAX and FIRA Pro Russian
databases based on the companies’ annual statistical and financial reports. The data includes
information on 401 small, medium and large companies from different industries, classified according
to the 3-digit OKVED codes (classification system of economic activity) over 2005-2007 years. The
dataset compiled by the authors reports the gross value-added (GVA) of 23 sectors across the Perm
region and includes the following information:
̇

Common indicators – form and structure of ownership, company age, industry and enterprise
code.

̇

Economic indicators – total revenue, costs, export, company profitability and unit labour costs.

̇

Specific indicators – total labour productivity, R&D expenditures.

The representativeness study shows the sample equivalence to Perm region economic structure at
the sector level (with probability of 0,683). This fact alone provides motivation for studying the
intellectual capital for manufacturing industries only. It should be mentioned that a preliminary
segregation of the sample was made in this analysis to filter out those companies that did not fall into
manufacturing sectors, leaving a total of 101 companies, using which the study was carried out.
Table 2 helped us to characterize the type of a company that agreed to collaborate in our study. It
presents several descriptive objectives of the sample, where the median and the standard deviation of
the variables are detailed.
Table 2: The sample descriptive adjectives (contains data of 2007)
Indicator

Objects observation
numbers

Median

St. deviation

Total labour productivity (calculated with value added), thous.
$

279

9,3

45,3

ROE, %

293

21,5

459,7

Profitability, %

289

3,9

42,8

Capex, thous. $

300

12,7

19668,3

Sales growth, %

289

0,15

3,06

Employees, numbers

297

190

1705

SCE

248

1,0

2,2

HCE

248

1,9

2,6

CEE

248

0,5

0,4

ICE

248

2,3

2,8

VAIC

245

4,0

3,5
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Let us now turn to VAIC and its components for our sample. According to the established approach to
the competitiveness theory and intellectual capital concept, the higher intellectual capital efficiency
degree is, the more competitive and successful is a company, as measured by total labour
productivity, ROE, profitability and other measures.

5. Results of the models’ estimation
As mentioned earlier, the interest in the study of intellectual capital emerged due to their assumed
ability to stimulate the value creation. Nevertheless, empirical research offers contradictory results
that, on occasions, calls into question the statements made in the papers that study this link. It should
be made clear that we also used the following variables among the measures for value creation: sales
growth, profitability and return on equity (ROE), none of which showed any significant results for our
sample of companies. Only the total labour productivity (measured by value added) can be regarded
as a dependent variable (or traditional indicator) in our sample. There is no statistically significant
correlation existing between the independent variables. To test Hypothesis 1 we have constructed the
following equation impact on the company’s productivity in the region:
Y = g + g1VAIC+ g2Capex+ g3R&D+ g4Size+ g5Industry + (1) ,
where dependent variable represents the company’s competitiveness and is measured by total labour
productivity. OLS method is used for regression equation coefficient estimation. In case of Hypothesis
1 confirmation, the variables reflecting intellectual capital efficiency, need to be statistically significant
and have the positive sign.
The results of the regression analyses are shown in Table 3.
Table 3: Regression results for model 1
Depend variable: Total labour productivity
Statistical significance
g
32,890
,085*

Independent variables
VAIC
Capex

0,002

,000***

R&D
Size

232,714

0,087**

,282

, 485

Industry membership

-71,657

,721

Constant

211,869

,131

F

56,778

Prob>F

0,000***

Adj. R-square

0,562

Observation numbers

226

Notes: * Significant at p<0.1. ** Significant at p< 0.05. *** Significant at p<0.001.
The model reports the results for the total labour productivity variable (TLP_vad). As was expected,
the coefficient for VAIC is significant and the coefficients for the capital investments and research &
development expenditures indicators are positively associated with TLP. In spite of the fact that the
explanatory model power is 56%, our equation is significant on 5% probability level, we can assume
that non-linear relationship between analyzing factors and, as revealed by Shui (2006), time lag
presence between VAIC and corporate performance, probably, exists. Due to these facts the
additional research is required. It is needed to divide VAIC by two its components – human and
structural capital. Let us now find the relationship between intellectual and capital employed capital
efficiency and performance indicators. During the research process we have assumed that, as
pointed out by Gonchar, Kuznecov and et al. (2010), the organizations with positive intellectual capital
influence on the company’s performance and extra-return gaining from it do exist. For this purpose,
we used the linear regression based on information of 2007. Equation (2) describes the general
specification adopted for the aggregate empirical test of the intellectual ability drivers:
Y= g + g1ICE+ g2CEE + g3Capex+ g4R&D+ g5Size+ g6Industry + (2),
where dependent variable (Y) is the total labour productivity, too.
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The regression results are shown in Table 4 below:
Table 4: Regression results for model 2
Depend variable: Total labour productivity
Statistical significance
g
41,511
,082*
18,251
,553
,002
,000***
235,224
,085*
-126,372
,746
-65,171
,487
207,053
,141
47,241
0,000**
0,563

Independent variables
ICE
CEE
Capex
R&D
Size
Industry membership
Constant
F
Prob>F
Adj. R-square
Observation numbers

226

Notes: * Significant at p<0.1. ** Significant at p< 0.05. *** Significant at p<0.001.
The explanatory model power is 56%. Our equation is significant on 5% probability level. In
accordance with the hypothesis mentioned above the regressions coefficient have the expected
signs. The coefficient for intellectual capital component (ICE) is significant and positively associated
with total labour productivity, as was expected. For both models we found the statistical significant link
for dependent variable with capital investments and R&D. This result is revealed and can be
explained by sharp renovation necessity for most of the Russian companies and modernization
results’ influence in the economic growth period. While stimulating the investments is an urgent task
common amongst companies of developing countries, our results also show that developing the
intellectual capital is of no less importance compared to the capital investments for companies in
developing countries in order to create value and sustainable advantages. Moreover, because of the
processes parallel, companies should balance resources in investing in intellectual capital and
physical investments. As regards to the control variables, the industry and size are revealed to have a
non-significant relationship with the productivity variable in both equations.
At the next stage of our study we assumed that inter-sector differences don’t play any major role in
intellectual capital efficiency differences. In order to test this hypothesis we used the Median test for
independent samples for VAIC and, human and structural capital, and intellectual capital efficiency
variables. The null hypothesis is “medians are equal.” Our results show that for all variables it has
been proved (p<0.05). Thus, for the Perm region companies the inter-sector differences are not
important. Perhaps, as mentioned in the earlier empirical research, the gap between leaders and
outsiders exists and intra- differences count for the Russian companies. As an application of the
TM
VAIC model we compared indicators of intellectual capital for random company A and appropriate
values for industry B.
The results of matching are shown in Table 5:
Table 5: Express intellectual capital analysis
N of
observation
s = 78

Company A
Industry B
median
Industry B
maximum

Resources
SC,
tho
us.
$
423
24

Resources efficiency
indicators

Traditional indicators

ROE,
%

Profi
tabilit
y, %

Sales
growt
h,%

5,4

30,2

37,3

14,98

10,12

2,4

3,9

10,6

27,6

4,75

23,00

20,9

21,2

69,4

4746,
6

51,56

127,1
6

CE,
thous
.$

SCE,
%

HCE,
%

CEE
,%

ICE,
%

153
79

6505
3

0,9

3,8

0,4

4,6

117
33

153
8

1666

0,5

1,9

1,0

376
35

201
68

2114
92

0,9

20,0

10,4
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The figures show the good position of company A in comparison with average meanings, but also the
growth potential in terms of human and employed capital efficiency and traditional performance
indicators.

6. Conclusion
For the Perm companies our results suggest that VAIC and its components with other establishments
are significantly associated with a company’s performance measured by total labour productivity. As
such, our findings are rather similar to those from other recent research (Firer, Williams, 2003; Diez et
al., 2010). We found that the VAICTM model is appropriate to express company’s intellectual ability
analysis.
At the same time, our results need to be interpreted with a certain dose of caution. Although we took
much care in trying to ascertain the robustness of the reported results, there are no limits to the
number of additional sensitivity tests that could be applied in terms of data, variable definitions, model
specification and econometric techniques. Furthermore, we did not investigate a question of
occurrence of processes’ causality of intellectual capital efficiency and labour productivity, profitability,
sales growth and others. Considering the organizational intellectual ability phenomenon specificity, it
is necessary to carry out a qualitative research. Further investigation may concern analysis of the
companies’ organizational intellectual ability best-practices.
This paper has discussed the organizational intellectual ability analysis. Today, there exists the broad
umbrella for a wide variety of similar, but nevertheless different concepts. A deeper understanding of
how companies benefit from intellectual capital is necessary to avoid confusion, formulate a
meaningful organizational intellectual ability concept, and select the appropriate methodology. The
knowledge-based environment in Russia and majority of other currently developing countries requires
a new model with intangible assets disclosure. In this case, the intellectual capital is receiving an
increased attention.
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