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Abstract: Our paper aims at testing the impact of separate elements of the intellectual capital (IC)
represented for instance by the human, structural, and customer capital, on the functioning and
performance of the small and medium-sized enterprises (SMEs) using mathematical modeling. We
assess the intellectual capital with respect to the resource-based view theory. Our study is based on the
data obtained from the 206 surveys with the representatives of small and medium-sized enterprises
from Commonwealth of Independent States (CIS) countries. We employed a mathematical modeling
approach as well as the SPSS application package in order to test our hypotheses about the influence
of intellectual capital on the enterprise’s efficiency. Our results helped us to determine that the
concept of intellectual capital is practically not used in the management of small and medium-sized
enterprises in CIS countries. It becomes apparent that individual techniques for managing intellectual
resources can only be identified intuitively, based on an in-depth analysis of the current tasks facing
managers. These findings confirmed the positive impact of intellectual capital on the performance
of small and medium-sized enterprises in the conditions of the economies in transition represented
hereinafter in our paper by CIS countries, but only with the availability of financial resources and
with some important reservations.

Keywords: factor analysis; financial resources; intangible assets; small and medium enterprises;
mathematical modeling

1. Introduction

The phenomenon of intellectual capital (IC) represents the key for achieving success
in the modern global economy and thence calls for the need to be generated and employed
effectively [1,2]. Nowadays, intellectual capital represents the assets that are indispensable
for achieving competitiveness and shaping the strategy of any given company using
such important elements as business culture, entrepreneurial experience, know-how, and
information. Today, in the transition period experienced by the CIS economies, traditional
management decisions, including the bureaucratic management approach, might not
be sufficient for coping with the modern economic challenges [3-5]. Modern business
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reconstruction methods are often associated with the visualization, use, and assessment of
the effectiveness of the intellectual capital concept [6].

In general terms, intellectual capital is all knowledge in an organization that has the
potential to create value (while adhering to the mission, vision, and goals of the organi-
zation). Intellectual capital refers to the intangible type of capital owned by a company.
Additionally, intellectual capital can be perceived as the intellectual value of an organi-
zation that predetermines its creative possibilities for the creation and implementation
of intellectual and innovative products. All of this constitutes a great importance in the
globalized and interconnected economy of the 21st century.

Intellectual capital includes the models, strategies, unique approaches, and psycholog-
ical methodologies of an organization used in creating, competing, and solving problems.
Knowledge, in turn, is an extremely important resource not only for organizations and
countries in general but also for employees individually. Knowledge management, as
part of intellectual capital, can provide an organization with entirely new ways to create a
competitive advantage, acting as a competitive advantage themselves.

Within the context described above, small and medium-sized enterprises (SMEs)
play a key role in the emergence and fostering of the economies of many developing
countries. For these enterprises, the internal and external components of intellectual capital
are crucial and frequently used in their day-to-day operation. However, the majority of
domestic SMEs lack a systematic approach to managing and handling intellectual capital.
The experience of both the developed and developing countries shows that the issues of
using intellectual resources are of fundamental importance for increasing the efficiency
of small and medium-sized businesses [7-9]. However, many research surveys do not
pay enough attention to finding a configuration of intellectual resources that reflects their
interaction during the transformation into the results of the company’s activities [10,11].
Therefore, this work which focuses on identifying the direct and indirect impact of certain
types of intellectual resources on the performance of SMEs represents a certain degree of
scientific novelty.

Our paper examines the special manners of perceiving and managing intellectual
capital by the company’s leadership and determines the degree of intellectual capital
influence on the performance of national SMEs.

The paper reveals the concept of intellectual capital and its components from the
perspective of resource-based view theory. We employ the toolkit of factor analysis, an
analysis of the influence of intellectual capital on increasing the competitiveness of a com-
pany in order to determine the nature of the relationship between the level of the firm’s
efficiency and the indicators of its intellectual capital. Based on established research, it has
been founded that there exists a direct relationship between the level of developing the
intellectual capital and the growth of SMEs’ productivity. Furthermore, our calculations
allow us to conclude that in formulating a set of measures for enhancing the effectiveness
by using intellectual capital, it would be feasible to increase the knowledge and profes-
sional skills of the company’s management team. It also analyses how intellectual capital is
applied in SMEs and what factors impact its usage. This might be important for helping to
shape governmental policies and strategies envisaged for increasing the efficiency of the in-
tellectual capital. For instance, we identify the financial support of the process of increasing
intellectual capital as one of the key factors affecting the efficiency of the company.

The body of this research adheres to the following generalized order: (1) Generating
hypotheses. (2) Choice of dependent variables (performance indicators). (3) The choice of
the measurement method as the basis for modeling intellectual capital and the determina-
tion of independent variables. (4) Testing our hypotheses using the statistical packages.
(5) Analysis of the obtained results.

According to our previous findings, many similar studies have focused on intangible
resources as the main factor for achieving competitiveness and profit generation in modern
market conditions. The purpose of this study is the assessment of the degree of materiality
of each IC component in the effectiveness of the organization’s functioning. Furthermore,
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our paper aims at carrying out the statistical calculations with a purpose to reveal the
ambiguous influence of the enterprise’s financial resources on the change in the level of the
IC components. All of the above makes this study an especially relevant and important
research endeavor.

2. Materials and Methods

This work focuses on the strategic analysis of the organization’s activities, and pays
great attention to the organization-specific intellectual resources and competencies in the
context of its competitive environment; although, as paradoxical as it may sound, in the
transition economies of the Commonwealth of Independent States (CIS) countries, the
intellectual resource is not always fundamental and mandatory, especially for SMEs.

The sampling and selection techniques used in this study were the following: using
an electronic questionnaire prepared by the authors and sent to SMEs” managers, an initial
collection of empirical data was carried out for subsequent analysis. The questionnaire was
built from the point of view of the manager’s psychology (for example, so that the manager
would not, in any case, consider the questions asked as an encroachment on the internal
space of the company). The questions raised took into account the specificity of the culture
and practical experience of the interviewed audience: most of the SMEs in CIS countries
are service organizations that have their own distinctive features, especially in the regions
of the country. In the questionnaire, specific questions were placed at the beginning, and
the general questions were located at the end. The full structure of the questionnaire is
presented in Appendix A.

This study is based on the information about SMEs in CIS countries obtained through
a questionnaire survey of the leaders (managers) of organizations. We used the electronic
online questionnaires that were sent to the managers of SMEs selected using a quasi-
random stratified sampling with a request to answer a number of questions on assessing
the state of IC in their enterprise. This form of sampling used for this study constitutes
a form of the stratified random sampling that takes each n entry (enterprise) from the
available list of respondents [12].

We circulated a cover letter with our questionnaires which explained the anonymous
and strictly confidential nature of the survey. Moreover, we stated that all our obtained
results would be used only in the aggregated form and solely for research analysis. The
questionnaires were filled out by choosing the numbers of the respective answers that most
closely matched the respondent’s opinion. A total of 600 forms were sent and 206 completed
questionnaires were received which constitutes a 34% success rate. The descriptive statics
of our sample is presented in Table 1.

Table 1. Data from a survey of SMEs” managers.

Item Number of Enterprises Percentage

Qualification of employees

High school level 81 39.3
Bachelor level 92 44.6
Master’s level 20 9.7

Doctoral thesis level 11 5.3
PhD level 2 0.9
Economics field
Industry 12 5.8
Agriculture 8 3.8

Services 186 90.2
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Table 1. Cont.

Item Number of Enterprises Percentage

Enterprise size

10-20 people 96 46.6
21-50 people 42 20.3
51-100 people 40 194
101-50 people 28 13.5
Age of the company
1-10 years 144 70.0
11-20 years 56 27.1
More than 20 years 6 2.9
Total 206

Thence, the main value of this paper was the analysis of the influence of IC on
increasing the competitiveness of the firm using the toolkit of factor analysis, the purpose
of which was to concentrate the initial information. At the same time, we expressed a large
number of the features under consideration (features that make up the very concept of IC)
through a smaller number of more capacious internal characteristics of the phenomenon,
which, unfortunately, could not be directly measured (for example, the performance of a
firm was assessed by the head of the firm, and, naturally, we might encounter a large final
statistical error, but we were forced to accept this estimate).

The factor analysis made it possible to track the stability of correlations between
individual parameters (all types of IC, as well as all independent variables). It was the
correlations between parameters, as well as between parameters and general factors that
provided us with the basic diagnostic information about the processes. An interpretation of
the identified factors was presented based on the meaning of the indicators characterizing
these factors.

3. Literature Review

The research on the topic of intellectual capital in the modern sense and conditions
is largely limited by the difficulty of its measuring and evaluating [13,14]. At the same
time, many scientific studies mainly bind intellectual capital with intangible assets and the
implementation of innovative potential [15,16]. However, this concept is very multifaceted,
and empirical research needs to be studied for assessing the role of ICs in companies’
performance. These studies include both theoretical analysis and empirical ones, including
observation, model building, etc. Among the many scientific publications reviewed by the
authors of this paper, the work of the Pakistani researcher Mohamed Khalique appeared
to be particularly inspiring [17]. The aim of his paper was to assess the relationship
of intellectual capital with the organizational performance of small and medium-sized
enterprises operating in the electrical industry in Pakistan. Based on the results, it was
noted that the independent variables of intellectual capital in the aggregate explain 54.6%
of the variation in the dependent variable, that is, the organizational performance of small
and medium-sized enterprises. That is, indeed, the hypotheses about the positive influence
of IC were confirmed. More recent papers on this matter covering SMEs in Pakistan as well
as SMEs in China confirm these results and findings [18,19].

Karl Haynes Leitners” work explored the relationship between intellectual capital
and innovation. In the course of conducting multiple regression analysis, it was found
that the influence of IC on innovation is about 70%, but this is true to a greater extent
for innovative companies. In addition, Leitner’s results showed that structural capital
did not have an impact in the long term and that SMEs with strong human capital could
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significantly develop their innovative activities [20]. Other recently published studies also
corroborate Leitner’s findings [21,22].

Cohen et al. [23] conducted a study to determine the role of intellectual capital in
enterprise strategy during a financial crisis. It was found that during a crisis, relationships
with the external environment and between employees play a more significant role than
other components. Innovations and motivation could get low marks due to the lack of
financial resources to maintain them. At the same time, even during a crisis, intellectual
capital is considered a valuable resource, so enterprises should not refuse to finance
it, because it can play a key role in strategy. These results are confirmed by similar
recent studies [24,25].

There are also studies looking at understanding the essence of the concept of intellec-
tual capital in general. One such study was carried out in New Zealand by Steenkamp and
Kashyap [26]. They examined managers’ perceptions of the impact of intangible assets on
business success. The results showed that in most organizations there is no hierarchical
division, and many respondents identified themselves with the managers of the organi-
zation, which indicates the small scale of the activities of firms and the limited resources.
In addition, it was found that 83% are familiar with the concept of intellectual capital and
mainly people divide IC into human, relational, and structural. Moreover, in the course of
the survey, the researchers found that in most cases people associate intangible assets with
the words such as “staff”, “employees”, “people” which emphasize the value of human
capital for organizations.

All of the studies described above show that the role of the concept of intellectual
capital in the conduct of business by companies should not be underestimated, since
the ability of the economy to absorb knowledge and use it productively determines the
economic strength of a nation and its well-being.

The analysis of all studies allows us to single out a number of general hypotheses,
which were tested and confirmed in our work as well, based on the results of the econo-
metric analysis of the data obtained:

1. There is a positive relationship between the level of intellectual capital and the
company’s efficiency.

2. On the developed markets, the impact of intellectual capital on a company’s
performance is more pronounced than in emerging markets.

3. There is a certain complementary relationship between the components of intellec-
tual capital, which is expressed in mutual influence, the presence of a synergistic effect,
as well as in the insignificance of certain elements (for example, the age or gender of the
employee) without the presence of others.

4. Factors Influencing the Use of Intellectual Capital in SMEs

Currently, small and medium-sized businesses constitute an integral part of the
economy in the most developed countries as they are performing the most important socio-
economic functions aimed at providing employment, creating a competitive environment,
maintaining innovative activity, and alleviating social inequality. With regard to the
above, in recent decades, technologically advanced and developing countries have been
actively using tools to stimulate the use of intellectual capital in SMEs. When developing
the measures aimed at increasing the efficiency of the use of intellectual capital, it is
necessary to take into account the whole complex of factors affecting the process of its
use. The study of features of developing the small and medium-sized businesses made it
possible to propose a classification of factors affecting the process of using the country’s
intellectual capital:

1. Socio-economic factors:

— the quality of the country’s labor resources (share of highly qualified personnel in
the structure of labor resources) [27];
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— the level of developing the scientific and educational complex in the country, in-
cluding the tertiary education system (secondary vocational education, higher vocational
education, as well as postgraduate education) [28];

— the efficiency in organizing internal and external migration processes of qualified
labor resources [29];

— the share of high-tech industries in the country’s economy capable of absorbing
highly qualified personnel and creating results of intellectual activity [30].

2. Financial and economic factors:

— the standard of living in the country, that is, the presence of effective demand of
consumers for goods and services created on the basis of using the intellectual capital [31];

— the level of consumers’ education affecting their ability to use innovative high-tech
goods and services [32];

- investment climate in the country, ensuring a sufficient level of investment demand
for intellectual capital [33];

3. Administrative and legal factors:

— the quality of the legal framework governing relations in the scientific, technical and
educational spheres [34];

— the level of legal protecting the results of intellectual activity [35];

— the presence of a functioning system in state regulation when using intellectual
capital [36];

— the presence of a developed national innovation system, namely, an efficiently oper-
ating infrastructure that unites the scientific, educational, and industrial sectors, covering
all regions and providing an unimpeded and efficient transfer of knowledge and innovative
products and technologies (i.e., intellectual product) [37].

Thus, the effectiveness of developing entrepreneurship in the region is influenced
by various groups of factors associated with the IC level at the enterprise. In connection
with this, when assessing and justifying ways to increase the socio-economic efficiency
of entrepreneurship development, it is necessary to take into account the impact of the
presented factors.

5. Modern Concept of Intellectual Capital and Its Structure

At the present stage of the socio-economic development of the world economy and
the economies of individual states, intellectual capital has acquired particular importance
as contributing factor in production that affects the rate of economic growth. The level of
the state’s welfare system depends on the level of developing the social intellectual capital
and on the efficiency of using its components in the country’s economy.

Intellectual capital is considered a concept of accumulation and use of enterprise’s
intangible assets which are created using the human resources of the organization and
various types of communication channels [38]. Understanding the importance of an
intellectual resource for the effectiveness of an organization allows us to competently build
a system of business processes and organize strategic planning.

The classic definition of intellectual capital was proposed by Stewart [39]: “Intellectual
capital is knowledge that transforms raw materials and makes them more valuable, . .. includes
the talent of staff, the value of proprietary knowledge and processes, and the value of relationships
with customers and suppliers”. In order to paraphrase the author, we can just say that it
constitutes the collective mental energy which is difficult to detect and even more difficult
to manage.

The problem is that many researchers and managers give different meanings to the
concept of intellectual capital. This happens for various reasons, including the lack of
research in this area and the lack of physical fitness in the intellectual capital’s components,
which makes it difficult to measure them. To be able to manage intellectual capital, one
should study its individual components and ways to manage them. Typically, researchers
use a three-component structure of intellectual capital’s concept which consists of human,
structural, and relational capital [40]. Each component is considered both independently
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and in interaction with other subsystems which makes it possible to assess the impact of
the IC concept on the performance of the company as a whole.

Human capital is considered to be one of the most important components of in-
tellectual capital, as it represents the knowledge, skills, and abilities of the company’s
personnel [41]. Especially when it comes to enterprises that have severely limited material
and financial resources, knowledge can create competitiveness for a product. Equally
important is the fact that human capital plays a key role in innovation because it is the
human who creates qualitatively new products that provide a company with a stable
position among competitors in the market.

The second component of the IC concept is the structural capital which is the formal-
ized results of the intellectual activity of an enterprise. This includes intellectual property,
databases, various procedures related to business processes. We can say that this com-
ponent characterizes the values that are transmitted in the structure and strategy of the
organization. There is also research data in which structural capital is considered as an
infrastructure for supporting human capital, that is, developing the potential of human
knowledge [42]. It may also indicate that structural capital can influence investment in
new products by attracting investors.

The third component of the IC concept is client capital. It is the external capital of the
company, which includes relationships with all stakeholders in the organization that can
be converted into value. Client capital creates a kind of network as an interaction between
organizations and market resources [43]. It is important to note that client capital does not
determine the processes of transferring knowledge or resources, but the degree of openness
of the company, the level of its interaction with the external environment. The company’s
ability to competently build its relationships with stakeholders creates an opportunity to
establish and maintain its competitiveness at all levels.

In all studies, there is a close connection between the components in their complemen-
tarity, the use of one component to enhance the impact of the other, which determines the
consistency of the concept for achieving effectiveness.

6. Assessment of Individual IC Components’ Value Based on the Expenditures

Currently, human capital is the most valuable resource both for an individual company
and for society as a whole, much more important than natural resources or accumulated
wealth [44]. It is human capital, and not factories, equipment, and production stocks
that are today an indicator of competitiveness, economic growth, and efficiency [45]. To
assess, form, and use human capital as the most important component of production, it is
necessary to define it as an economic category. Thus, in a formalized form, the expression
for quantifying human capital HC will look like an additive model representing the sum of
three components:

HC=A+B+C

where A—wage fund of an enterprise; B—enterprise expenditures on knowledge and skills
capital; C—enterprise costs for “health capital”. It should be borne in mind that each cost
element has its own return. For example, the return on investment in human capital is
higher than on investment in “health capital”. Therefore, it is advisable to introduce the
weighting coefficients of return B1, B2, B3 for each type of cost.

HC = B1A + BB+ B3C

where B;—return on labor costs; Bo—return on costs of knowledge and skills capital; B3—
return on “health capital” expenditures. The value of the coefficients is assigned based on
the value of the return of each component to the human capital of the enterprise (in terms
of return on financial capital). When determining the return on each type of cost, the most
important factors should be considered:

o The “size” of the enterprise (scale of operations, type and level of developing the
organizational structure, annual turnover);
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o the degree of labor “intellectualization”, the level of knowledge-intensiveness
of products;

o the “age” of the enterprise;

e availability of a personnel assessment and motivation system.

In addition, concepts such as the average level of education of workers in the enterprise
and their average age affect the knowledge and skills capital and “health capital” of the
company. The dependences of the efficiency of expenditures in human capital on the
general level of education, costs for “health capital” on the average age of workers can be
displayed through the parameters a7 and a,, respectively:

HC = 1A+ a1B2B + ap83C 1)

where a1 (2) and ay (3)—parameters showing the dependence of the return on costs on the
level of education and age, respectively,

Y TiZi
7

M= Rz

@)
where 7; and z;—the number of employees with the i-th level of education and their average
salary; n—the number of levels of education in a particular enterprise; R—the total number
of employees of the enterprise; z—average wages of workers. The function mapping the
dependence of the return on the expenditures for “health capital” is as follows:

n n
&2 = TYm Z k]‘d]‘ + Yw Z kjtj/ 3)
= =

where 7, ,—the proportion of men and women, respectively, at the enterprise; d;, t;}—
share of male and female workers of the j-th age group; n—number of age groups; kj—the
rate of return on investment in “health capital” depending on age groups, which are
determined based on the retirement age. For workers of pre-retirement age, we take k; = 1,
for workers of retirement age, but continuing to work at the enterprise, we take k; = 0.85.

Taking into account the specifics of the enterprises” activities, we assign the following
coefficients of return: 1 = 0.7, B2 = 0.25, B3 = 0.05 [30]. The values of the parameters a7,
«xp, calculated in accordance with (2) and (3), reflect the dependence of the return on costs
on the level of education and age are a7 = 0.95, a; = 0.98.

Structural capital exists in a variety of forms and manifests itself in different enterprises
in different ways. Patents, inventions, descriptions of production processes, trademarks,
copyrights have certain forms of their presentation, and also, in accordance with the
feasibility study, have legally formalized valuation characteristics. Along with the listed
intellectual funds, an enterprise may have other intellectual assets, intangible structural
values that take less definite forms.

Structural capital (SC) is defined by the authors as the sum of the value of innova-
tion capital formed by the organization (InnC) and the company’s total investment in
process capital, representing the sum of the organization of production, management, and
labor (PrC):

SC = InnC + PrC 4)

where InnC—cost of innovation capital; PrC—investment in process capital. The value of
innovation capital is defined as the sum of the values of scientific activity and development,
as well as the inventory value of the organization’s intangible assets.

Client capital is capital that consists of connections and sustainable relationships with
clients and consumers. One of the main goals of the formation of client capital is to create
such a structure that allows the consumer (client) to productively communicate with
the company’s personnel. The client capital of the enterprise (also called the capital of
relations) is characterized by qualities such as the depth (degree) of penetration, breadth
(distribution), constancy, and confidence that consumers will continue to give preference
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only to this enterprise. The client capital of a company extends to its suppliers as well. It is
much easier to account for. Brand fidelity, for example, is a form of client capital, for which
there is a clear valuing methodology. This is achieved by calculating the premium that
buyers are willing to pay for the branded product in preference to others. Client capital
is created by adherents of the company’s products, that is, its customers, clients. Clients’
preferences are manifested in three ways: clients turn to services mainly only from “their”
company; the business of the enterprise grows due to the share of its regular customers;
the company’s customers are impervious to the calls and promises of competitors (price
tolerance). The greater the economic power of the customers and clients of the enterprise,
the more client capital it has, since consumers, along with material assets, structural capital,
and human capital, are the main wealth of the enterprise [46].

For the assessment of client capital (CC), the method proposed by Berger and Nasr
was used—the BN approach [47]. This method is based on the following assumptions:

(1) customer retention costs are assumed annually, and the customer retention rate
over time remains constant,

(2) sales of goods and services are annual,

(3) the profit received from the buyer remains unchanged during the entire period of
cooperation with the company.

Based on these assumptions, the following relationship is used to calculate CC:

n 1 1

cC = Gszi Z

5
Z 11+d105 ()

where n—number of years of SMEs’ operation; d—annual discount rate; GC—annual
profit received from the buyer; M—annual investment for customer retention; r—customer
retention rate [48].

Data sources for further analysis and calculations are based on the information from
the SME’s managers (leaders) that is available from our electronic questionnaire (see
Appendix A). The authors are forced to make a reservation that all data are approximate.
Our calculations are shown in Table 2.

Table 2. Assessment of IC components.

IC Components

Human capital HC

Wage fund of enterprise (A,

thousand manats)

Enterprise costs for
“health capital” (C,
thousand manat)

Human capital cost (HC,
thousand manat) (1)

Enterprise costs for knowledge and skills capital
(B, thousand manat)

15.864

0.7932 3.1728 19.83

Structural capital SC

Innovation capital (InnC,
thousand manats)

Process capital (PrC, thousand manats)
Structural capital cost

. Production Management L (SC, thousand manats) (4)

Intangible asset value L A Labor organization
Organization organization
980.428 67,832 15,631 9.953 1073.844
Client Capital CC
Discount rate (d, %) Sales profit (GC, Customer retention costs ~ Customer retention Client capital cost (CC,
r thousand manats) (M, thousand manats) rate (r, %) thousand manats) (5)
0.0417 5271.871 1704.857 0,9 2884.365624

7. Intellectual Capital and Efficiency of Small and Medium Businesses

In a market economy, intangible resources are of particular importance in achieving the
competitiveness of an enterprise and its strategic success, due to competitive advantages.
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Currently, there is a growing interest in research on the role and importance of intangi-
ble resources for achieving the strategic success of an enterprise in a market economy. This
is explained by the general trends in world economic development: the intensification of
international mergers and acquisitions of companies, the internationalization of financial
markets, increased competition for leadership on a global scale, the expansion of the service
sector, the acceleration and complication of scientific and technological development.

It needs to be understood that the competitiveness of a firm directly depends on the
level of its capitalization, and it, in turn, is determined not so much by the cost of the prop-
erty and economic complex as by the presence of intangible assets. Forming competitive
advantages on the basis of intangible assets that cannot be copied, the entrepreneurial
structure increases the capitalization of the business and extends the level of its competi-
tiveness. The share of intangible assets in the company’s value can become a benchmark
for assessing the competitiveness of companies.

Since in this work IC is considered as the sum of components according to Stewart
(human capital, structural capital, and client capital), we can formulate the following
research hypotheses:

H1. Human capital significantly improves the efficiency of SMEs.
H2. Structural capital significantly improves the efficiency of SMEs.
H3. Client capital significantly improves the efficiency of SMEs.

8. Influence of Financial Resources on Intellectual Capital Value

Whatever the conventionally identified types of intellectual capital are, they somehow
exist in close unity, which means that investments should be made in the development
of intellectual capital as a whole, in all its varieties. The development of only one side of
intellectual capital at the expense of others will not bring great benefits to the organization,
but it may even be harmful.

In modern conditions, the growth in the value of commercial organizations is largely
determined by the increase in intellectual capital. At the same time, accounting methods
are of little use for an adequate assessment of intellectual capital. For example, accounting
methods for valuing a trademark view it as an asset that loses its value as it is used, when
in fact the value of trademark increases over time.

Patents and licenses are recorded in the accounting documents in accordance with
the cost of their registration, and not their actual cost. In addition, there is an erroneous
separation of investment and costs, for example, training and advertising costs are regarded
as extra expenses, while in fact they are long-term investments.

In addition, a large amount of the organization’s total capital never appears on the
balance sheets at all—for example, customer relations, knowledge bases, staff qualifications.

Thus, the competitiveness of an organization directly depends on how fully and
successfully it uses its intellectual capital and how actively it invests in its development. In
this way, we put forward the following hypotheses:

H4. Financial resources strengthen the link between human capital and SME performance, so the
association will be stronger when businesses have adequate financial resources.

HS5. Financial resources strengthen the link between structural capital and SME performance, so
the association will be stronger when businesses have adequate financial resources.

Heé6. Financial resources strengthen the link between client capital and SME performance, so the
association will be stronger when businesses have adequate financial resources.

9. Discussion
9.1. Variables Used in the Model

This section describes the conceptual and operational definitions of the variables used
in the study.
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Intellectual capital

As an independent variable, we will take the IC indicator. At the same time, it acts
as a composite variable consisting of three components: human capital (HC), structural
capital (5C), and client capital (CC).

Financial resources

Financial resources (FR)—it is cash at the disposal of the enterprise and intended to
ensure its efficient operation, to meet financial obligations. In the aspect of the article,
we are interested in financial resources as the main mechanism of economic incentives
for employees.

Firm efficiency

The classic exit/entry formula for measuring the effectiveness of large companies
does not work well for SMEs, as the financial transparency of small and medium-sized
businesses leaves much to be desired. Therefore, in assessing the firm efficiency (FE), we
preferred to accept the company’s own assessment of the effectiveness expressed by the
head of the company (respondent). Points were measured using a five-point Likert scale.

Control variables

A control variable is a variable which values do not change at different levels of the
independent variable.

Company size (Size) has traditionally been included in studies as a control variable.
This is logical, since the personnel management systems of a large and small organization
are likely to differ in the degree of structuredness and differentiation of the respective
functions [49]. The logarithm of the number of company employees at the time of the study
was used as an indicator of the size.

The age of the company (Age) has a significant and opposite effect on the size of the
financial cycle. It is expected that the older the firm, the more well-known it is in the market
and the more stable relationships it has with buyers and suppliers, which leads to a shorter
financial cycle. This is confirmed in research, for example, by Mathuva [50].

Qualified personnel are the most important asset and indisputable advantage of any
organization. In this regard, the labor potential of the enterprise characterizes the level of
education (Education) of workers [51].

In studies on economic efficiency, it is customary to include the industry affiliation of
the enterprise as a control variable. In this case, we were forced to abandon this parameter
due to the fact that we did not notice a significant difference between the groups “Industry”,
“Agriculture” and “Services”.

However, we take the age and size of enterprises, as well as the qualifications of
employees, as continuous controlled variables. Our empirical results show that the size of
enterprises does not play a significant role, while the age of the companies and the level of
education of the personnel strongly influence the analysis of hypotheses.

9.2. Experimental Results
9.2.1. Descriptive Statistics

For data analysis, we used the SPSS statistical data analysis package. For the first step,
the mean and standard deviation were calculated, and the presence of multicollinearity
and normality of the data was checked. Calculations show (Table 3) that the mean and
standard deviation for human capital are 19.04 and 0.87, respectively, for structural capital,
client capital, financial resources, and efficiency, the values are 10.20 (0.34), 2.81 (0.05),
15.51 (0.20) and 7.43 (0.67), respectively. All standard deviations are small enough and
demonstrate that the standard variation between each individual value and the arithmetic
mean is within acceptable limits. The indices of asymmetry and kurtosis indicate that the
distribution of data is normal, since they are in the permissible range of values of skewness
and kurtosis (£2). The upper limit of the variance inflation factor (VIF) as a measure
of multicollinearity is not more than 5, the lower limit is not less than 0.1. Therefore,
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there will be no strong correlation between the factors. Thus, we took the first step of our
analysis—the presentation of descriptive statistics (Table 3).

Table 3. Descriptive statistics of the model’s variables.

Variables Means Std. Dev. Skewness Kurtosis VIF
HC 19.044 0.87170 0.665193 0.21514
SC 10.19696 0.343641 —1.24792 1.2693 4.691438
CC 2.810389 0.049608 —1.88375 0.3519558 1.260705
FR 15.51256 0.195375 —0.50709 —0.262651 2.849643
FE 7.425776 0.464419 0.862212 —0.17513 1.001213

9.2.2. Correlation between Variables

Correlation relationships cannot be considered as evidence of a causal relationship,
they only indicate that changes in one feature, as a rule, are accompanied by certain changes
in another, but whether the cause of the changes is in one of the features or is it outside the
studied pair of features, we don’t really know.

The relationship between the variables is shown in Table 4. Based on the results of the
correlation analysis, a conclusion can be made about the presence and nature of functional
dependence or preference for describing the object under study of one type or another in
the regression model.

Table 4. Values of the correlation between the variables.

Education Size Age HC SC CC FR FE
Education 1

Size 0.595674 1
Age 0.694371 0.9377 1

HC 0.87739 0.1774 0.3525 1

SC 0.86487 0.4170 0.6843 0.8870 1

CcC —0.50299 0.3880 0.3338 0.4547 0.8030 1

FR 0.682843 0.4346 0.8202 0.8056 0.8000 0.4087 1

FE —0.29508 0.2361 —-0373  —0.035 0.2612 0.6689  —0.70 1

To optimize the calculations for computation the Pearson correlation coefficient, we
used the analog obtained by using the following transformations:

_ nXx Y (xi —yi) — (Zxi X Zyi)
ny— 2 2 2 2
\/ﬂ xYx; — (Lx)" xnxYy; — (Lvi)

where n—the number of our observations, y;—dependent variables, x;,—independent variables.

Not all IC components have the same positive effect on a firm’s efficiency: there is a
small, but still negative correlation between efficiency and human capital (—0.035). In this
case, this value is so close to 0 that we will assume that there is no correlation between HC
and FE. According to calculations, the efficiency of SMEs is positively affected by the firm’s
client capital (0.67). This trend can be explained by the fact that a high customer retention
rate (90%) has a positive effect on the lifetime value of the customer and client capital, and
thus on the firm efficiency.

On the other hand, we see a fairly high connection between the number of financial
resources invested in the intellectual potential of the company, age (0.8202), human (0.8056),
and structural (0.8) IC components. In addition, a remarkable relationship can be traced
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between education and human and structural capital (0.87739 and 0.86487, respectively),
which is quite intuitively explicable. Since all values of the pair correlation coefficients in
modulus are not higher than 0.6-0.7, there is no threat of multicollinearity.

9.2.3. Common Method Variance

It is known that the e-survey method can influence the results for those who may not
be familiar with the electronic interface, and in the case under consideration, common
method variance may occur, that is, the cross-correlations between the factors may be
overestimated or underestimated. There are several anticipated remedies that can help
avoid or minimize possible deviations from conventional practices. We ran a Harman
single factor test in SPSS to check if a single factor does not significantly load all elements
(see Table 5).

Table 5. Harman single factor test.

Size Age HC SsC CC
Harman Single Factor Test
0.17 0.221 0.207 0.202 0.154
t-statistics 1.82 2.01 2.003 1.55 0.987
Factor 1 0.554723 0.52574 0.52789 0.57132 0.581458
Factor 2 0.69154 0.70912 0.791048 0.60032 0.709107

At values of 0.5 and higher, the set of variables for a given sample is considered
unsuitable [52]. In our case, the specific weight of the single factor does not reach 23%,
which is quite acceptable. We can conclude that our sample is free from the common
method variance.

9.2.4. Possible Response Bias

Respondents, when answering survey questions, may seek to leave a socially desir-
able perception about themselves (normative editing); in surveys, this trend may lead to
an overstatement of participation in socially desirable activities and underestimation of
participation in those considered undesirable. Respondents may deliberately try to distort
the survey results, for example, by not being entirely accurate in describing the current
state of the business or doing wishful thinking. They can also give quick and thoughtless
responses to speed up the completion of the survey. To eliminate this kind of potential
bias, we used the t-test to assess whether there is a bias in the data associated with this
desire of the respondents. The test consisted of comparing the results of two groups of
respondents: those who gave the answer immediately and those who delayed a little with
the answer. The test results showed that, even with such a hypothetical bias, the answers
did not distort the overall picture (p-values of t-tests show numbers more than 0.05), so we
will assume that there are no systematic errors.

9.2.5. Reliability and Validity of Tests

In order to find out how the developed test will correlate with other tests aimed at
constructs that are in a theoretically known or supposed connection with the investigated
ones, we will analyze the “assumed validity” of the presented methodology by means of
factor analysis.

Test conducted by fitness categories—parsimonious fit (IFI, CFI, TLI, NFI), incremental
fit (RMSEA, AGFI, GFI) and absolute fit (CMIN/Df). The coefficient CMIN/Df = 2.804
guarantees the suitability of our model, the rest of the parameters GFI = 0.90, CFI = 0.95,
TLI = 0.94, NFI (0.93) and RMSEA = 0.07 correspond to acceptable results (Table 6).
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Table 6. Checking the reliability and validity of the tests.

Global Quality Criteria

GFI(>0.90)  090(0.90) AGFI(>0.90)  0.89 (0.87) NFI (>0.90) 0.93 (0.92)
CFI(>090)  095(0.94)  TLI(>0.90)  094(0.93)  RMSEA (<0.08)  0.07 (0.08)
CMIN/Df = 2.804

Now, we conduct a confirmatory factor analysis (CFA) of the principal components.
The common form of the CFA model with r features and s methods can be shown
using two sets of equations [53]

Y= [AFAM][ G }+5,
M

X = AF‘PFA/F + AMTMA/M + 0,

where Y—is the vector of rs observed measures for r features and s methods, 1 = [#pyM] is
an (r +s) x 1 vector of feature and method factors, £ is a vector of rs tailings for Y. X is an
rs X rs implied covariance matrix for Y, ¥ is an r X r correlation matrix for traits, ¥y is an
s X s correlation matrix for methods, 8 is an rs x rs diagonal matrix of unique variance for
E, Ap=[A1, N, ..., As}/, Ajis anr X r diagonal matrix with trait factor loadings for the r
traits measured by the j-th method, and

AMO0 ..o 0
0Ay -+ 0
Ay = ) . )
00 - Ag

where A; is an r X 1 vector of factor loadings for the j-th method.

Application of the CFA model to data permits one to test for, and partial variance into,
trait, method, and random error.

Consider the correlations between variables and two factors: one concerns firm ef-
ficiency, the second—financial resources (Table 7). Apparently, the first factor is more
correlated with the variables than the second. This is to be expected because the factors are
allocated sequentially and contain less and less total variance. Factor loadings give satis-
factory values (AVE) for convergent confidence (above 0.50) and discriminant confidence
(above 0.70 after calculating the square root AVE).

Table 7. Factor analysis of principal components.

Variables Estimate AVE VAVE CR
Human Capital 0.53134 0.728931 0.847594
hc5 0.75
hc4 0.74
hc3 0.56
hc2 0.69
hcl 0.87
Structural Capital 0.5793 0.761118 0.844231
sc4 0.63
sc3 0.89
sc2 0.71

scl 0.79
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Table 7. Cont.
Variables Estimate AVE VAVE CR
Customer Capital 0.51134 0.71508 0.879353
cco 0.69
cch 0.70
cc4 0.79
cc3 0.71
cc2 0.68
ccl 0.65
Financial Resources 0.62656 0.791555 0.892633
fr5 0.89
fr4 0.75
fr3 0.86
fr2 0.75
frl 0.69
Firm Efficiency 0.5019 0.708449 0.917089
fe6 0.76
fe5 0.78
fed 0.78
fe3 0.79
fe2 0.77
fel 0.81

To measure reliability or internal consistency, we used the Cronbach’s alpha test:

y N-¢
9+ (N—-1)¢
where N—the number of items, c—average covariance between item-pairs, d—aver-
age variance.

The Composite Reliability (CR) score also gives an acceptable value (above 0.70).

9.2.6. Hypotheses Testing

Now we go directly to the hypotheses and their interpretation (Table 8). For this,
we applied two tests: t-statistic and F-test. All ¢-statistics indicate the fulfillment of null
hypotheses—there is no excess in absolute quantity of the critical value for this distribution.
We conclude that control factors (staff education, size, and age of enterprises) play a
significant role in the model. It should be addressed how many arguments will allow
the null hypothesis to be rejected in favor of the alternative. The smaller the p-value, the
stronger the arguments against the null hypothesis. Traditionally, it is believed that if
p < 0.05, (=0.05), then there are enough arguments to reject the null hypothesis, although
there is a small chance against this. Then you can reject the null hypothesis and say that
the results are significant at the 5% level. In contrast, if p > 0.05, then there are not enough
arguments to reject the null hypothesis. In our particular case, the p-values are close to
0.5. This conclusion does not mean that the null hypothesis is true—there are simply not
enough arguments to reject it.

The F-test is very important in regression analysis and is essentially a special case
of constraint testing. If the value of this statistic is greater than the critical value at a
given level of significance, then the null hypothesis is rejected, which means the statistical
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significance of the regression. Table 8 indicates the rejection of hypotheses 4 and 5 about
the influence of financial resources on the level of intellectual capital of the enterprise. All
our other inferences, in a sense, also confirm this conclusion.

Table 8. Results of the hypotheses testing.

Hypothesis t-Test F-Test F-Value p-Value
H1 (HC — FE) 1.323223726 0.003639595 0.955687626 0.277571627
H2 (SC — FE) 0.496989932 0.219745654 0.671194807 0.653335101
H3 (CC — FE) —0.900387764 242917867 0.16983275 0.434274335
H4 (FR — HC and FE) —1.550619184 5.548938764 0.099795602 0.2187788
H5 (FR — SC and FE) —1.230534959 5.335780238 0.104037588 0.306182263
H6 (FR — CC and FE) 0.57812341 0.60193250 0.4943894 0.603721

From all of the above, we can quite unexpectedly conclude that high financial re-
sources do not stimulate the influence of human and structural capital on the efficiency of
an enterprise.

10. Conclusions and Implications

In this paper, which was based on an electronic questionnaire, empirical data are
collected in order to analyze the impact of IC components on the efficiency of SMEs in the
transition economies represented by the CIS countries. The purpose of this study was to
study the peculiarities of the precepting the problems of managing the intellectual capital
of SMEs, as well as to assess the role of its individual elements in maintaining business
processes. We assessed the importance of elements of intellectual capital for maintaining a
competitive advantage and achieving a certain level of performance in SMEs. As it turned
out, the elements of client capital or capital relations that reflect the market potential of
SMEs play a special role. In conclusion, we formulated research questions for further
surveys in this area.

This study focused on the place of the intangible assets represented here by the
intellectual capital as well as its main components (cultural, human, structural, or client)
in the process of the company’s value creation. According to our results, the tangible
assets such as buildings, equipment, and financial assets are no longer the main factors
the competitive advantage but can be considered the tools for the growth of an IC of
an SME in the context of this study. Notwithstanding, it is the IC that becomes the
main driver in the efficient company. In spite of the fact that our hypothesis about the
influence of human capital on the efficiency of the organization was fully confirmed,
our calculations (conducted with the help of the SPSS statistical package) regarding the
influence of financial resources on the indicator of human capital in the structure of IC
yielded somewhat unexpected results. According to our opinion, this might be caused by
the lack of financial literacy and skills of the managers of SMEs who had limited knowledge
of how the financial resources of the companies could be allocated. We think that there
might be various reasons for that issue: for example, the quality of labor force, the overall
education of the consumers, the investment climate in the country, the existing regulatory
framework, as well as some others. Yet, another important factor might be the fact that in
CIS countries, administrative and managerial work in most SMEs is carried out directly
by the owners and close family members and not by the hired qualified specialists from
outside due to an attempt to save a company’s internal assets. These findings somewhat
differ from those reported in the previous studies and might be of practical interest to
managers and SME owners.

Our analysis shows that the relationship between financial resources—client capital—
firm efficiency is directly proportional: an increase in financial investments in client capital
invariably leads to an increase in the company’s efficiency. The same positive relationship
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can be traced to the relationship between client capital and firm efficiency, albeit with one
reservation—in order to increase client capital, tangible financial support might be required.

To conclude, we can state that having analyzed the responses of the respondents to
the questions of the online questionnaires, we can state that at present due to the underesti-
mation of intangible assets, many entrepreneurial structures that have a significant number
of results of intellectual activity, tend to pay insufficient attention to the development and
management of intangible assets and their use to increase competitiveness both in the
domestic and foreign markets.

When it comes to the study implications, our results might be interesting for a number
of stakeholders. First of all, they are important for business companies, specifically when
it comes to budgeting projects aimed at reproducing unique knowledge, implementing
procedures for organizing, accounting and planning, financing and investing intellectual
capital. The toolkit for the financial assessment of intellectual assets described in our paper
can also be used by policymakers in public organizations and non-profit companies as a
benchmark for the input of intellectual capital.

Moreover, our study reported the relationship between intellectual assets and business
potential. Namely, it presented the intellectual capital of a business as a communicative
symbol that can give a signal to those interested in the company and willing to invest in its
operation in order to obtain return and profit: investors, managers, creditors, and, most
importantly, shareholders.

In addition, our results stemming from our study offer a number of relevant provi-
sions that can guide SME managers when analyzing organizational intellectual capital,
intangible assets, and intellectual property. Speaking about the further implications of our
study, we believe it also might be relevant and useful as a simulation model for intellec-
tual capital management when making decisions about investments in an organization’s
intangible assets.

As for the limitations of the study, the first limitation of our study consists of data
constraints because of poor official statistics. Therefore, it would be advisable to indicate in
any organization the correct structure of human resources, especially regarding personnel
with a scientific degree. This disproportion, which is found in the overwhelming majority
of enterprises in the CIS, is due to the fact that the ratio between technical personnel and
scientific workers is unreasonably low and reduces human potential. The second limitation
of our study is the indication of the situation when the presence of capable managers in
SME:s is coupled with an absence of team interaction. Such cases often happen but are not
easy to track and identify, which might alter the results and lead to distorted conclusions.

Finally, the third limitation of our study is that we used a relatively small sample of
representatives of small and medium-sized enterprises from CIS countries. Similar future
studies should therefore consider extending the sample. Nevertheless, all these limitations
do not diminish the results of our study, which remain both interesting and relevant.

Moreover, let us highlight some pathways and suggestions for future research that
may be of interest to researchers in this scientific field. First of all, it might be very
useful to conduct an analysis of current trends in approaches to measuring IC and its
management accounting in order to highlight key areas that are of fundamental importance
for a company’s successful operation in the new economy. Second, an interesting subject
would the measuring the external influence of IC and its contribution to public welfare.
Third, it might be interesting to calculate the expected period of obtaining future benefits
from investments in IC both in the transition economies and in the developed economies.
Fourth, there is a need to highlight the “strong” and “weak” attributes of intellectual
capital, that is, the answer to the question about which measures need to be taken to
develop intellectual capital in accordance with the stated strategy of the company.
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Appendix A

This appendix presents a questionnaire aimed at finding out the opinions of respon-
dents—heads of SMEs in CIS countries—about the assessment of intellectual capital at
an enterprise.

Managers are invited to take part in a study that aims to provide real help in assessing
intellectual capital in SMEs in order to improve management efficiency.

List of suggested questions (only one question needs to be answered):

1. Qualification of employees
High school level
Bachelor level
Master’s level

Doctoral thesis level
PhD level

2. Economics field

e Industry
e  Agriculture
e  Services

3.  Enterprise size
10-20 people
21-50 people
51-100 people
101-150 people

4. Age of the company

1-10 years
11-20 years
More than 20 years

5. The level of human capital in your enterprise

Employees of the enterprise do not need advanced training
The company is actively involved in improving the qualifications of all rank-and-
file employees and management personnel

e  The company is actively involved in professional development and is interested
in the career growth of employees

o  The staff is aware of the strategic goals of the enterprise, is interested in them
and actively participates in their achievement

e  Expenses related to personnel training are considered as a priority and neces-
sary; the company has a clear strategy in relation to the employment of family
members of employees

6.  The level of structural capital in your enterprise

e  Employee training is needed primarily for the employee himself
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e  Employee training is considered with the aim of improving the overall perfor-
mance of the company

e Employee training is seen as a means of organizational development

e Employee training is seen as a tool to support corporate strategy

7. The level of client capital in your enterprise

e  Ordinary employees do not have direct access to the client
e Ordinary employees do not have specific competencies for successful work with
a client

e  The company’s employees have all the skills for effective business communica-
tion, customer service, attention to customers and perseverance.

e  Most of the company’s clients are completely loyal to SMEs for a long time

e  The majority of clients spread positive messages and allow the company to

increase profits by attracting new customers.
e  The number of “regular” customers is greater than the number of “new” and
“old” consumers of the firm’s products or services

8. Financial resources

e  Current financial resources are critically insufficient to maintain the competitive
advantage of the organization

e The firm’s management is dissatisfied with the company’s intangible resour-
ce portfolio
The financial situation in the company is quite stable
The company has the capacity to launch a new product or service
The firm has unique competitive advantages through the use of its own financial
resources and a unique portfolio of personnel competencies

9.  Firm efficiency

Return on equity
Return on sales
Return on investment
Return on assets
Sales growth

Net profitability
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