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Abstract: The main goal of this article is to analyze the level of differentiation of awareness and 
knowledge among managers of small, medium and large enterprises in the scope of the essence 
and meaning of intellectual capital as well as the influence of its elements on the sustainable 
development of enterprises in Poland. Intellectual capital is perceived as a  key resource of 
an enterprise. It is also one of the most valuable resources of an enterprise, which enables its 
sustainable development. It is critical base of organization’s innovative and strategic sustainability. 
This article is based around the results of a survey conducted in 2019 among 1,067 enterprises 
operating in Poland. For the purposes of the verification of the statistical hypothesis, the classical 
chi-squared test of independence has been applied along with the analysis of variations for fuzzy 
numbers (FANOVA) with an assumed level of significance α  =  0.05. The assessment of the 
influence of the elements of intellectual capital on the sustainable development of enterprises has 
been conducted with the application of fuzzy conversion scales. In fuzzy conversion scales, points 
are most often expressed as triangular or trapezoidal fuzzy numbers. The conducted research 
indicates a difference between theory and practice in the field of intellectual capital management 
among enterprises in Poland. On the one hand managers declare awareness of the importance 
of the influence of intellectual capital on the development of enterprises in Poland, whereas on 
the other hand, a significant majority of them state that they have not implemented an intellectual 
capital management strategy at their enterprises and neither identify nor measure this capital or its 
elements.
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Introduction
In the modern world, one of the key factors of 
success of an organization is intellectual capital. 
A  dynamically changing external environment 
exerts pressure on enterprises to implement 
innovative solutions, products and services. 
The value created to a lesser degree depends 
on the possessed tangible assets, compared to 
the value of intangible ones. Intellectual capital 
resources are established as the basis for the 
level of competitiveness of an organization in 
the 21st century by among others Bounfour 
and Edvinsson (2005), Cabrita and Vaz (2006). 
Currently, competitive advantage is determined 
by unique recourses, which are difficult to 
reproduce by the competition. Intellectual capital 
is thus more and more often perceived as a key 
resource of an enterprise. It is also one of the 
most valuable resources of an enterprise, which 
enables its sustainable development. It is critical 
base of organization’s innovative and strategic 
sustainability (Bontis, 2002; Bontis et al., 2000). 
It is comprised of human capital, structural 
capital and relational capital. Sustainable 
development of enterprises, also known as 
business sustainability, can be understood as 
a  practical implementation of goals and rules 
of the concept of sustainable development on 
a microeconomic level. It requires management 
and coordination of all aspects of enterprise 
activity: social, environmental, and financial to 
ensure responsible, ethical, environmentally 
friendly, and profitable in long-term success. 
Business sustainability is a  strategy that 
integrates social, economic, and environmental 
principles into the business model.

The main goal of the article is to analyze 
the level of differentiation of awareness and 
knowledge of managers of small, medium 
and large enterprises within the scope of the 
essence and meaning of intellectual capital and 
the influence of its elements on the sustainable 
development of enterprises in Poland.

In the paper, a systematic literature review 
of selected articles was made. In the field of 
empirical studies, survey research was held. 
In the field of data analysis, statistical methods 
were used.

The structure of the article covers three 
sections. Section 1: Theoretical Background 
explains essential from this study’s scope 
definitions – intellectual capital and business 
sustainability. It also presents the key findings 
of the literature review. Section 2: Research 

Methodology describes the statistical method 
applied. Section 3: Results covers a  brief 
presentation of some general statistics and 
results. Conclusions summarize the research 
results.

1.	 Theoretical Background
According to Roos and Roos (1997), 
intellectual capital is defined as a  collection 
of intangible assets (resources, capabilities 
and competitiveness), which influence the 
effectiveness of an organization and value 
creation. The literature discusses different 
classifications of intellectual capital. Examples 
are works published by Edvinsson and Malone 
(1997) or Stewart (2001). Often referred to is 
the division of intellectual capital into three 
subsets: human capital, structural capital and 
relational capital. Between these elements 
there is a  strong relationship, characterized 
by a  feedback loop. From the perspective 
of managers, in order to create value, it is 
essential to connect these three elements 
together. In this context, intellectual capital is 
a  phenomenon of interaction, transformation 
and complementation. As such, the 
effectiveness of one resource can improve 
based on investing in others. Thus, the value 
of the enterprise created based on intellectual 
capital is an effect of the activity of each of its 
sub-elements. Hence, it is essential to properly 
manage intellectual capital at enterprises, in 
a way which takes into account its identification, 
measurement, development and protection.

The concept of sustainability has been 
associated with Wes Jackson’s work on agricultu
re (Jackson, 1980) and initially formulated in the 
Brundtland Report, WCED (1987). Barbieri et 
al. (2010) observe that business sustainability 
can be understood in the conventional manner, 
i.e. as the capacity to create resources to 
remunerate the factors of production, replace 
assets that have been used, and invest to 
continue competing. Munck et al. (2016) observe 
that in the business scenario, countless concepts 
have been proposed to enable discussion of 
management processes for organizational 
sustainability. From this perspective, both 
academics and business consultants see 
a need to better understand which practices are 
necessary for the management models to meet 
and encompass the premises of the concept 
of sustainability. From a business point of view, 
sustainability connotes three dimensions: 
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economic, social and environmental (Sheth et al., 
2011). The economic dimension of sustainability 
refers to companies’ ability to create value and 
improve financial performance. Social dimension 
of sustainability describes the consideration of 
societal issues like tolerance toward others or 
equal rights and focuses on the well-being of 
people and communities as a noneconomic form 
of wealth (Choi & Ng, 2011). The last dimension 
of sustainability, namely, environmental refers to 
the maintenance of natural capital (Goodland, 
1995).

Also, there is evidences that socioeconomic 
development, with environmental equilibrium 
and the integration of intellectual capital, leads 
to the gradual development of a  favorable 
organizational ecosystem. Knowledge based 
and intangible issues have risen to the forefront 
of interest for those attempting to understand 
and improve organizational capabilities for 
sustainable firm performance and value 
creation (e.g. Drucker, 1988; Grant, 1996). 
Mertins and Orth (2012) consider intangible 
resources to be of central importance to 
sustainable development of firms. In order to 
implement management of sustainability, these 
authors consider that it is crucial for firms to use 
knowledge efficiently, thereby improving their 
potential for innovation.

Theoretical aspects and application ones 
related to intellectual capital have appeared 
in academic discourse relatively recently, but 
nonetheless, both in Polish and international 
literature, publications discussing this field can 
be found. In frames of the empirical scope, 
only in the last five years, several publications 
have emerged, which present results of studies 
on intellectual capital. One of them is the 
publication by Arshad and Arshad (2018), which 
focuses on the influence of intellectual capital 
on the performance of small and medium textile 
enterprises located in Pakistan. The authors by 
means of their research, based on a group of 
350 enterprises, have proven that intellectual 
capital significantly impacts the performance of 
textile enterprises. The influence of intellectual 
capital on the performance on small and medium 
enterprises is also discussed in the article by 
Abdullah and Othman (2019). The authors of 
the paper, based on the results of research 
conducted in Malaysian food and beverage 
SMEs, have proven that good management of 
employees’ knowledge adds value to the firms 
and makes them competitive in the market 

economy. The research results have also 
made it possible to identify moderate positive 
correlations between compensation and reward 
on one hand and organizational performance 
on the other. Research into intellectual capital 
has also been conducted by Aymen et al. 
(2019), who have indicated a relation between 
the integration of intellectual capital and the 
success of small and medium enterprises in 
Iran. Based on the opinion of 217 employees of 
small and medium enterprises, the authors have 
developed a model of success of an enterprise 
and have later proven that the success of 
small and medium enterprises is dependent 
on the integration of intellectual capital and 
the rotation of young finance department 
personnel. The analysis of the relation between 
intellectual capital and productivity of small and 
medium enterprises has been discussed in 
the publication by Todingbua et al. (2018). The 
analysis utilizes the results of a survey among 
owners of small and medium enterprises in 
Makassar. The results of the study have proven 
that managerial skills have a significant impact 
on the productivity of SMEs in Makassar. 
Furthermore – as part of the empirical scope – 
research is also conducted into the relationship 
between intellectual capital and innovativeness 
of enterprises. An example of this type of 
a publication is the article by Khan et al. (2018), 
in which the authors analyze the influence of 
intellectual capital on the product, process and 
administration innovation in the SMEs. The 
research was conducted among 318 small and 
medium enterprises operating in Australia and 
representing different branches of the economy. 
Research into intellectual capital has also been 
conducted by Aseanty (2016). Through this 
research has been estimated the relationship 
between intellectual capital (which is proxies 
through the dimension of human capital, 
namely skill, innovativeness, competency, and 
knowledge) to the sustainability of SMEs in 
Central Java, Indonesia. Multiple regression 
analysis indicated that skill is the most 
important antecedent of overall sustainability 
of SMEs in Central Java. The results revealed 
strong, positive and significant relationship 
between all the independent variables to the 
sustainability of SMEs in Central Java, implying 
that highly human capital leads to higher overall 
sustainability in SMEs in Central Java.

As stated earlier, intellectual capital is 
essential for sustainability business. Based on 
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the literature review it cannot be unequivocally 
stated, which of its elements have the greatest 
impact on business sustainability. As such, 
based on the discussed research, it can be 
stated that there are diverse (Tab. 1).

On the other hand, few researchers (Firer 
& Williams, 2003; Shiu, 2006; Pew Tan et 
al., 2007; Maditinos et al., 2011; Mehralian 
et al., 2012; Dženopoljac et al., 2016) found 
a  negative relationship or no relationship 
between IC and firm’s performance (Mukherjee 
& Sankar Sen, 2019).

2.	 Research Methodology
The main goal of the conducted research has 
been the analysis of the dependency between 
the size of an enterprise in Poland measured 
by the number of employees and the following 
aspects related to managing intellectual capital:
�� knowledge about the concept of intellectual 

capital;

�� possessing an intellectual capital 
management strategy;

�� measuring intellectual capital and/or its 
elements;

�� the influence of elements of intellectual 
capital on sustainable development of 
enterprises in Poland.
The analysis utilizes the results from a study 

on managing intellectual capital by enterprises 
in Poland. The research was conducted in May 
2019. The research was realized through the 
CATI and CAWI methods in a  representative 
group of 1,067 enterprises operating in Poland 
(employing at least 10 employees) with an 
assumed level of trust of 0.95 and an estimation 
error of 3%. It was based on a  proportional 
selection of enterprises based on voivodeships 
and their size measured by the number of 
employees. The assumed structure of the test 
group also took into account the differentiation 
of enterprises based on their type of activity 
(the number of interviews conducted was 

The key findings of the literature review Authors
�� Intellectual capital is a foundation of 

sustainable growth and competitive 
advantage.

�� Intellectual capital (overall) has significant and 
positive impact on business sustainability.

Chen et al., 2006; Chen, 2008; Akhtar et al., 2015; 
Omar et al., 2017; Xu & Wang, 2018; Massaro 
et al., 2018; Suciu & Năsulea, 2019; Mukherjee & 
Sen, 2019; Dal Mas, 2019

�� Structural capital has a significantly positive 
impact on business sustainability.

Wasiluk, 2013; Yusoff et al., 2019

�� Human capital has a significantly positive 
impact on business sustainability.

Hayton, 2005; Claver-Cortés et al., 2015

�� Relational capital has a significantly positive 
impact on business sustainability.

Xu & Wang, 2018; Yusoff et al., 2019

�� Economic, social and environmental domains 
of sustainability have a positive direct effect 
on corporate reputation which is one of the 
key components of relational capital.

Martinez García de Leaniz & Rodríguez del 
Bosque, 2013; Cowan & Guzman, 2020

�� Firms having higher intellectual capital 
efficiency perform better.

�� Intellectual capital and company performance 
are positively related. The more intangible-
intensive companies present a better financial 
long-term performance–profitability and return, 
financial sustainability) – than the others.

Chen et al., 2005; Pew Tan et al., 2007; Rehman 
et al., 2012; Sumedrea, 2013; Aji & Kurniasih, 
2015; Arifin, 2016; Mondal, 2016; Jordão & 
Almeidy, 2017; Nassar, 2018

�� The impact of the elements of intellectual 
capital on business sustainability varies, 
depending on their size.

Chen, 2008; Akhtar et al., 2015

Source: own

Tab. 1: The key findings of the literature review
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proportional to the participation of enterprises 
in different PKD sections [Polish Classification 
of Activities]). The structure of the research 
sample was created based on data from Central 
Statistical Office dated January 2019. The 
interviews were conducted with representatives 
of the management level of the enterprises in 
question.

For the purpose of the analysis of the 
correlation between the size of an enterprise and 
its knowledge of intellectual capital, measuring 
intellectual capital, as well as possessing an 
intellectual capital management strategy, the 
classical chi-squared test of independence was 
utilized, with an assumed level of significance 
α = 0.05.

In the measurement of the importance of 
each element of intellectual capital with regards 
to the sustainable development of enterprises, 
a  four-level scale was used, with each level 
being respectively described by “definitely 
insignificant”, “insignificant”, “significant”, 
“very significant”. In the construction of the 
measurement tool, it has also been provided 
that respondents could answer “difficult to say”, 
if they were unable to definitely determine the 
influence of elements of intellectual capital 
on the development of their enterprises. The 
measurement scale applied in the survey is 
a  type of a Likert scale, which are most often 
utilized in gathering opinions and attitudes 
of respondents. These scales, while being 
attractive and easy-to-follow for respondents, 
also have their limitations. According to 
Steven’s theory, the analysis of the results 
of the measurement utilizing ordinal scales 
only allows for a  relationship between the 
majority and minority as well as the counting 
of instances. This means the obtained 
results cannot be directly used to analyze the 
dependency between observing the influence 
of the elements of intellectual capital on the 
sustainable development of enterprises and 
their size. It is also more difficult to determine 
which elements of intellectual capital have, in 
the opinion of respondents, the largest influence 
on the development of enterprises. This results 
from the fact that in the case of ordinal scales it 
is not possible to average the results, especially 
in the case of a  small number of levels 
constituting the scale. In order to overcome 
these limitation it had been decided that for the 
purpose of statistical analysis and verification 
of research hypotheses, a  transformation will 

be applied of the measurement scale to the 
form of fuzzy sets, resulting in fuzzy conversion 
scales. Such a step made it possible to average 
the results in accordance with arithmetical 
operations, which are allowed in the case of 
fuzzy numbers presented for instance in the 
following publications: Klir and Yuan (1995), 
and Chen and Pham (2001). In the article it has 
been proposed to utilize the fuzzy conversion 
scale proposed by Lubiano et al. (2016).

Averaging the importance assessment 
results allowed for the construction of the ranking 
of the influence of the elements of intellectual 
capital on the sustainable development of 
enterprises in Poland, as perceived by the 
respondents, i.e. of the managers partaking in 
the survey. It should be noted that in accordance 
with the methodology of arithmetic operations 
on triangular fuzzy numbers, the result – which 
was an arithmetical mean – also had the 
form of a  triangular fuzzy number. The direct 
comparison of the two averages expressed in 
such a  form is not possible, therefore in such 
a  case it is necessary to apply the so-called 
defuzzification of fuzzy numbers. The result 
of this defuzzification is a  real number, which, 
among other things, allows to arrange the mean 
values of the significance assessment in order 
from highest to lowest. In the article the two 
most commonly utilized methods have been 
applied, which are related to the defuzzification 
of triangular fuzzy numbers, namely: the center 
of gravity (CoG) and the median. The application 
of two methods was aimed at eliminating the 
element of bias in the selection of the method 
of defuzzification and determining the validity 
of the obtained order of mean values. In the 
case of observed discrepancies in the obtained 
rankings, their concordance coefficient was 
estimated using Kendall’s tau rank.

The transformation of results into the form 
of fuzzy numbers, which has been proposed in 
this paper, has also made it possible to analyze 
the variance of triangular fuzzy numbers 
(FANOVA), which allowed for investigating the 
significance of the differences between the 
average assessments of the importance of the 
influence of elements of intellectual capital on 
the sustainable development of enterprises 
in Poland, differentiated based on their size. 
The FANOVA method verifies the hypothesis 
(Parchami et al., 2017):

H0 : μ ̃1 = μ ̃2 = … = μ ̃r ,	 (1)
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H1 : not all μ ̃i's (i = 1, … ,r) are equal.	 (2)

where  μ ̃ i is the average value of the characteristic 
expressed in the form of a  triangular fuzzy 
number for the i-th group.

For calculations, this article utilizes 
the ANOVA. TFNs package, developed by 
Parchami (2018). For the purpose of verification 
of the hypothesis described in this paper, a level 
of significance of α = 0.05 has been assumed.

3.	 Results
3.1	 Knowledge of the Concept 

of Intellectual Capital in Enterprises 
in Poland

The results of the study indicate that the 
concept of intellectual capital is known to nearly 
70% of the surveyed enterprise managers in 
Poland. Representatives of large enterprises 
employing between 250 and 999 employees 
(82% of responses) proved to be particularly 
familiar with this issue. In the case of small 
and medium-sized enterprises, 67% and 
68% of respondents answered positively to 
the question asked. In order to assess the 
relationship between the size of the enterprise 
and knowledge of the concept of intellectual 
capital, the following research hypotheses were 
formulated:

H0: The size of the enterprise measured 
by the number of employees does not have 
an impact on the knowledge of the concept of 
intellectual capital.

H1: The size of the enterprise measured by 
the number of employees has an impact on the 
knowledge of the concept of intellectual capital.

In order to verify the null hypothesis, the 
chi-squared test of independence was used. 
The value of test statistic was equal to x2 = 2.19 
at a critical level of significance p-value = 0.335. 
The obtained result shows that there are no 
grounds to reject the null hypothesis, which 
means that the size of the enterprise does not 
significantly affect the knowledge of the concept 
of intellectual capital by enterprise managers in 
Poland.

3.2	 The Presence of Intellectual 
Capital Management Strategies at 
Enterprises in Poland

Despite that in many enterprises in Poland the 
concept of intellectual capital is known, only in 

a fraction of them has the strategy of intellectual 
capital management been developed and 
implemented. The results of the study showed 
that 22% of small enterprises declared the 
functioning of such a  strategy, in the case of 
medium-sized enterprises – 30%, and among 
large companies 28%. In order to assess the 
relationship between the size of an enterprise 
and having an intellectual capital management 
strategy, the following research hypotheses 
were formulated:

H0: The size of the enterprise measured 
by the number of employees does not have 
an impact on possessing an intellectual capital 
management strategy.

H1: The size of the enterprise measured 
by the number of employees has an impact on 
possessing an intellectual capital management 
strategy.

The value of test statistics was equal to 
x2  =  3.451 at a  critical level of significance 
p-value = 0.178.

The obtained result shows that there are no 
grounds for rejecting the null hypothesis, which 
means that the size of the enterprise does not 
have an impact on possessing an intellectual 
capital management strategy.

3.3	 Measuring the Intellectual  
Capital at Enterprises in Poland

The results of measuring the intellectual capital 
may constitute the basis for a  comprehensive 
enterprise valuation and support decision-
making regarding, among other things, investing 
in intangible assets. Ongoing monitoring of the 
level of intellectual capital and its elements 
allows for their optimization and a  better 
understanding of the relationships between 
them. Measurement of intellectual capital also 
allows to increase employees’ awareness of 
their role in the company and creating value.

Despite the significance of intellectual 
capital for the development and competitiveness 
of enterprises, and measurement tools well-
described in literature, the results seem to 
indicate that the vast majority of enterprises 
located in Poland do  not measure intellectual 
capital and/or its elements. It is worth observing 
that the measurement of intellectual capital 
and/or its elements is more often declared 
by small enterprises employing up to 50 
employees than medium and large enterprises. 
Detailed results are presented in Fig. 1.
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In order to assess the relationship 
between the size of an enterprise and whether 
it measures intellectual capital and/or its 
elements, the following research hypotheses 
were formulated:

H0: The size of the enterprise measured 
by the number of employees does not have 
an impact on it measuring intellectual capital 
and/or its components.

H1: The size of the enterprise measured 
by the number of employees has an impact 
on it measuring intellectual capital and/or its 
components.

The value of test statistics was equal to 
x2  =  5.815 at a  critical level of significance 
p-value = 0.213.

The obtained result shows that there are no 
grounds to reject the null hypothesis, which means 
that the size of the enterprise does not have an 
impact on it measuring intellectual capital.

3.4	 The Significance of the Elements 
of Intellectual Capital in Shaping 
the Sustainable Development 
of Enterprises

The assessment of the significance of the 
impact of the elements of intellectual capital 

on the sustainable development of enterprises 
was carried out through its division into three 
components of intellectual capital, among 
which the following were specified:
�� human capital: H1 – employee knowledge, 

H2  –  employee skills, H3  –  creativity 
and innovativeness of employees, 
H4 – employee motivation, H5 – employee 
experience, H6  –  employee integrity, 
H7  –  employee honesty, H8  –  ability to 
work in a team, H9 – ability and willingness 
of employees to share knowledge 
and information, H10  –  employee 
satisfaction, H11 – employee involvement, 
H12 – employee well-being, H13 – health;

�� structural capital: S1  –  technical 
infrastructure, S2 –  information resources/
systems and databases, S3  –  intellectual 
property (patents, licenses, trademarks), 
S4 – organizational culture, S5 – processes 
and management methods;

�� relational capital: R1 – customer loyalty and 
satisfaction, R2 – customer participation in 
creating products/services, R3  –  investor 
relations, R4  –  relations with science and 
research units, R5 – relations with suppliers, 
R6 – reputation and image of the enterprise 
on the market.

Fig. 1: Measurement of intellectual capital and/or its elements based on the size  
of enterprises in Poland

Source: own
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Detailed parameters of fuzzy triangular 
numbers (a  –  left spread of fuzzy number, 
b – the center of a fuzzy number area, c – right 
spread of fuzzy number) for factors of human, 
structural and relational capital have been 
respectively presented in Tab. A1–A3 in the 
Appendix.

In the next stage of the analysis, the 
relationship between the size of the enterprise 
and the perception of the significance of the 
impact of individual elements of intellectual 

capital on the sustainable development of 
enterprises has been examined. For each of 
the elements of intellectual capital, the following 
research hypotheses have been verified:

H0: The size of the enterprise measured 
by the number of employees does not have an 
impact on the assessment of the significance of 
a given element of intellectual capital in shaping 
the sustainable development of the enterprise.

H1: The size of the enterprise measured 
by the number of employees has an impact on 

Intellectual capital 
elements F

 
̃-statistic P-value Test result

Human capital

H1 1.242 0.289 Accept H0

H2 0.139 0.870 Accept H0

H3 0.253 0.776 Accept H0

H4 0.181 0.834 Accept H0

H5 3.151 0.043 Reject H0

H6 4.642 0.009 Reject H0

H7 0.585 0.558

Accept H0

H8 1.282 0.278

H9 0.165 0.848

H10 2.515 0.081

H11 0.510 0.600

H12 0.487 0.615

H13 2.322 0.099

Structural capital

S1 1.803 0.165
Accept H0S2 0.944 0.390

S3 2.112 0.121 Accept H0

S4 3.077 0.047 Reject H0

S5 1.308 0.271 Accept H0

Relational capital

R1 4.336 0.013 Reject H0

R2 2.023 0.133 Accept H0

R3 2.085 0.125 Accept H0

R4 5.973 0.003 Reject H0

R5 0.068 0.934 Accept H0

Source: own

Tab. 2: Details of ANOVA for intellectual capital components
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the assessment of the significance of a given 
element of intellectual capital in shaping the 
sustainable development of the enterprise.

The FANOVA method was used as the 
average importance assessments have been 
expressed in the form of fuzzy triangular 
numbers in the analysis of the relationship 
between the size of the enterprise and the 
perception of the significance of the impact of 
selected elements of intellectual capital on the 
sustainable development of enterprises. Tab. 2 
presents the value of test statistics F̃, the p-value 
and the decision regarding the lack of grounds 
for, or the rejection of the null hypothesis for 
each of the elements of intellectual capital.

The results of the hypothesis verification 
indicated that in most cases the size of the 
enterprise does not affect the assessment 
of the importance of the impact of intellectual 
capital elements on achieving their sustainable 
development. Significant differences were 
observed for 5 components: employee 
experience and integrity, organizational culture, 
customer loyalty and satisfaction, relations with 
science and research units.

In accordance with the methodology 
adopted in the article, identifying the most 

important elements of intellectual capital, 
according to managers, that have an impact 
on the sustainable development of enterprises 
– required the use of fuzzy conversion scales. 
Possessing significance assessments of the 
elements of intellectual capital expressed in the 
form of fuzzy triangular numbers, it was possible 
to calculate mean significance scores using 
fuzzy number arithmetic. Since the average 
significance ratings are also expressed in the 
form of fuzzy triangular numbers, they have 
been defuzzified in accordance with the CoG 
and median methods. Due to a  large number 
of elements of intellectual capital, in order 
to facilitate the comparison of significance 
assessments, individual elements have been 
given rank according to the principle that 
the higher the average value, the higher the 
rank. The ranks assigned to the elements 
of intellectual capital have been specified in 
Tabs. 3–5.

Selecting the method of defuzzification of 
the averages of fuzzy numbers did not have 
a  significant impact on the distribution of the 
levels assigned to the elements of intellectual 
capital. Slight differences have been observed 
only in the case of levels assigned to elements 
of the human capital in the group at small and 

Human capital 
elements

Size of enterprise
Small Medium Large

CoG Median CoG Median CoG Median
H1 4 4 3 3 1 1
H2 3 3 2 2 2 2
H3 13 11 10 10 8 8
H4 7 7 5 5 5 5
H5 9 9 12 12 10 11
H6 2 2 4 4 7 7
H7 1 1 1 1 3 3
H8 10 10 9 9 12 12
H9 12 13 11 11 6 6
H10 8 8 8 8 13 13
H11 5 5 6 6 4 4
H12 11 12 13 13 11 10
H13 6 6 7 7 9 9

Source: own

Tab. 3: Ranking of the influence of elements of human capital on the sustainable  
development of enterprises in Poland
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large enterprises. Kendall’s tau-b compliance 
coefficients were τ  =  0.949 and τ  =  0.974 
respectively. The values of these statistics 
mean that there is no statistically significant 
differentiation between the positions of human 
capital elements in the obtained rankings, both 
in the group of small and large enterprises.

Conclusions
The research clearly indicates that the majority 
of enterprises in Poland do  neither formulate 
nor implement intellectual capital management 
strategies. However, this does not mean that 
company managers are not aware of the 
essence and significance of intellectual capital. 
Just over 2/3 of the surveyed small and medium-
sized enterprises, have declared knowledge 
in the field of intellectual capital. The share of 
positive answers in the group of enterprises 
employing more than 250 employees was even 
higher and reached 82%. It is worth observing 

that managers of large enterprises are less likely 
than managers of medium-sized enterprises to 
base their decisions and actions on intellectual 
capital management strategies. The highest 
percentage – 30% – of positive responses has 
been recorded at medium-sized enterprises. It 
is worth highlighting how commonly intellectual 
capital is measured at enterprises. Measuring 
intellectual capital is chiefly done by companies 
employing fewer than 50 employees (nearly 
10% of positive answers), whereas almost 
30% of positive answers come from those 
that measure its elements. The distribution 
of answers in the group of medium and 
large enterprises was almost identical, i.e. 
slightly more than 5% of companies measure 
intellectual capital and slightly more than 1/4 of 
enterprises declare measuring its some of its 
elements. Measurement is an essential element 
of effective intellectual capital management, 
and its results should guide the development 
of this capital. Knowledge about the individual 

Structural capital 
elements

Size of enterprise
Small Medium Large

CoG Median CoG Median CoG Median
S1 1 1 1 1 4 4
S2 4 4 4 4 3 3
S3 5 5 5 5 5 5
S4 3 3 2 2 1 1
S5 2 2 3 3 2 2

Source: own

Relational capital 
elements

Size of enterprise
Small Medium Large

CoG Median CoG Median CoG Median
R1 2 2 2 2 3 3
R2 5 5 5 5 4 4
R3 4 4 4 4 5 5
R4 6 6 6 6 6 6
R5 3 3 3 3 2 2
R1 1 1 1 1 1 1

Source: own

Tab. 4: Ranking of the influence of elements of structural capital on the sustainable 
development of enterprises in Poland

Tab. 5: Ranking of the influence of elements of relational capital on the sustainable 
development of enterprises in Poland
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components of intellectual capital can be 
used to formulating the company’s strategy 
and identifying those resources that are most 
important and should be developed, or created 
and acquired in the case of missing assets.

Knowing which elements of intellectual 
capital have the greatest impact on business 
sustainability allows a  better understanding 
of the relationships between intellectual 
capital and business sustainability. The 
assessment of the impact of the individual 
elements of human capital on the sustainable 
development of enterprises carried out in the 
article indicated that, according to managers 
of small companies, the most important 
factors are: honesty, reliability and skills of the 
employees. According to managers of medium-
sized enterprises, in addition to honesty, it is 
the skills and knowledge of employees that 
have the greatest impact on the sustainable 
development of enterprises. Managers of large 
enterprises primarily indicated employees’ 
knowledge, followed by their skills and integrity. 
Therefore, a  high consistency of responses 
can be clearly observed, especially between 
managers of medium and large company. The 
employees’ knowledge and skills are the basis 
for enterprises’ innovation in the implementation 
of new, more environmentally friendly 
technologies. Companies are ecologically 
responsible for resource consumption, 
emissions, waste, and sewage generation. By 
implementing eco-investments, enterprises 
can reduce the costs of their operations and 
increase their long term competitiveness. As 
a result of rationalizing the use of water, energy, 
raw materials, and reducing the emission of 
pollutants and the amount of generated waste, 
enterprises incur lower costs related to fees 
for using the environment and penalties for 
violating the conditions of using it. Moreover, 
the change in the way companies operate 
towards business sustainability is the public’s 
sensitivity to social and environmental issues. 
Growing ecological awareness of consumers 
forces entrepreneurs to take pro-ecological 
actions and modify their offer towards goods 
and services with a  lower negative impact on 
the environment and consumer health. Besides, 
companies that treat environmental protection 
as an organizational culture element improve 
their image and market position. Improving the 
company’s image is also fostered by pro-social 
initiatives, e.g., those related to improving 

the quality of life of the local community or 
caring for the well-being of employees. The 
results of the obtained research are all the 
more surprising in this context. What could be 
a cause for concern, especially in the context 
of the current situation on the labor market 
and difficulties in retaining employees, could 
be the low significance attached to employee 
satisfaction in large enterprises. It is well-
established that an employee satisfied with 
their work is an employee displaying a higher 
level of commitment and loyalty, often also with 
fewer absences from work. According to the 
managers of medium-sized enterprises, well-
being is the least important of the 13 factors 
of human capital. This could be surprising 
because the concept of employee well-being is 
part of the concept of sustainable development 
and corporate social responsibility. It is also 
a key element of each individual’s quality of life.

In terms of structural capital, the most 
important, in the opinion of managers of small 
and medium-sized companies, is the technical 
infrastructure. According to the management 
of large enterprises, this is not as important as 
the organizational culture. Regardless of the 
size of the enterprise, managers agreed that 
intellectual property is least important for the 
company’s sustainable development.

Between responses pertaining to the 
significance of relational capital elements 
the smallest differentiation of responses can 
be observed among enterprises of all sizes. 
Respondents agreed that the most important 
from the point of view of the development of 
their enterprise is their reputation and image 
on the market, whereas the least important are 
relations with science and research units.

All in all, it can be stated that the 
differentiation of the responses of managers 
based on the size of the enterprise was not 
statistically significant. Using the classical 
chi-squared test, all hypotheses have been 
confirmed, which concerned the lack of 
influence of the size of an enterprise, measured 
by the number of employees, on the responses 
given by managers and their opinions.

Future studies can go further into detail 
and investigate the relationship of individual 
dimension of social capital with individual 
dimension of sustainability. Further research 
also will investigate the relationship between the 
answers given by the respondents and the sector 
of the economy in which the enterprise operates.
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Appendix

Human 
capital 

elements

Size of enterprise
Small Medium Large

a* b** c*** a b c a b c
H1 5.189 8.498 9.817 5.305 8.641 9.908 5.752 9.090 9.848
H2 5.411 8.721 9.889 5.386 8.722 9.933 5.600 8.938 9.848
H3 4.564 7.858 9.684 4.597 7.932 9.701 4.238 7.571 9.848
H4 4.946 8.258 9.891 4.972 8.307 9.976 4.844 8.027 9.697
H5 4.777 8.091 9.838 4.416 7.750 9.782 4.163 7.329 9.667
H6 5.475 8.793 9.935 5.243 8.578 10.000 4.390 7.723 10.000
H7 5.612 8.926 9.943 5.482 8.819 10.000 5.233 8.569 10.000
H8 4.615 7.937 9.852 4.667 8.001 9.835 3.964 7.297 9.841
H9 4.489 7.807 9.820 4.407 7.740 9.849 4.662 7.997 9.833

H10 4.763 8.074 9.890 4.648 7.982 9.977 3.964 7.139 9.364
H11 5.081 8.405 9.943 4.903 8.237 10.000 4.995 8.330 10.000
H12 4.481 7.802 9.844 4.368 7.701 9.831 4.070 7.403 9.629
H13 5.005 8.309 9.871 4.744 8.079 9.931 4.163 7.496 9.666

Source: own

Note: * a – left spread of fuzzy number, ** b – the center of a fuzzy number area, *** c – right spread of fuzzy number.

Structural 
capital 

elements

Size of enterprise
Small Medium Large

a* b** c*** a b c a b c
S1 4.180 7.477 9.698 4.471 7.805 9.860 3.935 7.268 9.848
S2 3.990 7.282 9.466 4.221 7.555 9.624 4.238 7.571 9.848
S3 2.957 6.101 8.698 3.279 6.536 8.929 3.552 6.885 9.332
S4 4.010 7.314 9.725 4.334 7.668 9.779 4.599 7.933 9.682
S5 4.120 7.412 9.662 4.315 7.649 9.788 4.541 7.876 9.545

Source: own

Note: * a – left spread of fuzzy number, ** b – the center of a fuzzy number area, *** c – right spread of fuzzy number.

Tab. A1: The significance of human capital for the development of enterprises

Tab. A2: The significance of structural capital for the development of enterprises
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Relational 
capital 

elements

Size of enterprise
Small Medium Large

a* b** c*** a b c a b c
R1 5.410 8.723 9.930 5.190 8.503 9.862 4.281 7.615 9.682
R2 3.173 6.352 8.883 3.564 6.845 9.191 3.330 6.662 9.411
R3 3.338 6.382 8.703 3.844 6.958 9.018 3.330 6.466 9.018
R4 1.640 4.365 7.377 2.297 5.216 7.956 2.442 5.552 8.219
R5 4.417 7.653 9.585 4.408 7.742 9.664 4.309 7.643 9.804
R6 5.627 8.938 9.924 5.634 8.971 9.977 4.916 8.251 9.841

Source: own

Note: * a – left spread of fuzzy number, ** b – the center of a fuzzy number area, *** c – right spread of fuzzy number.

Tab. A3: The significance of structural capital for the development of enterprises
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