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Research Question: This paper investigates the impact of human capital on the financial performance within
entrepreneurial firms in Serbia. Motivation: In today’s knowledge-based economy, human capital, as the main component
of intellectual capital, represents one of the primary value drivers. The competitiveness of developed countries is based
to a large extent on investments in intellectual capital. In most OECD countries, investments in intellectual capital are
growing dramatically and in some cases they reach or even exceed investments in tangible assets. This paper primarily
builds upon the results of Pena (2002) and Hormiga et al. (2011) and, as far as the author is aware, it represents one of
few studies of that kind in Serbia. Idea: The main idea of the paper is to examine whether human capital influences the
financial performance of Serbian entrepreneurial firms. Dependent variables are indicators of financial performance, such
as ROA and sales revenue. Independent variables represent various elements of human capital. Data: The sample consists
of young Serbian companies from various industries with at least three employees, founded in 2015 whose financial
statements were published in 2017. Out of 1,559 such companies, 151 completed the survey and participated in the
research. Tools: Factor analysis was used and numerical variables that represent the answers to the questions about
human capital were loaded into factors. Those factors as independent variables were used in multiple regression analysis
(OLS, FGLS and Ordered probit). Findings: It was found that elements of human capital, such as the interaction of the
entrepreneurial team, social skills and tenacity, and knowledge of the entrepreneur have a positive impact on ROA. The
interaction of the entrepreneurial team has a positive impact on sales revenue. On the other hand, social skills and tenacity
and knowledge of an entrepreneur do not have any impact on sales revenue. Contribution: The paper can help
entrepreneurs and company founders, as well as economic and development policy makers to better understand the
importance of human capital for improving financial and overall business performance of newly created ventures. 
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Abstract:

1. Introduction

In today’s knowledge-based economy, human capital, as the main component of intellectual capital, repre-
sents one of the primary value drivers. The competitiveness of developed countries is based to a large ex-
tent on investments in intellectual capital. The importance of intellectual capital is emphasised by the fact that
in 2015 the share of intangible assets in the market capitalization of S&P 500 was 84%, which represents an
increase by four percentage points in comparison with the period of 10 previous  years (Ocean Tomo, 2017).
In a large number of OECD countries, investments in intellectual capital are growing strikingly and in some
cases they reach or even exceed investments in tangible assets. The rise of global competition, ICTs, new
business models, and the growing importance of the service sector are the causes of an increased impor-
tance of intellectual capital to companies, industries, and national economies (OECD, 2011, p. 1).

The subject of the paper is the analysis of the impact of human capital on financial performance of entre-
preneurial firms in Serbia. Although there are various definitions of entrepreneurial firms, all of those firms
are considered to be young and newly founded start-ups. For example, in one of the most prominent stud-
ies in this field whose results are published in the Global Entrepreneurship Monitor Global Report (Global



Entrepreneurship Monitor, 2018. p. 21), businesses that are less than 42 months old are regarded as en-
trepreneurial firms. In accordance with that and due to the data availability, in this research entrepreneurial
firms are defined as young Serbian companies from various industries that were founded in 2015 and that
published their financial statements in 2017.

There are various definitions of intellectual capital in the literature. What is common to all of them is that in-
tellectual capital represents a combination of immaterial resources such as knowledge, know-how, skills,
data bases, organizational structure, procedures, corporate culture, values, relationships with buyers and
suppliers, and firm’s reputation. In most definitions it is stated that intellectual capital is a non-monetary
asset without physical substance, however, it has value or it can generate future benefits (Choong, 2008, p.
613).

There are also various categorizations of intellectual capital; one that is most widely used in the literature di-
vides intellectual capital into three categories: human capital, structural capital, and relational capital. This
classification was made within the project Measuring Intangibles to Understand and Improve Innovation
Management - MERITUM (2002). The paper focuses on human capital. Since the subject of this research is
entrepreneurial firms, human capital consists of the elements such as the entrepreneur’s knowledge, moti-
vation, commitment, tenacity, social skills, and the interaction of the entrepreneurial team. 

Financial performance indicators that are used in the research are return on assets (ROA) and sales revenue.
Since this research focuses on young companies that were founded in 2015 only accounting performance
indicators were used. The performance indicators such as economic value added (EVA) and cash flow re-
turn on investments (CFROI) were not used since they require calculation of the cost of equity which is im-
possible to obtain in this case. 

The paper is organized into six sections. Section 1 is an introduction. Section 2 presents the literature re-
view on the topic of intellectual capital and business performance. Section 3 explains research methodol-
ogy, which includes the development of research hypotheses, identification and description of the variables
used in this empirical study. Section 4 describes the sample. Section 5 presents empirical findings. Finally,
Section 6 contains concluding remarks, limitations, and recommendations for future research.

2. Literature Review

There is a small number of studies about the impact of human capital (and more generally intellectual cap-
ital) on the performance of entrepreneurial firms. Pena (2002) analysed the extent to which intellectual cap-
ital assets are associated with business start-up success in Spain. The author shows that human capital of
the entrepreneur, organizational capital, and relational capital are important intangible assets that are re-
lated positively to venture performance. The author points out that entrepreneurs who have a college degree,
prior managerial experience and who are highly committed to start a new venture are more likely to create
a successful company. Hormiga et al. (2011) analysed the influence of intellectual capital on the success of
newly created ventures. The sample consisted of 130 new companies registered in the Canary Islands that
were between 3 and 42 months old. The results of this research indicate that human and relational capital
play an important role in the development of new companies, while the structural capital is less important.
The elements of human capital that are in positive correlation with the success of newly-created firms are
the interaction of the entrepreneurial team, entrepreneur’s knowledge, resolve and commitment to the firm,
while entrepreneur’s extrinsic motivation turns out to be negatively correlated with the success of newly-
created firms.

Ramos-Rodriguez et al. (2010) analysed the influence of intellectual and social capital on individuals’ abil-
ity to recognize new business opportunities in the area of their residence. The study took place in Spain and
the results indicated that individuals’ access to the external knowledge gained through the social networks
is the most important for developing the capacity to recognize good business opportunities. Matricano
(2016) investigated the impact of intellectual capital on start-up expectations of aspiring entrepreneurs in Italy
during the period of 2005-2010. The results of his study indicate that over the years 2005-2009 human, struc-
tural and relational capital affected start-up expectations. In 2010 human and relational capital affected start-
up expectations, while the results for structural capital were not statistically significant. Khan at al. (2019)
analysed whether intellectual capital affects venture creation decisions in India. Their results outline that the
components of intellectual capital, such as knowledge, skills and educational level of the entrepreneur, en-
trepreneurial opportunities, connections with other entrepreneurs and business angels, have a significant
and positive impact on venture creation decisions. 
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Ugalde-Binda et al. (2014) examined the influence of intellectual capital and personal characteristics of entre-
preneurs on innovation results in Costa Rica. Using the case study, the authors concluded that human capi-
tal and the characteristics of an entrepreneur have a significant impact on the firms’ results. Petrova Galabova
(2014) studied whether entrepreneurial firms in Bulgaria recognized and managed their intangible assets.
Based on the results of three case studies, the author concludes that entrepreneurial firms that participated in
the study recognize their intellectual capital through its three components. Human capital is the most widely
acknowledged capital compared to structural and relational capital. Unger et al. (2011) analysed the results of
70 research studies on human capital and entrepreneurial success. The authors concluded that there is a cer-
tain, however, significant relationship between human capital and success. Moreover, they found that human
capital is most important if it is task-related and if it consists of the outcomes of human capital investments
(knowledge and skills) rather than human capital investments (education and experience). 

Tovstiga & Tulugurova (2007) investigated the impact of intellectual capital on enterprise performance in
small innovative enterprises in the St Petersburg region in Russia. The results indicate that intellectual cap-
ital, particularly structural and human capital, is considered by Russian managers to be a primary determi-
nant of enterprise performance. Zeghal & Maaloul (2010) analysed the impact of intellectual capital on the
firm’s economic, financial, and stock market performance. The sample consisted of 300 UK companies di-
vided into three groups of industries: high-tech, traditional, and services. The results of this study reveal that
companies’ IC has a positive impact on economic and financial performance. The authors also found that
capital employed remained a major determinant of financial and stock market performance even though it
had a negative impact on economic performance. 

As far as the author is aware, there are only few studies about the influence of human capital on the per-
formance of Serbian entrepreneurial firms. Simic & Slavkovic (2019) examined the relationship between
human capital and innovativeness of entrepreneurial firms in Serbia. The sample consisted of 121 entre-
preneurs who have started their business in the last five years. Human capital included elements such as
entrepreneurs' education, entrepreneurs' previous experience and entrepreneurial self-efficacy. The authors
concluded that education and self-efficacy had a positive impact on innovativeness, while the results for en-
trepreneurs' previous experience were not statistically significant. Simic & Ognjanovic (2019) analysed the
impact of human capital efficiency (HCE) on the performance of new ventures in Serbia. The sample con-
sisted of 29 companies nominated for the “Entrepreneur of the 2016 year” award. The performance meas-
ures included net profit, ROA, employee productivity and profitability. The results indicate that HCE has a
positive impact on all four performance indicators.

Janosevic & Dzenopoljac (2012) examined the impact of intellectual capital on the performance of 300
largest Serbian exporters. The results indicate that intellectual capital and its components do not have any
influence on the firms’ export performance, such as export volume and export volume per employee. How-
ever, the authors found a positive relationship between intellectual capital and firms’ financial performance.
They found that human capital has a positive impact on ROA and employee productivity. Janosevic at al.
(2013) analysed the impact of intellectual capital on the financial performance of 100 Serbian companies
within the real sector that had achieved the highest profits in 2010. The authors found that human capital had
affected ROE and ROA. On the other hand, other measures of financial performance, such as net profit, op-
erating profit and operating revenue were not a consequence of an efficient use of human capital and intel-
lectual capital in general. 

Komnenic & Pokrajcic (2012) analysed the impact of intellectual capital on corporate performance of 37
multinational companies that established their business in Serbia from 2006 to 2008. The results of this
study reveal that human capital has a positive impact on ROA, ROE and productivity, while structural capi-
tal shows a statistically significant and positive relationship only with ROE. Janosevic & Dzenopoljac (2015)
evaluated the impact of intellectual capital on market and financial performance of companies listed on the
Belgrade Stock Exchange during the period of 2010-2014. The sample consisted of 42 companies that
made the BELEXline index. According to the research results, human capital, as a component of intellec-
tual capital, positively affects financial and market performance of companies.  

Komnenic et al. (2011) analysed the impact of intellectual capital on corporate performance of Serbian
banks. The sample included 24 banks which had consistency in producing positive value-added amount dur-
ing the period of 2005-2008. The authors used ROA, ROE and productivity (asset turnover) as performance
indicators. The results point out that human capital has a positive impact on all three performance measures.
A similar study, conducted by Bontis et al. (2013), examined the impact of intellectual capital on corporate
performance of Serbian banks during the period of 2008-2011. In this study, the sample consisted of 33
commercial banks, which was the total number of banks operating in Serbia during the observed period. The
performance measures included profitability, total assets, ROA, ROE, and employee productivity. The results
demonstrate that human capital significantly affects only employee productivity.

31

Management: Journal of Sustainable Business and Management Solutions in Emerging Economies 2021/26(2)



Bontis et al. (2015) measured the impact of physical, financial, and intellectual capital on financial perform-
ance in Serbian hotel industry. The results of this study reveal that the financial performance of hotels in
Serbia remains predominantly influenced by an efficient use of physical capital. Human capital, as a com-
ponent of intellectual capital, has a positive impact on profitability and a negative impact on employee pro-
ductivity. Dzenopoljac et al. (2016) explored the impact of intellectual capital on financial performance of
Serbian ICT companies. The analysis included 13,989 companies during the period of 2009-2013. The per-
formance measures included ROE, ROA, ROIC, profitability, and asset turnover. The results of the study in-
dicate that intellectual capital does not have a significant effect on financial performance. Human capital
had a positive impact regarding ROIC.

Djekic (2015) analysed the level of human capital development in Serbia using the Human Capital Index from
Human Capital Report of the World Economic Forum. The results indicate that the human capital in Serbia
is at a low level. The author concludes that the improvement of human capital requires a better socioeco-
nomic environment, employment growth as well as a reform of education, health and labour markets.

In many research studies and especially in those that were done on Serbia, the indisputable influence of
human capital and intellectual capital in general was not confirmed. One explanation for that is the fact that
intellectual capital is not always a critical factor for success and the effects of intellectual capital cannot be
achieved automatically (Janosevic & Dzenopoljac, 2016, p. 191). Bearing that in mind, along with the idea
that human capital should be of paramount importance in the first few years of life of newly founded com-
panies, the following two hypotheses were proposed:

H1: Entrepreneurial firms that have greater human capital tend to have higher ROA
H2: Entrepreneurial firms that have greater human capital tend to have higher sales revenue

3. Research Methodology

The data about entrepreneurial firms were obtained through the questionnaire that had been sent to them
as well as from their annual financial statements that were publicly available. Research hypotheses were
tested through multiple regression analysis in which the dependent variables are the indicators of financial
performance, such as ROA and sales revenue. Independent variables represent various elements of human
capital, but their exact number was determined after conducting the factor analysis. Besides the independ-
ent variables, two control variables were used: the number of employees as the indicator of firm size and the
type of industry (manufacturing, trade, services related to manufacturing and other services). In the multi-
ple regression analysis, manufacturing companies were chosen as a base group and dummy variables were
created for trade and service companies. 

In this research, the companies from the Manufacturing and Construction Sections of Statistical classifica-
tion of economic activities in the European Community - NACE Rev. 2. (Eurostat, 2008) were classified as
manufacturing companies. The companies from the Wholesale and Retail Trade; Repair of Motor Vehicles
and Motorcycles Sections were classified as trade companies. Companies from Transportation and Storage,
Information and Communication, and Professional, Scientific and Technical activities were classified as com-
panies that provide services related to manufacturing. Finally, the companies from Accommodation and
Food Service activities, Administrative and Support Service activities, Financial and Insurance activities, Real
Estate activities, Education, Human Health and Social Work activities, Arts, Entertainment and Recreation and
other service activities were classified as companies that provide other services.

The data on financial performance indicators were obtained from the companies’ annual financial state-
ments for the year 2017. Sales revenue was taken directly from the companies’ income statements, while
ROA was calculated as the ratio of the company’s operating profit to the average value of the company’s
total assets.

In the literature, return on equity (ROE), which represents the ratio of company’s net profit to the average
value of equity, is often used as the indicator of financial performance as well. However, in this research
ROE was not used because the data necessary for its calculation turned out to be unreliable. A large num-
ber of companies in the sample had a negligibly small amount of equity (almost equal to zero). Conse-
quently, a number of companies had low amounts of net profit, yet extremely high values of ROE. 

The data on human capital were obtained through the questionnaire in which the respondents received two
sets of questions. In the first set of questions, the respondents were asked to assess various statements on
a five-point Likert scale (1-strongly disagree, 5-strongly agree). In the second one, the respondents were
asked to write a certain number, for example, the length of work experience at the time their company was
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founded. Since the data obtained in this way were not in the standardized form, they had to be converted
into the values that range from 1 to 5 so that they could be comparable with the data from Likert scale. The
data were standardized using the min-max transformation, which was also used by the World Economic
Forum (2017, p. 323).

According to Pena (2002) and Hormiga et al. (2011), human capital is divided into five elements: (1) Knowl-
edge of the entrepreneur, (2) Motivation, (3) Commitment and tenacity, (4) Social skills and (5) Interaction
of the entrepreneurial team.

Knowledge of the entrepreneur represents a key resource of a newly founded firm. It can be measured
based on the entrepreneur’s level of education and prior work experience. In accordance with that and sim-
ilarly to Pena (2002, p. 184), the questionnaire contains four questions that are designed to measure entre-
preneur’s knowledge.   

Hormiga et al. (2011, p. 75) assert that entrepreneurs who are driven by intrinsic motivation are more suc-
cessful than those driven by extrinsic motivation. Entrepreneurs driven by intrinsic motivation usually es-
tablish their companies to put personal ideas into practice or to be independent and their own bosses.
Conversely, the main reason why entrepreneurs driven by extrinsic motivation establish their companies is
the impossibility of finding a job. Accordingly, the questionnaire contains three questions with the aim of
measuring entrepreneur’s intrinsic and extrinsic motivation. 

Since processes and routines are rarely developed in new companies, entrepreneurs have to make a greater
effort to overcome that deficiency. Because of that, commitment and tenacity of the entrepreneur represent
important elements of human capital. Commitment was measured based on the number of hours an entre-
preneur spends working in his/her company per week and the percentage of the initial capital invested in
the new company and originating from the savings of the entrepreneur. This method for measuring com-
mitment was also used by Pena (2002, p. 197). For measuring entrepreneur’s tenacity, two questions were
formulated like those proposed by Baum & Locke (2004, p. 593).

Baron & Markman (2003) indicate that two social skills, namely social perception and social adaptability, con-
tribute to the success of new companies. They define social perception as the accuracy in perceiving oth-
ers and social adaptability as the ability to adapt to a wide range of social situations (p. 42). The authors used
five questions to measure social perception and five questions to measure social adaptability. Out of those
ten questions, four questions were taken and adopted for this research; two questions for measuring social
perception and two questions for measuring social adaptability. 

Companies are usually created by more than one individual and, for that reason, the interaction within the
entrepreneurial team represents an important element of human capital. Lechler (2001, pp. 270-271) indi-
cates that healthy interaction among team members characterized by communication, coordination and co-
hesion is an important factor of a new venture success. Out of 16 questions used by the author, five questions
were taken and adopted for measuring the interaction within the entrepreneurial team.

4. Sample Description

In 2015, 8,180 new companies were founded in Serbia, but at the end of 2017, 7,197 companies survived,
indicating that survival rate was 88% (Cokorilo at al., 2018, p. 4). Out of the total number of the companies
that survived, 4,966 filed valid financial statements for the year 2017. 

The sample consists of young Serbian companies from various industries with at least three employees. The
companies were founded in 2015 and their financial statements were published in 2017. There are 1,559 such
companies and they are presented in Table 1. The reason why companies with less than three employees
were excluded from the sample is that a large number of them had incomplete financial statements. Moreover,
many companies with one or two employees had financial statements that seemed inconsistent. For example,
some of them reported large operating profit and small (almost equal to zero), yet positive net profit. 

The questionnaire was tested prior to being sent to entrepreneurs. The author asked several entrepreneurs
to fill in the questionnaire and express their opinion about the questions and the structure of the question-
naire. The final version of the questionnaire was sent via email to the founders/entrepreneurs of the com-
panies that were included in the sample. The author managed to find 1,164 email addresses to which the
questionnaire was sent. The email contained a cover letter and the questionnaire in the attachment. There
were four reminders along with the process of data collection lasting from December 2018 until April 2019.
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In the end, 198 entrepreneurs completed the survey, which means that the response rate was 17%. Out of
198 questionnaires that were received, 47 had to be excluded from further analysis. First of all, the compa-
nies whose owners did not answer a large number of questions were excluded from the research. If an en-
trepreneur skipped one or two questions, the sample mean values were added instead of the answers.
Afterwards, the answers of the entrepreneurs were matched with the companies’ financial statements. The
companies which reported net loss above the value of their equity were excluded from the sample as well.
The final number of companies that participated in the analysis was 151. 

Table 1: Companies that took part in the study 

133 micro companies and 18 small companies participated in the research. Most of the companies are from
Belgrade (38%) and Novi Sad (11%). Table 2 shows the descriptive statistics for the companies included in
the sample for the year 2017. 

Table 2: Descriptive statistics of the companies included in the sample for the year 2017

It is obvious that standard deviation and the range (the difference between the highest and the lowest value)
are much higher in case of ROE in comparison with ROA. Moreover, the mean and the median of ROE seem
to be at unrealistically high level. For all those reasons, ROE could not be used as the indicator of financial
performance in this research. 

5. Results and Discussion 

As noted above, the data on human capital were obtained through the questionnaire while the data on fi-
nancial performance indicators were retrieved from the companies’ annual financial statements for the year
2017. After the data on human capital were collected, the answers from the entrepreneurs were transformed
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into numerical variables and a factor analysis was conducted. Numerical variables that represent the answers
to the questions regarding human capital were loaded into factors. Those factors represent independent vari-
ables used in the multiple regression analysis. A factor analysis was performed using SPSS, while a multi-
ple regression analysis was carried out using STATA. 

5.1. Factor analysis

The questions regarding human capital were divided into five groups in accordance with the elements of
human capital: (1) Knowledge of the entrepreneur, (2) Motivation, (3) Commitment and tenacity, (4) Social
skills, and (5) Interaction of the entrepreneurial team. The tables 3-7 show the percentage structure of the
answers to the questions in which the respondents were asked to assess various statements on a five-point
Likert scale (1-strongly disagree, 5-strongly agree). For the questions in which the respondents were asked
to write a certain number, descriptive statistics for the answers was presented. 

Table 3: Descriptive statistics and percentage structure of the answers 
to the questions on entrepreneur’s motivation

Table 4: Percentage structure of the answers to the questions on entrepreneur’s motivation

Table 5: Descriptive statistics and percentage structure of the answers to the questions 
on entrepreneur’s commitment and tenacity
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Table 6: Percentage structure of the answers to the questions on entrepreneur’s social skills

Table 7: Percentage structure of the answers to the questions 
on the interaction of the entrepreneurial team

Based on the answers to the questions about entrepreneur’s knowledge, it can be concluded that the en-
trepreneurs had, on average, 14 years of work experience when they established their companies, one half
of them having more than 10 years of work experience. They had on average 8 years of work experience in
related business activities and 5 years of work experience in managerial positions at the time they founded
their companies. One half of them have a university degree. 

The entrepreneurs work 45 hours per week on average in their companies and one half of them work more
than 50 hours per week. In more than one half of the companies, the initial capital comes exclusively from
the entrepreneurs’ personal savings. 

Regarding the answers to the questions about entrepreneur’s motivation, the majority of the respondents
stated that the main reasons why they established a company are that they were not able to find a good job,
they wanted to be independent and their own bosses and to put their personal ideas into practice. The ques-
tion regarding the inability of finding a good job is the only question where 1 represents the highest per-
formance and 5 the lowest performance. Bearing that in mind, these answers suggest that a certain number
of the respondents did not read the questions carefully. As a result, the answers to the question about the
inability of finding a good job had very low correlation with the answers to the other two questions. For that
reason, the question about the inability of finding a good job was excluded from the analysis. 

The answers to the other two questions were then loaded into one factor. However, it turned out that the in-
dividual Kaiser-Meyer-Olkin (KMO) statistics for one variable (question) was below the minimum acceptable
value of 0.5. In addition, the Cronbach’s Alpha for the factor Motivation was 0.5 which indicates that those
two questions are not reliable measures of entrepreneur’s motivation. Consequently, all the questions about
entrepreneur’s motivation had to be excluded from further analysis. 

The answers to the questions about tenacity, social skills, and the interaction within the entrepreneurial team
suggest that a certain level of bias existed when the respondents were filling in the questionnaire. Most of
them tended to evaluate their human capital slightly better than it actually was. In fact, in most cases the re-
spondents chose numbers 4 (agree) or 5 (strongly agree). 
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Besides the questions related to motivation, three more questions were excluded from further analysis be-
cause the answers to them had very low correlation with the answers to the other questions. These ques-
tions are: (1) How many hours per week do you work on average in your company, (2) What percentage of
the company’s initial capital comes from your personal savings, and (3) The level of your education on a
scale of 1 to 5. 

After all those questions had been excluded, the sampling adequacy was tested using the KMO test. The
KMO statistic was 0.744 which is, according to Field (2009, p. 647), regarded as good. All KMO values for
individual items were also above the minimum acceptable value of 0.5 (the lowest value was 0.585). Based
on that, it can be concluded that the sample is adequate for the analysis. Bartlett’s test of sphericity  2 (91)
=761.999, p=0.000, indicated that the correlations between items were sufficiently large for factor analysis. 

Factor analysis was performed and three factors were extracted. Table 8 shows eigenvalues of extracted fac-
tors and the percentage of variance explained by each factor. 

Table 8: Eigenvalues and total variance explained

According to Kaiser’s criterion, four factors should be extracted and by Jolliffe’s criterion it was 6 factors.
Kaiser’s criterion suggests retaining all the factors with eigenvalues higher than 1, while according to Jol-
liffe’s criterion, the factors with eigenvalues higher than 0.7 should be retained (Field, 2009, pp. 640-641).
By looking at the scree plot, which represents a graph of each eigenvalue (Y-axis) against the factor with
which it is associated (X-axis), it can be seen that the curve has two points of inflexion. The first inflexion point
occurs at the third factor and the second one at the fourth factor, which means that, according to this crite-
rion, two or three factors should be extracted.  

Figure 1: Scree plot
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When four factors were extracted based on Kaiser’s criterion, it was difficult to identify common themes
among the questions that were loaded into the same factor and label the factors. When more than four fac-
tors were extracted, the results were even worse. The questions were loaded into factors without any order.
Therefore, the solution offered by scree plot was accepted and three factors were retained: (1) Interaction
of the entrepreneurial team, (2) Social skills and tenacity, and (3) Knowledge of the entrepreneur. Those
three factors in combination explain 55.47% of the variance. 

As a rotation method, orthogonal rotation (Varimax) was used. Table 9 shows factor loadings larger than 0.4
for the extracted factors after rotation. The variables are listed in the order of the size of their factor loadings,
so the structure of the retained factors can be seen clearly. The factor scores were calculated based on An-
derson-Rubin method. 

Table 9: Factor loadings after rotation

All three factors have high reliabilities. Cronbach’s Alpha is higher than 0.7 for each factor, which is consid-
ered acceptable. Based on that, it can be concluded that the interaction within the entrepreneurial team, the
social skills, and tenacity and knowledge of the entrepreneur are reliable measures of human capital. 

Table 10: Cronbach's Alpha
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5.2. Multiple regression analysis

Table 11 shows the results of the multiple regression analysis in which dependent variable is ROA. P-values are
shown in parentheses below the coefficient estimates. The results that are significant at the 10% level are bolded. 

Table 11: The impact of human capital on ROA

In models 1, 2 and 4, the Ordinary least squares (OLS) method with heteroscedasticity-robust standard er-
rors was used. In all three models heteroscedasticity was found, therefore, standard errors had to be cor-
rected. In models 3 and 5, the Feasible generalized least squares (FGLS) method was used. According to
Wooldridge (2016, p. 260), the FGLS estimator is not unbiased, but it is consistent and asymptotically more
efficient in comparison with OLS.

Model 1 contains only control variables as independent variables. A dependent variable is the natural log-
arithm of the ROA. Since some companies had negative ROAs and the log cannot be used if a variable
takes zero or negative values, a constant was added to all variables before the ROA was transformed. Vari-
ables number of employees (p=0.033) and services related to manufacturing (p=0.000) are statistically sig-
nificant. The companies with more employees have a slightly higher ROA than the companies with fewer
employees. The companies that provide services related to manufacturing have a 7.35% higher ROA on av-
erage in comparison with manufacturing companies with the same number of employees. There is no sig-
nificant difference in terms of the ROA between manufacturing companies, trade companies and companies
that provide other services with the same number of employees. Control variables together explain about
22.15% of the variation in the ROA in the sample. 

Model 2 contains the elements of human capital and control variables as independent variables. The depend-
ent variable is the ROA. In this model, none of the variables that represent the elements of human capital is sta-
tistically significant. Independent variables together explain about 23.66% of the variation in the ROA in the sample.

Model 3 contains the elements of human capital and control variables as independent variables. Depend-
ent variable is also the ROA, and the FGLS method was used in this model. Variables interaction of the en-
trepreneurial team (p=0.050) and social skills and tenacity (p=0.031), as the elements of human capital, are
statistically significant and have a positive impact on the ROA. The magnitude of the impact cannot be es-
timated because the model indicates how much the ROA will increase if an element of human capital in-
creases by 1, which is difficult to interpret. Nonetheless, a positive impact of human capital on the ROA is
indisputable. Independent variables together explain about 14.56% of the variation in the ROA.
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Model 4 contains the elements of human capital and control variables as independent variables. In this
model, the elements of human capital and the ROA, as dependent variable, are ina  logarithmic form. None
of the variables that represent the elements of human capital is statistically significant. Independent vari-
ables together explain about 23.61% of the variation in the ROA. 

Model 5 contains the elements of human capital and control variables as independent variables. The ele-
ments of human capital and the ROA are in logarithmic form, and the FGLS method was used in this model.
Variables interaction of the entrepreneurial team (p=0.058) and social skills and tenacity (p=0.078), as the
elements of human capital, are statistically significant and have a positive impact on the ROA. More precisely,
the improvement inf the interaction within the entrepreneurial team by 10% leads to the increase in the ROA
by 0.24%. The improvement of social skills and increasing tenacity by 10% leads to the increase in the ROA
by 0.179%. Independent variables together explain about 15.3% of the variation in the ROA. 

The companies were divided into four groups depending on the magnitude of their ROA, as shown in Table
12, while using ordered probit model. In this model, the dependent variable takes the value of 0 if a com-
pany is in the first group, 1 if a company is in the second group, 2 if a company is in the third group, or 3 if
a company is in the fourth group. Independent variables are the elements of human capital. Independent
variables and control variables are in a logarithmic form.

Table 12: Companies divided into four groups

Table 13 shows the results based on the maximum log likelihood method. In the first column, coefficient esti-
mates and p-values (in parentheses) are presented. In the second and third columns, marginal effects calcu-
lated for the mean values in the sample are shown. The results that are significant at the 10% level are bolded. 

Table 13: The impact of human capital on ROA
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Since the companies are divided into four groups, the model has three cut off points which separate the
groups. The second (p=0.088) and the third (p=0.006) cut off points are statistically significant, indicating
that the way the companies are divided into groups is appropriate. 

The variables knowledge of the entrepreneur (p=0.073) and services related to manufacturing (p=0.000) are
statistically significant. Knowledge of the entrepreneur as the element of human capital has a positive im-
pact on the ROA. The entrepreneurs with vast knowledge have better chances that their company falls into
the group with a higher ROA. 

In this model, the sign of the coefficient estimate can be interpreted, not the magnitude. It can only be in-
ferred whether the impact is positive or negative. However, based on marginal effects, it can be concluded
that the entrepreneurs who improve their knowledge by 10% have 1.704% less chance that their company
falls into the first group and 2.078% more chance that their company falls into the fourth group. The entre-
preneurs who improve their knowledge by 50% have 8.52% less chance that their company falls into the first
group and 10.39% more chance that their company falls into the fourth group. The first group consists of
the companies whose ROA was lower than 3%, while the fourth group consists of the companies whose ROA
was higher than 30%. 

Table 14 displays the results of a multiple regression analysis in which the dependent variable is sales rev-
enue. P-values are shown in parentheses below the coefficient estimates. The results that are significant at
the 10% level are bolded.

Table 14: The impact of human capital on sales revenue

In models 1, 2 and 4, the OLS method with heteroscedasticity-robust standard errors was used. In all three
models heteroscedasticity was found, so standard errors had to be corrected. In models 3 and 5, the FGLS
method was used.
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Model 1 contains only control variables as independent variables. The dependent variable is the natural
logarithm of sales revenue. Variables: the number of employees (p=0.000), the services related to manu-
facturing (p=0.028) and other services (p=0.007) are statistically significant. The companies with more em-
ployees have higher sales revenue than the companies with fewer employees, which is expected and
obvious. Employing an additional worker on average increases sales revenue by 3.04%. The companies
that provide services related to manufacturing have a 38.23% lower sales revenue on average in compari-
son with manufacturing companies with the same number of employees. The companies that provide other
services have a 53.45% lower sales revenue on average in comparison with manufacturing companies with
the same number of employees. Between manufacturing and trade companies with the same number of em-
ployees there is no significant difference in terms of sales revenue. All the control variables explain about
23.31% of the variation in the sales revenue in the sample.

Model 2 contains the elements of human capital and control variables as independent variables. The de-
pendent variable is sales revenue. None of the variables that represent the elements of human capital is
statistically significant in this model. All the independent variables explain about 33.41% of the variation in
the sales revenue in the sample.

Model 3 contains the elements of human capital and control variables as independent variables. The de-
pendent variable is also the sales revenue, and the model FGLS method was used. None of the variables
that represent the elements of human capital is statistically significant. All the independent variables explain
about 11.43% of the variation in the sales revenue.

Model 4 contains the elements of human capital and control variables as independent variables. In this
model, the elements of human capital and sales revenue, as dependent variable, are in logarithmic form. Vari-
able interaction of the entrepreneurial team (p=0.079), as the element of human capital, is statistically sig-
nificant and has a positive impact on the sales revenue. More precisely, the improvement of entrepreneurial
team’s interaction by 10% leads to the increase in the sales revenue by 3.259%. All the independent vari-
ables explain about 24.75% of the variation in the sales revenue.

Model 5 contains the elements of human capital and control variables as independent variables. The elements
of human capital and sales revenue are in a logarithmic form, and the FGLS method was used. Variable in-
teraction within the entrepreneurial team (p=0.094), as the element of human capital, is statistically significant
and has a positive impact on the sales revenue. The improvement in the entrepreneurial team’s interaction
by 10% leads to an increase in the sales revenue by 1.897%. Compared to the previous model, this model
also reveals the positive impact of human capital on the sales revenue, but the magnitude of the impact is
slightly lower. All the independent variables explain about 21.58% of the variation in the sales revenue.

The companies were divided into three groups depending on the size of their sales revenue, as shown in
Table 15, while using the ordered probit model. In this model, the dependent variable takes value of 0 if a
company is in the first group, 1 if a company is in the second group, or 2 if a company is in the third group.
Independent variables are the elements of human capital and control variables, and they are in a logarith-
mic form.

Table 15: Companies divided into three groups

Table 16 shows the results based on the maximum log likelihood method. In the first column coefficient es-
timates and p-values (in parentheses) are shown. In the second and third columns, marginal effects calcu-
lated for the mean values in the sample are displayed. The results that are significant at the 10% level are
bolded. 
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Table 16: The impact of human capital on sales revenue

Since the companies are divided into three groups, the model has two cut off points which separate the
groups. Both cut off points are statistically significant, indicating that the way the companies are divided
into groups is appropriate. However, none of the variables that represent the elements of human capital is
statistically significant in this model.

The first hypothesis states that entrepreneurial firms that have a larger human capital tend to have a higher
ROA. It was found that the elements of human capital, such as the interaction within the entrepreneurial
team, social skills and tenacity and knowledge of the entrepreneur, have a positive impact on the ROA.
Based on that, it can be concluded that the first hypothesis has been confirmed.

The second hypothesis states that entrepreneurial firms that have a larger human capital tend to have
higher sales revenue. It can be concluded that the interaction of the entrepreneurial team, as the element of
human capital, has a positive impact on the sales revenue. Social skills and tenacity, and the knowledge of
the entrepreneur do not have an impact on the sales revenue. Based on that, it can be concluded that the
second hypothesis has been partially confirmed.
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Sales revenue  OPROBIT 
Marginal effects 

First outcome Last outcome 
Human capital        
Interaction of the team 0.2286 -0.0643 0.0717 
  (0.304)   
Social skills and tenacity -0.0059 0.0017 -0.0019 
  (0.987)   
Knowledge of the entrepreneur 0.006 -0.0016 0.0018 
  (0.988)   
Control variables        
Number of employees  1.1873 -0.3340 0.3723 
  (0.000)   
Trade 0.5510 -0.1368 0.1866 
  (0.064)   
Services related to mfg. -0.2671 0.0787 -0.0801 
  (0.238)   
Other services -0.6571 0.2155 -0.1708 
  (0.020)   
Cut 1 2.2309     
  (0.033)   
Cut 2 3.7608   
  (0.000)     
Wald chi2(7) 27.58     
Prob > chi2 (0.000)   
Pseudo R2 0.1117     
Number of observations 151     

This paper examines the influence of human capital on financial performance of entrepreneurial firms in Serbia. It makes
a valuable contribution to the literature since the results of this study are comparable with the results of similar studies about
the relationship between human capital (and more generally intellectual capital) and entrepreneurial firms’ performance.
As shown by Simic & Slavkovic (2019) and Simic & Ognjanovic (2019), the results indicate that human capital has a pos-
itive impact on financial performance of Serbian entrepreneurial firms. These results are also consistent with the results of
similar studies that were conducted for other countries. For example, Pena (2002) have shown that human capital of the
entrepreneur, organizational capital, and relational capital are important intangible assets that are related positively to ven-
ture performance in Spain. Hormiga et al. (2011) have pointed out that human and relational capital play an important role
in the development of new companies registered in the Canary Islands. Based on the results of a case study that included
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three Bulgarian entrepreneurial firms, Petrova Galabova (2014) concludes that human capital is the most widely ac-
knowledged capital compared to structural and relational capital. Khan at al. (2019) conclude that the knowledge, skills
and educational level of the entrepreneur, entrepreneurial opportunities, connections with other entrepreneurs and busi-
ness angels have a significant and positive impact on venture creation decisions in India. Matricano (2016) indicates that
human, structural and relational capital affected start-up expectations in Italy. Unger et al. (2011) analysed the results of
70 research studies that were undertaken for various countries and concluded that there was a certain, yet significant re-
lationship between human capital and entrepreneurial success.

The paper can help entrepreneurs and company founders, as well as economic and development policy makers, to bet-
ter understand the importance of human capital for improving financial and overall business performance of newly created
ventures. Entrepreneurs and policy makers should pay special attention to those elements of human capital that turned
out to have a significant impact on the ROA and the sales revenue. 

The research has several limitations. The first limitation relates to a relatively small number of companies that participated
in the study. Out of 1,559 companies that were included in the sample, only 151 were analysed. The response rate was
relatively low and some companies had to be excluded because the questionnaires that were received from them were in-
complete. The second limitation relates to the fact that the conclusions of this research were made by using a reduced
amount of data. When the questions were loaded into factors some information was discarded. In multiple regression
analysis three factors that represent the elements of human capital were used as independent variables. Those three fac-
tors in combination explain only 55.45% of the variance. The third limitation relates to data reliability. In the literature, the
ROE is often used as a performance indicator, but in this research the ROE could not be used because the data neces-
sary for its calculation turned out to be unreliable. The problems related to the reliability of financial statements were par-
tially eliminated by using sales revenue as a performance indicator since its amount is difficult to present falsely. Finally,
the fourth limitation relates to objectivity of the entrepreneurs and their tendency to evaluate their human capital slightly
better than it actually is, which could be noticed from their answers. 

Future research on this topic can focus on the impact of intellectual capital on the business performance of entrepreneurial
firms. Instead of focusing only on human capital, future research may choose to focus on all three components of intel-
lectual capital; such as human, structural, and relational capital. In addition, future research can analyse the impact of in-
tellectual capital not only on the firms’ financial performance, but also on the firms’ market and operational performance.
Moreover, future research can include not only Serbia, but also some other countries, such as West Balkan countries or
former Yugoslavian states. In future research structural equation modelling (SEM) can also be used. Finally, instead of
using this methodology, they can be based on a case study. In that way most problems related to the lack of objectivity
and different perceptions of the respondents can be eliminated. However, the sample will have to be smaller because a
researcher will have to visit each company and organize interviews with the owners. 
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