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Abstract

:

The ICT sector has been recognized as a sector with great potential for the growth and development of the economy of the Republic of Serbia. This initiated the need to analyze the strategic aspect of the ICT sector intellectual capital concept. The purpose of the paper is to empirically test the impact of intellectual capital on business performance within the ICT sector. The research was conducted on a sample of 611 employees in ICT sector companies in the Republic of Serbia. The partial least squares method was used to model the structural equations for analysis of the primary data and testing of the hypotheses. The findings show a positive and statistically significant relationship between individual components of intellectual capital and the business performance of ICT companies, which confirms the hypotheses. Human capital proved to have the strongest influence on the business performance of ICT companies. This paper provides new scientific knowledge which can contribute to creating long-term strategies that shall focus on more sophisticated management of intellectual capital, compared to the traditional tasks of allocating resources of the organization. The findings may be of interest to other sectors stakeholders to provide deeper understanding on intellectual capital as an essential source of companies’ competitive advantage that can positively impact business performance.
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1. Introduction


The notion of a new economy is connected to the strengthening of globalization trends and the rising importance of information and communication technologies where knowledge, intellectual property, information and experience are the most important assets [1]. In modern business conditions in extremely demanding markets, the information and communication technology sector is gaining an increasingly important role. The ICT sector has a great importance for countries’ economic growth, within the concept of the New Economy that is based on knowledge, high technology, developed infrastructure and innovations [2]. The business activities of such companies are increasingly focused on the possibilities of development and implementation of information and communication technologies in the business process, implementing “smart solutions”, provided by ICT companies in other industries [3]. In the last decade, the ICT sector has become one of the most dynamic sectors in the Republic of Serbia. In the period from 2010 to 2020, the Republic of Serbia recorded the highest employment growth (14.21%) in this sector [4] (pp. 11–12). According to the National Bank of Serbia [5], in the last five years, the export of ICT services has shown a growth of over 20% per year. The profitability index is six times higher in the ICT sector in relation to the average profitability index for the entire economy [6] (p. 87). In 2018, 2349 ICT companies operated in the Republic of Serbia with an annual turnover of one million dinars. Most of these were software companies (1483) which account for 63% of the total number. If we look at the size of programming companies, the total number of ICT companies is dominated by micro companies (less than 10 employees), of which there were 1086 (73.2%), small companies, 322 (21.7%), medium-sized companies, 68 (4.6%) and 7 large companies (0.5%), where there are more than 250 employees [6] (p. 72). In the first eight months of 2019, 229 programming companies were established, but in order for micro companies to grow into larger organizations, the most successful domestic companies need more than 10 years on average [7]. The analysis of Serbian exports of computer services in the period from 2007 to 2018 shows that export in 2007 was 62 million euros, whereas, in 2018, exports exceeded one billion euros, totaling to 1016 million euros, which constitutes an average annual growth of 30%. The share of the Republic of Serbia in the export of ICT services is about 0.3% of global exports. Further growth in exports requires ICT experts, which are now in short supply. In order to reach two billion euros of exports in ICT services, according to the most favorable work model, an additional 20,000 ICT experts are needed [7].



In the ICT sector, a dominant role is played by the intellectual capital that is based on the creativity, the initiative and the motivation of employees. The power of intellectual capital is its ability to develop ideas that create value. From the point of view of managers, knowledge management can be seen as a process of optimizing the efficient application of intellectual capital. In addition, intellectual capital is a key factor in building strategic advantage. Motivation directly affects organizational commitment, and employees must be enabled to develop professionally by creating an environment that encourages teamwork, workplace learning, creativity, innovation and initiative to implement business change and processes [8,9].



This study is one of the first to focus on measuring intellectual capital, from an intangible aspect, in Serbian ICT companies, which gives domestic practice new scientific knowledge about the impact of human, structural and relational capital on business performance. The need for this research arose from the justified belief that the impact of intellectual capital on the business performance in the ICT companies in the Republic of Serbia has not been explored by a holistic approach. In the previous surveys on intellectual capital conducted in the Republic of Serbia, financial performance was used as a parameter of business performance, based on the data taken from financial statements that could have narrowed the perception of business performance only to the financial component. Therefore, in this study, the use of non-financial indicators of business performance has been chosen to perform an analysis of the impact of intellectual capital on business performance, having in mind that “the tacitness of intellectual capital may not allow analysts to ever measure it using economic variables” [10]. This research generalizes and synthesizes the theoretical, methodological and empirical knowledge in the field, contributing to the development of an optimal structural model specification of intellectual capital. In the second part of the paper, entitled Literature Overview, the authors have provided an analysis of prevailing attitudes to the concept of intellectual capital and its impact on the business performance of companies. In the third part, the methodological framework of the research and the initial hypotheses are given. The fourth part covers the presentation of the empirical results of the research. The fifth part refers to the discussion of the findings in the context of studies conducted in different sectors on the foreign and domestic market, while, in the sixth part, the conclusion focuses on summarizing the concluding remarks and proposing directions of future research.




2. Literature Overview


In modern business studies we frequently encounter the term “high performance organizations”. It is used to denote organizations that achieve superior financial results over a sustained period of time, based on their ability to adapt and respond quickly to changes in the environment, maintain long-term orientation and integrate and harmonize management processes and structures for continuous improvement of competencies as key resources and success factors [11]. This includes satisfied customers and employees, a high level of individual initiative, productivity and innovation, harmonized systems for measuring performance and reward and strong leadership. Changes in the macroeconomic environment influence business activities and pose challenges to earnings management [12]. In order to successfully manage business performance, it is necessary to determine the critical success factors. They need to be measured through appropriate performance parameters, which can be tangible or intangible. The recent findings on goodwill creation have shown that return on equity, net income in previous years, retained earnings in prior years, valuable rights, marketing costs and investments into the plant are significant goodwill indicators in Slovakia and the Czech Republic [13,14].



There is no single and generally accepted definition of intellectual capital. A systematic approach to measuring and valorizing intellectual capital is becoming increasingly important for companies regardless of their activity, size, years of existence, ownership or geographical location. Intellectual capital is made up of human, structural and capital relationships with clients and other stakeholders [10]. Intellectual capital can be seen as the holistic ability of a company to coordinate, organize and use its own available knowledge in order to create future values [15]. Intellectual capital is the capital of a knowledge-based enterprise [16]. Lentjušenkova and Inga [17] point out that intellectual capital includes assets that include human capital, information and communication technologies, business procedures and intangible assets. The basic concepts of intellectual capital are defined as a sum of the company’s hidden assets that are not shown on its balance sheet [18]. The most commonly used and cited is the division of intellectual capital into human, structural and relational [19,20].



The findings of Bontis [10], Miller et al. [21], Bontis et al. [22], Do Rosário et al. [23], Joia and Malheiros [24], Sharabati et al. [25], Cheng-Ping et al. [26], Dženopoljac et al. [27], Chahal and Bakshi [28], Ramadan et al. [29] and Andreeva and Garanina [30] confirm that intellectual capital significantly determines the performance of companies in different sectors and that there is no single model that can be applied to all of them. In the previous studies conducted in the Republic of Serbia, based on financial parameters, human capital has positively affected ROA, ROE and ATO [31]. Dženopoljac, Janošević and Bontis [27] have concluded that a component of intellectual capital, capital employed efficiency, significantly affects financial performance. Pew Tan, Plowman and Hancock [32] have also proven a positive relationship between intellectual capital and financial performance. Russian managers of small innovative companies believe intellectual capital, especially structural and human capital, determines the business performance [33]. The findings of Cheng-Ping, Wen-Chih and Morrison [26] confirm that intellectual capital significantly affects the business performance of Taiwanese design companies. Chahal and Bakshi [28] point out that human, structural and relational capital positively impact the intellectual capital in Indian commercial banks.



	(a)

	
Human Capital







Human capital is the basis of intellectual capital and it refers to “people’s abilities - professional experience, level of education and skills, managerial training and education methods and learning abilities - knowledge sharing, problem solving ability, management ability, training groups, entrepreneurship, leadership, development and training data” [34]. Bontis [10] views human capital through learning and education, experience and expertise and the innovation and creativity of employees. In order to analyze the relationship between human capital and work performance, Sveiby [19] has determined the basic elements of human capital: labor productivity and efficiency, seniority rate as the level of work experience of employees, level of employee education, investment rate in training and education of employees, average age of employees, knowledge and competencies that employees possess, number of professionals and subcontractors and fluctuation rate. In relation to the efficient use and utilization of human capital, Stewart measures the following indicators: average length of service, average level of education, percentage of employees with a high level of education, employment costs, IT literacy, employee training hours, employee satisfaction, employee turnover, added value per employee, innovation measures and development of new relationships with colleagues [35] (p. 314). Steenkamp and Kashyap [36] point out that human capital is manifested through professional development of employees, employee expertise, employee satisfaction and loyalty, innovation, work experience, level of formal education and number of employees. Each of these components positively affects business performance. Therefore, the first hypothesis is proposed:



Hypotheses 1 (H1): 

There is a statistically significant and positive correlation between the human capital and business performance of ICT companies.





	(b)

	
Structural Capital







Structural capital is created by the transformation of human capital and encompasses various intangible elements [37]. Structural capital is what remains in the organization when employees leave it, i.e., the most important element of intellectual capital, because it serves to convert employee knowledge into value for the organization [38]. Structural capital includes opportunities, routines, methods, procedures and methodologies built into the organization that enable the functioning of human capital. It implies the ability of the organization to adequately respond to changes in the environment [39], meet market needs [40], meet market demands [41] and accelerate the flow of knowledge through the organization [38]. The successful management of the structural capital increases its ability to provide value to customers/consumers through efficient management of resources and improvements in the level of organizational learning, as well as strengthening the reputation, identity and image of the company. Therefore, the second hypothesis is proposed:



Hypotheses 2 (H2): 

There is a statistically significant and positive correlation between structural capital and the business performance of ICT companies.





	(c)

	
Relational Capital







Relational capital is created through various relationships with external stakeholders [42]. Relational capital refers to the ability of an organization to, through the improvement of human and structural capital, achieve positive communication with external stakeholders in order to encourage the potential for creating added value [43]. Customer capital is the knowledge embedded in marketing channels and customer relationships that an organization develops during its business [22]. Relational capital is a business network between relationships with consumers and other external stakeholders, which can be used to: (1) gain new customers and develop relationships based on mutual trust, (2) gain knowledge of new markets and contacts that will enable them to sell products/services on these markets, (3) acquire information and new knowledge and information to be able to follow the new changes in the market, (4) carry out mutual exchange of knowledge and information that enable them to innovate in the industry in which they operate and (5) gain confidence in their own inventiveness through interaction with people who support them and think in a similar way as they do [44] (p. 157). Efficient management of relational capital contributes to differentiation in relation to the competition, higher demand and better business performance. Therefore, the third hypothesis is proposed:



Hypotheses 3 (H3): 

There is a statistically significant and positive correlation between relational capital and the business performance of ICT companies.






3. Materials and Methods


The aim of the research is to investigate the influence of intellectual capital and its components on the business performance of companies in the ICT sector of the Republic of Serbia. The research objective is to determine the key constructs of intellectual capital that affect the business performance and examine the existence of statistically significant relations between intellectual capital constructs in relation to business performance constructs.



Empirical research is based on the work of researchers in this field [10,23,25,26,28,30,45,46]. An online survey was created according to questionnaires on intellectual capital [10,25]. The questionnaire consists of 90 statements about the parameters of intellectual capital (30 statements describing human capital, 30 statements describing structural capital and 30 statements describing relational capital) and 11 statements on the business performance of the company rated by the 5-point Likert scale: 1—I completely disagree to 5—I completely agree. The business performance of the company is analyzed according to eleven statements regarding leadership in the ICT sector, business prospects, the willingness to react quickly to the actions of competitors, the success rate in launching new products, overall business performance and success, employee productivity, process productivity, sales growth, profit growth, the market position of the company and the share of export profits in total company turnover. To confirm validity, the survey was pretested through a pilot survey conducted in July August 2020, where employees of ICT companies in several cities of the Republic of Serbia (Belgrade, Niš, Novi Sad, Zrenjanin, Kragujevac, Kraljevo, Subotica, Užice, etc.) were surveyed. On that occasion, the presidents of certain ICT clusters were consulted in order to improve the validity and accuracy of the existing survey. The research was conducted from July to the end of November 2020. The authors asked for the survey to be completed by the CEO/owner or one of their knowledgeable representatives. The size of the investigated sample was 611 ICT employees.



Descriptive statistics were applied in the research in order to systematize and describe the research sample (mean values, measures of asymmetry and flatness, etc.). The following tests have been applied in the research: Kolmogorov–Smirnov test and Shapiro–Wilk test for normality, Cronbach’s alpha for reliability, exploratory factor analysis (EFA) and partial least squares structural equation modeling (PLS-SEM) [47,48,49]. The EFA function serves to determine latent causality, in contrast to principal component analysis (PCA), which is basically data reduction [50,51,52]. Steger [53] indicates that the outcome of the analysis is mostly influenced by dimensionality, that the extraction method is less significant and that, in practice, the results of PCA and EFA are similar [54]. In the research, the authors applied the EFA, with the method of factorization of the main axes (principal axis factoring—PAF). Since the analysis of the structural model is complex and includes many constructs, indicators and/or model relationships and the path model included one or more formatively measured constructs and the method of partial least squares structural equation modeling (PLS-SEM) has been applied [49,55]. The advantages and importance of applying the PLS-SEM model is the ability to analyze samples with missing data, which do not have normal distribution [49,56,57], data that are burdened by intercorrelation, as well as models with a large number of independent variables and those in which there are several dependent variables [58]. Chronologically, EFA is the first generation of exploratory research, while the partial least squares (PLS) method is the second generation of applied methods [57]. The recommendation [58,59,60,61,62] is that the sample must be at least ten times the number of formative manifest variables or ten times greater than the number of pathways of the structural model that are directed toward the endogenous latent construct. The size of the investigated sample was therefore considered acceptable. The PLS-SEM model was created, which consists of a measured, i.e., external, model, comprising manifest variables, either formative or reflective, and the structural, i.e., internal, model, comprising latent variables. In measurement models in which reflective variables are present, the influence of the latent variable according to the manifest variables is measured. The formative measurement model measures the influence of manifest variables on the latent constructor [49,57,63,64]. Finally, the evaluation of the reflective and formative model, as well as the evaluation of the structural model, is performed according to certain reference values and rules [10,49,56,57,59,65,66,67,68,69,70,71,72,73,74,75]. The data were processed in SPSS (https://www.ibm.com/products/spss-statistics) (accessed on 20 August 2021), version 20 and Smart PLS software v.3.2.Ringle [69].




4. Results


The results of the sample analysis show that the total sample is dominate accessd by SMEs (63.5%), followed by micro (24.5%) and large enterprises (11.9%). The percentage of lower-level managers is the largest (71.7%), with lower participation of middle-level managers (23.1%) and top managers (5.2%). The research sample included companies in the ICT sector located in 23 cities in the territory of the Republic of Serbia. The largest numbers of respondents are from ICT companies based in Belgrade (57.12%), Nis (11.62%) and Novi Sad (8.84%). This is not surprising, considering that the largest number of companies in the ICT sector is concentrated in Belgrade, as well as in larger cities in the Republic of Serbia.



Descriptive statistics presented in Table 1 shows that human capital is rated with a mean value of 3.50 (std. dev. 0.655). The survey item “Innovation and creativity of employees affect the market position of the ICT company” has been rated with the highest mean value of 3.74 (std. dev. 1.167), followed by “Experience and expertise of employees positively affect the market position of the ICT company” (mean 3.70, std. dev. 1.179), and “Learning and education of employees affect the profitability of the ICT company” (mean 3.68, std. dev. 1.234). The lowest rated survey items are “The ICT company launches a number of new products in compared to the competition” (mean 3.28, std. dev. 1.208), “Employees in the ICT company are able to constantly learn from each other” (mean 3.29, std. dev. 1.193) and “Employees they have been working in the ICT company for years (the turnover of employees is very low)” (mean 3.29, std. dev. 1.182).



The mean value of structural capital is 3.42 (std. dev. 0.679). Descriptive statistics of the survey items of the structural capital construct in Table 2 show that the best rated survey items are: “Systems and programs of the company affect the profitability of the ICT company“ (mean 3.64, std. dev. 1.216), “Systems and programs of the company affect the market position of the ICT company” (mean 3.63, std. dev. 1.213) and “The ICT company is considered a leader in research” (mean 3.63, std. dev. 1.591). The lowest rated items are “The ICT company actively encourages and rewards creation in order to maximize profits” (mean 3.19, std. dev. 1.194), “The ICT company monitors its IPR portfolio” (mean 3.20, std. dev. 1.205) and “The ICT company continuously develops work processes” (mean 3.25, std. dev. 1.254).



The results show that the mean value for the relational capital is 3.46 (std. dev. 0.659). As can be seen from Table 3, the best rated items are “Knowledge of the customers affects the market position of the ICT company”, “It is important that the ICT company shares knowledge about customers with its partners”, “The ICT company’s relationship with customers and suppliers affects the market position of the company”, “The survey on the satisfaction of the ICT company’s clients shows that they are loyal and satisfied” and “The ICT company’s strategic alliances affect the company’s market position”, with a mean value of 3.68 (std. dev. 1.175), 3.66 (std. dev. 1.568), 3.65 (std. dev. 1.225), 3.62 (std. dev. 1.591) and 3.60 (std. dev. 1.190), respectively. The lowest rated items are variables “When it comes to new business, the ICT company’s customers in the last few years increasingly choose the company’s products compared to competitors” (mean 3.22, std. dev. 1.191), “The ICT company has different distribution channels” (mean 3.24, std. dev. 1.261), “The ICT company has many different strategic alliances (for research and development, production, marketing, distribution)” (mean 3.26, std. dev. 1.192).



Descriptive statistics of business performance (BP) construct variables are shown in in Table 4. The research results show that BP-1—Leadership in the ICT sector, BP-3—Willingness to react quickly to competitive moves and BP-5—Overall business performance and success are the best rated variables with an average score of 3.69 (std. dev. 1.562), 3.69 (std. dev. 1.257) and 3.59 (std. dev. 1.264), respectively. The lowest rated variables are BP-2—Future outlook 3.13 (std. dev. 1.162) and BP-4—Success rate in launching new products 3.20 (std. dev. 1.158). Descriptive statistics of business performance show that “Leadership in the ICT sector”, “Willingness to react quickly to competitive moves” and “Overall business performance and success” are the best rated items with a mean value of 3.69 (std. dev. 1.562), 3.69 (std. dev. 1.257) and 3.59 (std. dev. 1.264), respectively. The lowest rated variables are “Future outlook” (mean 3.13, std. dev. 1.162) and “Success rate in launching new products” (mean 3.20, std. dev. 1.158).



The normality of the data distribution was tested using the Kolmogorov–Smirnov test and the Shapiro–Wilk test. The obtained values, for all dependent and independent variables, indicate that there is no normal distribution. However, the normality of data distribution is not a mandatory criterion, given that it is a large sample and that PLS-SEM is robust enough and does not require normality of data distribution [59,76]. Cronbach’s alpha was used for reliability testing. The results indicate that the reliability for each construct is acceptable (Cronbach’s alpha is greater than 0.9). EFA, the principal axis factoring method [62], was applied, elaborating the 90 statements on intellectual capital (30 statements describing human capital, 30 statements describing structural capital and 30 statements describing relational capital). The findings show that the Kaiser–Meyer–Olkin sample adequacy measure was satisfactorily high, and the Bartlett sphericity test was significant. Using the Cattell scree criterion, nine factors were retained and the ranking was performed based on a load limit of 0.4. To achieve a simple structure, the factors were rotated in the promax rotation [50,77], and Cronbach’s alpha reliability coefficient >0.7 [49,56,77].



In order to uncover the underlying structure of the 30 variables included in human capital, the first factor accounts for 27.349% of the variance in human capital, the second for 13.039% of the variance and the third for 6.741%, which cumulatively account for 47.129% of the variance. The first factor is classified as competences, training and development of employees (HC-1), the second factor as learning and development, productivity and teamwork (HC-2) and the third as innovation and creativity (HC-3).



In the second group of 30 input variables related to the structural capital construct, the first factor accounts for 27.107% of the variance in the structural capital model, the second for 11.685% of the variance and the third for 4.687%, which cumulatively account for 43.479% of the variance. The first factor is classified as organizational structure, processes and procedures (SC-1), the second factor as patents, licenses and copyrights (SC-2) and the third as leadership and organizational learning (SC-3). In the third group of 30 input variables related to the relational capital construct, the first factor accounts for 27.320% of the variance in the relational capital model, the second for 10.707% of the variance and the third for 5.313%, which cumulatively account for 43.339% of the variance. The first factor is classified as cooperation and customer knowledge (RC-1), the second factor as strategic alliances, customer and supplier loyalty (RC-2) and the third as relations with customers and suppliers (RC-3).



The PLS-SEM research model has the following structure: the first latent construct is human capital (three reflective variables), the second latent construct is structural capital (three reflective variables) and the third latent construct is relational capital and it consists of three reflective variables. The internal model consists of three latent exogenous constructs and one endogenous latent construct. The external model consists of 20 manifest variables and nine reflective variables: HC-1—competences, training and development of employees, HC-2—learning and development, productivity and teamwork, HC-3—innovation and creativity, SC-1—rganizational structure, processes and procedures, SC-2—patents, licenses and copyrights, SC-3—leadership and organizational learning, RC-1—cooperation and customer knowledge, RC-2—strategic alliances, customer and supplier loyalty and RC-3—relations with customers and suppliers and 11 formative variables: BP-1—leadership in the ICT sector, BP-2—prospects for future business, BP-3—willingness to react quickly to actions of competitors, BP-4—success rate in launching new products, BP-5—overall business performance and success, BP-6—employee productivity, BP-7—productivity of processes, BP-8—sales growth, BP-9—profit growth, BP-10—market position of the company and BP-11—share of export revenues in total company revenues.



The first step in evaluating a reflective measurement model is to evaluate the load reliability of the manifest variables. The preferred factor load is above 0.7 because it indicates that the construct describes more than 50% of the latent construct [10,49,77]. In the model obtained, there are no problematic factor loads, i.e., loads less than 0.7 and greater than 0.95, so this criterion is also met [49]. The obtained values of standardized factor loads for reflective measuring variables for which the factor loadings are greater than 0.7 are shown in Table 5 below.



Values of standardized factor loads (outer loads) and reliability indicators have been further analyzed. The values of the Cronbach’s alpha coefficients of the variables of latent constructs are as follows: human capital has a value of 0.794, structural capital has a value of 0.747 and relational capital has a value of 0.790. Finally, the obtained Cronbach’s alpha coefficients of latent constructs indicate a high level of reliability [49,57,61].



The next step in evaluating a reflective measurement model is composite reliability (CR). According to Hair et al. [49], Sarstedt et al. [56], Hair et al. [57], Zlatković [74], Yildiz and Kitapci [77], Wong [78] and Kianto et al. [79], CR values are in the range of 0.855–0.879, which confirms composite reliability and means that the variables adequately represent the latent constructs.



Values for convergent validity (AVE values) are in the range of 0.663–0.709, which satisfies the criterion that AVE > 0.5 [40,47]. The results indicate that convergent validity is satisfied in all latent constructs. Discriminant validity analysis has been performed using Fornell–Larcker criteria and HTMT values. The values obtained confirm the discriminant validity of individual latent constructs.



The formative measurement model consists of formative variables that affect the latent construct of business performance. The assessment of the formative measurement model was performed using the collinearity indicators (VIF). The results of the reliability analysis of the formative latent construct examined by testing the collinearity between the manifest variables of the latent construct using the variance inflation coefficient (VIF) show that the values are in the range of 1.578–2.161, and it has been concluded that the formative measurement variables do not have a collinearity problem.



The results of the statistical significance of the factor weights (outer weights) of formative measurement variables (using the bootstrapping procedure, sig. 0.05) indicate that “Willingness to react quickly to activities of competitors” (BP-3) and “Success rate in launching new products” (BP-4) are not statistically significant. However, according to Wong [78] (p. 28), in a situation where a particular variable proves to be insignificant, external loadings should be verified. Thus, all the variables can be kept and can be interpreted as important.



As part of the analysis of the structural model, the conceptual model was examined and the connection between latent constructs has been analyzed. The results of collinearity between the latent constructs (VIF) range from 1.917–2.702 and the values obtained indicate that there is no collinearity problem in the model. The findings indicate that the strongest connection exists between human capital and business performance (0.427). The correlation between structural capital and BP is the weakest (0.197), while the mean values between relational capital and business performance are 0.295. In the model, the value of the adjusted coefficient of determination (R2 adjusted) indicates the percentage to which the independent (predictor) variables explain the dependent endogenous variable business performance. According to the interpretations [49,57,80,81,82], the obtained value of R2 = 0.650 can be classified into the category of moderate influence, indicating that 65% of the formative dependent latent variable is explained by predictor variables. In the continuation of the evaluation of the internal model, the predictive relevance of the model was calculated using the blindfolding procedure. The value of cross-valid redundancy was calculated using Stone–Geisser Q2 indicators. The results show that the obtained value is higher than zero [82], which proves a satisfactory level of predictive significance of the model. The value of Q2 = 0.251 indicates the medium predictive relevance of the PLS-path model. The coefficient of effect size (f2 effect size) shows that human capital has a medium effect size (f2 = 0.272), while structural and relational capitals have small effect sizes (0.041 and 0.116, respectively) [83]. Total effects are shown in Table 6.



The first hypothesis, that there is a statistically significant and positive correlation between human capital and the business performance of the company, is confirmed by the empirical relationship (β = 0.427; t = 7.740) which is statistically significant at the level of p < 0.05. The population falls within a confidence interval from 0.313 to 0.545 with a 97.5% probability. The second hypothesis, that there is a statistically significant and positive correlation between structural capital and business performance, is also confirmed. The empirical relationship is statistically significant and stable (β = 0.197; t = 4.199). The population is within the range of 0.107 to 0.291 with a 97.5% probability. The third hypothesis, that there is a statistically significant and positive correlation between relational capital and business performance, has also been confirmed due to a stable empirical relationship (β = 0.295; t = 4.328) and statistical significance at the level of 97.55% confidence and is in the interval from 0.151 to 0.428. The structural measurement model, the presentation of test results of hypotheses using PLS-SEM technique, is shown in Figure 1.




5. Discussion


In order to draw valid conclusions, it is necessary to make comparisons with the results of previously conducted research by different authors in different countries and business sectors. The mean values obtained for the latent constructs of the intellectual capital of enterprises in the information and communication sector of the Republic of Serbia are as follows: human capital (3.50), structural capital (3.42) and relational capital (3.46). Human capital in the Republic of Serbia has been rated with a higher mean value in contrast to the studies conducted in Sweden [84], Malaysia [85], Iran [86] and Jordan [25]. However, the mean values obtained in the study for the ICT sector of Serbia are very similar to the mean values for the pharmaceutical industry of Jordan [25], which indicates that these sectors possess a high share of knowledge-based companies with good business performance. In both countries, these are knowledge- and capital-intensive sectors. The mean value of the latent construct human capital in the current study in the Republic of Serbia is higher than the value obtained in the studies conducted in Sweden [84], Iran [86], Malaysia [85] and Jordan [25]. The mean value of the latent construct structural capital in this study is higher than the values obtained in the studies in Sweden [84], Iran [86], Canada [21], Jordan [25] and Malaysia [87]. This shows that the organizational processes, structure, culture, patents and licenses recognized in ICT companies of the Republic of Serbia represent an important element of their intellectual capital [88]. The mean value of the latent relational capital construct obtained in this study is higher than the obtained values of the research conducted in Malaysia [87] and slightly higher than the value of the study conducted in Jordan [25]. Based on a comparative analysis of the Republic of Serbia and other countries, we can conclude that this component of intellectual capital is not given enough importance. The calculated mean value of business performance (3.45) in this empirical study shows that it is higher than the values obtained in the studies conducted in Iran [86], Malaysia [85] and Canada [21]. An analysis of the obtained R2 values shows that the Republic of Serbia has the highest value [10,22,25,89,90].



All three hypotheses were confirmed in this study, which is in line with the findings of Bontis, Chua Chong Keow and Richardson that have shown that human capital significantly affects business performance and relational capital has a significant impact on structural capital, while structural capital has a positive effect on business performance, regardless of industry [22]. Hassan [91] emphasizes that training and personal development are some of the basic tools and parameters that achieve and measure the increase in business performance. In ICT companies, training and development are seen as the main drivers of business performance [92]. Employee training and development are aimed at removing obstacles in solving tasks, as well as the application of new technologies. Given the dynamics in the software industry, employee training and development are “crucial for achieving appropriate performance and performing tasks in accordance with the set requirements” [93]. Training and development affect expertise and know-how. In the ICT sector, employees’ expertise and specific knowledge contribute to the firm’s competitive advantage [94,95]. Employee loyalty is reflected in the commitment of employees to the success of the organization. Bontis and Fitz-enz [96] point out that employee commitment has a positive effect on a company’s business performance. It is closely related to employee satisfaction. In companies in the ICT sector whose growth and development depend on the loyalty of their employees, bearing in mind that they employ narrowly specialized workers, more and more attention is paid to this factor. The findings are also in line with those of Seleim, Ashour and Bontis [45] confirming the significant relationship between human capital and business performance in Egyptian software companies. The findings confirm those of Wang and Chang [90] showing that the components of intellectual capital directly affect business performance in the ICT industry in Taiwan.




6. Conclusions


Research on intellectual capital and its components can be used to create a basic model of intellectual capital management in order to improve the business performance of the company. Every company is different and should grow and develop according to its own sector. Continuous development of knowledge, creativity and innovation is a starting point for the growth and success of these companies and an important means of achieving competitiveness, which is especially evident in the context of global and international business. Most companies in the ICT sector are micro and small enterprises. Their consolidation would improve the efficiency and profitability of business through economies of scale and the knowledge economy, which would improve the competitiveness of the domestic ICT sector in the international context. As with most domestic companies, the biggest constraint on future growth and development for ICT companies is limited sources of finance. The majority of ICT companies, especially those engaged mainly in software development, are characterized by low assets and high costs of human resources due to their specialized operations, which require a highly educated, professional and trained staff profile. Investing in human resources in the ICT sector should be a strategic commitment that leads to stable business and growth in profitability. The management of all three components of intellectual capital in order to increase business performance is crucial for ICT managers. It is up to the managers of ICT companies to constantly invest in the training and development of their employees. Only in that way can employees be more efficient in performing their tasks, more creative and innovative and ready to apply newly acquired knowledge and technologies in everyday business in order to ensure the achievement of set organizational goals. Furthermore, it is necessary that each company should have its own database in which they can accumulate, access and monitor all the necessary information in relation to market trends and competition. It is necessary to identify appropriate motivation and reward approaches for each employee, while respecting his/her specific traits, knowledge, skills, competencies and talents. In the ICT sector, employee expertise and the possession of specific knowledge can strongly contribute to a firm’s competitive advantage. ICT company management should regularly monitor all three components of intellectual capital when preparing their strategic organizational reports.



This research showed that companies in the ICT sector adequately manage intellectual capital because all the values of the intellectual capital constructs are in the rank of values reported in the findings of more developed countries, which was not expected considering the overall level of economic development. This has a significant impact on the business performance proving that the ICT sector can be competitive on the regional, European and global markets. The demand for experienced Serbian ICT staff is very high and there is a high outflow of human resources. In this way, the external brain drain of ICT experts and loss of qualified staff to MNC subsidiaries that are paying higher incomes can be prevented. The ICT sector is a dynamic sector and the skills of highly qualified staff with innovative potential should be enhanced. The development plans should include enhancing ICT’s strategic position through developing intellectual capital across the whole territory of the Republic of Serbia, not only in Belgrade. Other industry sectors can use these results and their managers can better understand the importance of nurturing components of intellectual capital by implementing development measures to create a model that will be functionally acceptable, taking into account the specifics of their sectors.



The limitations of the study include a relatively small number of companies from the ICT sector in Serbia, therefore they are hard to generalize, and further work needs to be performed to test the generalization of these results to other sectors. The subjectivity of the respondents cannot be neglected when surveying, especially in the segment of assessing the business performance of companies in which they are employed. The perceptions of the surveyed employees, particularly lower managers who were willing to take part in the study, can deviate from the perceptions of top managers. Future research should focus on more companies and extend the scope to other industry sectors, preferably surveying higher hierarchical levels. The findings may be of interest to other senior managers from other sectors in order to deepen their understanding on intellectual capital and monitor the transfer of individual knowledge into the organizational structure. Intellectual capital should be fostered and nurtured as a value-added service, in order to ensure better performance and competitive advantage of the organization in the market. In addition, since the simplistic model considers the impact of latent intellectual capital constructs on business performance, it is recommended that future research employ a more complex diamond model, which also analyzes the interrelationships of latent constructs, and gives managers a broader picture of the interdependencies between the parameters of intellectual capital.
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Figure 1. Structural measurement model—presentation of test results of hypotheses using PLS-SEM technique. 
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Table 1. Descriptive statistics of human capital variables (HC).
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	Human Capital
	Mean

(Std. Dev.)
	Variance
	Skewness

(Std. Error of

Skewness = 0.099)
	Kurtosis

(Std. Error of Kurtosis = 0.197)





	Competences of employees in the ICT company are in accordance with the requirements and responsibilities of the workplace (HC-1)
	3.60

(1.590)
	2.529
	−0.672
	−1.208



	The ICT company has the best results when its employees cooperate with each other in performing team tasks (HC-2)
	3.35

(1.166)
	1.360
	−0.202
	−0.992



	Every year, the ICT company’s employees have continuous training programs (HC-3)
	3.55

(1.286)
	1.654
	−0.469
	−1.047



	Employees of the ICT company are able to constantly learn from each other (HC-4)
	3.29

(1.193)
	1.423
	−0.219
	−1.084



	The education of employees in the ICT company is in line with the average education of employees in this sector (HC-5)
	3.45

(1.236)
	1.527
	−0.440
	−0.934



	The ICT company encourages the upgrade and development of knowledge and skills of employees (HC-6)
	3.42

(1.215)
	1.476
	−0.270
	−1.078



	The market position of the ICT company has been continuously improving in the last few years (HC-7)
	3.56

(1.253)
	1.571
	−0.463
	−0.958



	Employee learning and education have a positive impact on ICT company productivity (HC-8)
	3.53

(1.261)
	1.591
	−0.383
	−1.119



	Learning and education of employees positively affect the profitability of the ICT company (HC-9)
	3.68

(1.234)
	1.523
	−0.609
	−0.823



	Learning and education of employees positively affect the market position of the ICT company (HC-10)
	3.65

(1.253)
	1.569
	−0.536
	−0.958



	The ICT company’s employees are experts in their field (HC-11)
	3.66

(1.541)
	2.375
	−0.726
	−1.074



	Employees in the ICT company, when performing work tasks, give their maximum (HC-12)
	3.30

(1.157)
	1.338
	−0.092
	−1.037



	The employees of the ICT company give their maximum and that is the comparative advantage of this company (HC-13)
	3.60

(1.300)
	1.690
	−0.557
	−0.940



	Employees of the ICT company have been working in it for years (outflow of employees is very low) (HC-14)
	3.29

(1.182)
	1.398
	−0.151
	−0.998



	The ICT company is proud of its efficiency (HC-15)
	3.58

(1.242)
	1.542
	−0.563
	−0.772



	The employees are extremely professional (HC-16)
	3.36

(1.239)
	1.535
	−0.230
	−1.086



	The ICT company has the lowest transaction costs of anyone in the industry (HC-17)
	3.48

(1.251)
	1.565
	−0.353
	−1.040



	Experience and expertise of employees positively affect the productivity of the ICT company (HC-18)
	3.44

(1.233)
	1.519
	−0.412
	−0.928



	Experience and expertise of employees positively affect the profitability of the ICT company (HC-19)
	3.50

(1.269)
	1.611
	−0.425
	−1.025



	Experience and expertise of employees positively affect the market position of the ICT company (HC-20)
	3.70

(1.179)
	1.389
	−0.561
	−0.782



	Employees in the ICT company are creative (compared to other companies in the industry) (HC-21)
	3.66

(1.557)
	2.425
	−0.716
	−1.112



	Employees of the ICT company are ready to express their opinion in group discussions (HC-22)
	3.31

(1.192)
	1.421
	−0.234
	−0.912



	Employees in the ICT company are developing new ideas (HC-23)
	3.56

(1.332)
	1.774
	−0.507
	−1.053



	The ICT company launches a larger number of new products compared to the competition (HC-24)
	3.28

(1.208)
	1.458
	−0.206
	−0.985



	When performing work tasks, employees in the ICT company are continuously encouraged to apply new knowledge and ideas, as well as to share their knowledge with colleagues (HC-25)
	3.40

(1.284)
	1.650
	−0.424
	−0.997



	Employees in the ICT company are satisfied with the innovation policies and programs of their ICT company (HC-26)
	3.38

(1.165)
	1.358
	−0.174
	−1.037



	The employees of the ICT company are highly motivated and want to share new great ideas within this company (HC-27)
	3.51

(1.229)
	1.509
	−0.473
	−0.863



	Innovation and creativity of employees affect the productivity of the ICT company (HC-28)
	3.51

(1.170)
	1.368
	−0.364
	−0.932



	Innovation and creativity of employees affect the profitability of the ICT company (HC-29)
	3.65

(1.241)
	1.540
	−0.641
	−0.700



	Innovation and creativity of employees positively affect the market position of the ICT company (HC-30)
	3.74

(1.167)
	1.362
	−0.624
	−0.661



	Human capital (HC)
	3.50

(0.655)
	1.60
	−0.064
	−0.227







Source: Authors’ calculation.
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Table 2. Descriptive statistics of structural capital variables (SC).
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	Structural Capital
	Mean

(Std. Dev.)
	Variance
	Skewness

(Std. Error of

Skewness = 0.099)
	Kurtosis

(Std. Error of Kurtosis = 0.197)





	The ICT company has training programs in order to train internal resources in the form of potential successors for holders of senior and major positions (SC-1)
	3.58

(1.594)
	2.539
	−0.593
	−1.302



	The culture and atmosphere of the ICT company is stimulating and pleasant (SC-2)
	3.35

(1.198)
	1.436
	−0.248
	−0.925



	Employee recruitment programs are aimed at hiring the best available candidates (SC-3)
	3.50

(1.316)
	1.732
	−0.485
	−1.013



	The ICT company has a well-developed performance reward system (SC-4)
	3.33

(1.179)
	1.389
	−0.229
	−0.930



	The ICT company continuously supports its employees in improving their skills and education whenever necessary (SC-5)
	3.45

(1.237)
	1.530
	−0.413
	−0.950



	Employees have influence over ICT company decisions (SC-6)
	3.36

(1.222)
	1.493
	−0.319
	−0.928



	This ICT company is not a “bureaucratic nightmare” (SC-7)
	3.49

(1.258)
	1.581
	−0.362
	−1.101



	ICT company systems and programs affect its productivity (SC-8)
	3.47

(1.207)
	1.456
	−0.401
	−0.880



	ICT company systems and programs affect its profitability (SC-9)
	3.64

(1.216)
	1.478
	−0.575
	−0.764



	ICT company systems and programs affect the market position (SC-10)
	3.63

(1.213)
	1.470
	−0.461
	−0.936



	The ICT company is considered a leader in the field of research (SC-11)
	3.63

(1.591)
	2.530
	−0.620
	−1.289



	The ICT company is continuously developing work processes (SC-12)
	3.25

(1.254)
	1.572
	−0.196
	−1.073



	The ICT company is continuously developing and reorganizing based on the results of research and development (SC-13)
	3.48

(1.305)
	1.703
	−0.372
	−1.171



	The ICT company monitors and adopts the latest scientific and technical achievements around the world (SC-14)
	3.31

(1.188)
	1.412
	−0.235
	−0.931



	ICT company systems and procedures support innovation (SC-15)
	3.46

(1.242)
	1.544
	−0.421
	−0.980



	The ICT company determines an appropriate and adequate budget for research and development activities (SC-16)
	3.34

(1.228)
	1.508
	−0.294
	−0.991



	The ICT company’s top management is supported and relies heavily on the research and development department (SC-17)
	3.43

(1.256)
	1.577
	−0.324
	−1.087



	ICT company research and development affects the productivity (SC-18)
	3.39

(1.228)
	1.508
	−0.290
	−1.025



	ICT company research and development affects the profitability (SC-19)
	3.47

(1.277)
	1.630
	−0.390
	−1.047



	ICT company research and development affects the market position (SC-20)
	3.55

(1.253)
	1.570
	−0.415
	−1.049



	The ICT company has clear strategies and procedures for intellectual property management (SC-21)
	3.56

(1.614)
	2.604
	−0.589
	−1.335



	The ICT company monitors its IPR portfolio (SC-22)
	3.20

(1.205)
	1.453
	−0.228
	−0.933



	The ICT company implements the IPR licensing strategy (SC-23)
	3.45

(1.319)
	1.740
	−0.398
	−1.099



	The ICT company actively encourages and rewards creation in order to maximize IPR revenues (SC-24)
	3.19

(1.194)
	1.426
	−0.096
	−1.009



	IPR is a key intellectual asset for top management. which is considered to create value for the ICT company (SC-25)
	3.39

(1.246)
	1.553
	−0.317
	−1.050



	The ICT company makes maximum use of IPR (SC-26)
	3.29

(1.214)
	1.474
	−0.218
	−1.028



	The ICT company has a high number of IPRs per year compared to competitors (SC-27)
	3.37

(1.226)
	1.502
	−0.241
	−1.052



	IPR affects the productivity of the ICT company (SC-28)
	3.31

(1.225)
	1.501
	−0.214
	−1.021



	IPR affects the profitability of the ICT company (SC-29)
	3.40

(1.248)
	1.558
	−0.299
	−1.053



	IPR affects the market position of the ICT company (SC-30)
	3.42

(1.263)
	1.595
	−0.307
	−1.066



	Structural capital (SC)
	3.42

(0.679)
	1.64
	−0.097
	−0.111







Source: Authors’ calculation.
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Table 3. Descriptive statistics of relational capital variables (RC).
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	Relational Capital
	Mean

(Std. Dev.)
	Variance
	Skewness

(Std. Error of

Skewness = 0.099)
	Kurtosis

(Std. Error of Kurtosis = 0.197)





	The ICT company is currently working on joint projects with many other companies (RC-1)
	3.58

(1.609)
	2.589
	−0.604
	−1.319



	The ICT company has different distribution channels (RC-2)
	3.24

1.261)
	1.590
	−0.175
	−1.107



	High level of business activities of the ICT company is performed through established strategic alliances (RC-13)
	3.52

(1.279)
	1.637
	−0.437
	−1.069



	The ICT company has many different strategic alliances (for research and development, production, marketing, distribution, etc.) (RC-4)
	3.26

(1.192)
	1.420
	−0.194
	−0.975



	When making decisions within the ICT company, people outside the company are consulted (RC-5)
	3.33

(1.282)
	1.644
	−0.281
	−1.142



	The ICT company is able to learn and create added value through its partners (RC-6)
	3.41

(1.216)
	1.479
	−0.358
	−0.949



	The ICT company is proud to be oriented towards strategic partnership (RC-7)
	3.35

(1.248)
	1.557
	−0.302
	−1.045



	Strategic alliances of companies affect the productivity of companies (RC-8)
	3.52

(1.188)
	1.411
	−0.402
	−0.892



	Strategic alliances of companies affect the profitability of companies (RC-9)
	3.49

(1.218)
	1.483
	−0.343
	−1.074



	Strategic alliances of companies affect the market position of companies (RC-10)
	3.60

(1.190)
	1.417
	−0.479
	−0.826



	The survey on the satisfaction of the ICT company’s clients shows that they are loyal and satisfied (RC-11)
	3.62

(1.591)
	2.532
	−0.648
	−1.235



	When it comes to new business, the ICT company’s customers in the last few years are increasingly choosing the company’s products over competitors (RC-12)
	3.22

(1.191)
	1.417
	−0.114
	−0.996



	The ICT company is constantly striving to meet the wishes and needs of its customers with the desire that the customers are always satisfied (RC-13)
	3.54

(1.282)
	1.642
	−0.427
	−1.069



	The ICT company invests a lot of time in selecting its suppliers (RC-14)
	3.36

(1.176)
	1.383
	−0.281
	−0.923



	The ICT company maintains a long-term relationship with suppliers (RC-15)
	3.38

(1.281)
	1.640
	−0.288
	−1.121



	The ICT company has greatly reduced the time required to solve customer problems (RC-16)
	3.35 (1.200)
	1.440
	−0.236
	−1.038



	The ICT company is certain that its customers will continue to do business with it (RC-17)
	3.47

(1.244)
	1.548
	−0.382
	−0.998



	The ICT company’s relationship with the buyer and supplier affects the company’s productivity (RC-18)
	3.54

(1.208)
	1.459
	−0.396
	−0.982



	The ICT company’s relationship with the buyer and supplier affects the company’s profitability (RC-19)
	3.59

(1.232)
	1.518
	−0.481
	−0.951



	The ICT company’s relationship with the buyer and supplier affects the market position of the company (RC-20)
	3.65

(1.225)
	1.501
	−0.566
	−0.774



	It is important for an ICT company to share customer knowledge with its partners (RC-21)
	3.66

(1.568)
	2.460
	−0.694
	−1.157



	The ICT company receives much feedback from customers (RC-22)
	3.30

(1.205)
	1.451
	−0.212
	−0.988



	Knowledge of customers is widespread throughout the ICT company (RC-23)
	3.50

(1.285)
	1.650
	−0.440
	−1.061



	Customer data are constantly updated (RC-24)
	3.35

(1.171)
	1.372
	−0.274
	−0.951



	The ICT company has relatively complete data on customers (RC-25)
	3.51

(1.305)
	1.703
	−0.431
	−1.073



	The ICT company is in constant contact with customers to identify their wishes (RC-26)
	3.28

(1.242)
	1.542
	−0.177
	−1.088



	The ICT company has a useful and up-to-date information system in use (RC-27)
	3.56

(1.234)
	1.522
	−0.510
	−0.881



	Knowledge of customers affects the productivity of the ICT company (RC-28)
	3.47

(1.194)
	1.427
	−0.435
	−0.869



	Knowledge of customers affects the profitability of the ICT company (RC-29)
	3.55

(1.217)
	1.481
	−0.441
	−0.944



	Knowledge of customers affects the market position of the ICT company (RC-30)
	3.68

(1.175)
	1.380
	−0.500
	−0.840



	Relational capital (RC)
	3.46

(0.659)
	1.61
	−0.035
	0.211







Source: Authors’ calculation.
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Table 4. Descriptive statistics of business performance variables (BP).
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	Business Performance
	Mean

(Std. Dev.)
	Variance
	Skewness

(Std. Error of

Skewness = 0.099)
	Kurtosis

(Std. Error of Kurtosis = 0.197)





	Leadership in the ICT sector (BP-1)
	3.69

(1.562)
	2.440
	−0.720
	−1.103



	Business prospects (BP-2)
	3.13

(1.162)
	1.349
	0.089
	−0.916



	Willingness to react quickly to the actions of competitors (BP-3)
	3.69

(1.257)
	1.581
	−0.602
	−0.841



	Success rate in launching new products (BP-4)
	3.20

(1.158)
	1.340
	−0.083
	−0.892



	Overall business performance and success (BP-5)
	3.59

(1.264)
	1.597
	−0.513
	−0.896



	Employee productivity (BP-6)
	3.31

(1.228)
	1.509
	−0.239
	−0.957



	Process productivity (BP-7)
	3.53

(1.244)
	1.548
	−0.477
	−0.869



	Sales growth (BP-8)
	3.40

(1.203)
	1.447
	−0.269
	−0.937



	Profit growth (BP-9)
	3.44

(1.201)
	1.443
	−0.319
	−0.929



	Market position of the ICT company (BP-10)
	3.49

(1.218)
	1.483
	−0.290
	−1.007



	Share of export profits in the ICT company turnover (BP-11)
	3.45

(1.249)
	1.560
	−0.331
	−0.937



	Business performance (BP)
	3.45

(0.791)
	1.57
	−0.244
	−0.248







Source: Authors’ calculation.
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Table 5. Values of standardized factor loadings and results of analysis of reflective measurement model.
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Variable

	
Factor Loadings (Path Coefficients)






	
Human Capital

	
Competences, training and development of employees (HC-1)

	
0.808




	
Learning and development, productivity and teamwork (HC-2)

	
0.861




	
Innovation and creativity (HC-3)

	
0.856




	
Structural Capital

	
Organizational structure, processes and procedures (SC-1)

	
0.756




	
Patents, licenses and copyrights (SC-2)

	
0.816




	
Leadership and organizational learning (SC-3)

	
0.866




	
Relational Capital

	
Cooperation and customer knowledge (RC-1)

	
0.708




	
Strategic alliances, customer and supplier loyalty (RC-2)

	
0.899




	
Relations with customers and suppliers (RC-3)

	
0.895








Source: Authors’ calculation.
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Table 6. Total effects.






Table 6. Total effects.





	Relationship
	Total Effects
	Hypothesis Confirmation





	Human capital → Business performance
	0.427 ***
	+



	Structural capital → Business performance
	0.197 ***
	+



	Relational capital → Business performance
	0.295 ***
	+







*** p < 0.000. Source: Authors’ calculation.
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