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Abstract: The purpose of this study is to investigate the impact of intellectual 
capital on the financial performance of Jordanian commercial banks and the 
mediating role of competitive advantage. The value-added intellectual 
coefficient (VAIC™) model was used to measure intellectual capital; asset 
utilisation ratio to measure competitive advantage; and return on assets to 
measure commercial banks’ performance. This empirical research was 
conducted using panel data from the financial reports of 13 Jordanian 
commercial banks listed on the Amman Stock Exchange for the period  
2009–2018. Data analysis was achieved using STATA 15. The findings 
indicate that intellectual capital and competitive advantage positively impact 
the financial performance of commercial banks. Also, competitive advantage 
mediates the relationship between intellectual capital and financial 
performance. In this context, intellectual capital plays a significant role in 
creating value for a firm’s stakeholders and developing a competitive 
advantage that enables the firm to face the increasing competition, especially in 
the banking sector. 
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1 Introduction 

With the rapid technological progress in the current era, especially information and 
communication technology, economic liberalisation, privatisation, and globalisation, 
banks are now facing intense competition, whether in the local or global market. To face 
this intense competition and continue to achieve growth and prosperity and achieve 
superiority in financial performance over competitors, it first needs to achieve a 
sustainable competitive advantage (CA) that enables it to outperform competitors. To 
establish a CA over competitors and create value for the organisation, corporations in the 
past had to acquire various tangible assets, including machinery, equipment, buildings, 
inventory, cash, vehicles, and investments, regardless of the monetary value of the 
company’s intangible assets. 

However, these tangible assets have become unable to achieve a sustainable CA for 
the company because they are easily obtained or imitated by competitors. This situation 
has forced companies to consider the intangible strategic assets that their competitors 
cannot imitate or quickly acquire, such as knowledge, experience, technology, and 
relationships, which constitute the so-called intellectual capital (Mondal and Ghosh, 
2012). Knowledge, information, experience, research and development, relationships, and 
attitude towards stakeholders, which is called intellectual capital, play a dominant role in 
achieving a company’s CA (Weqar and Haque, 2020). Banks are service companies 
operating in a knowledge-based economy where there is a great deal of similarity in the 
services provided, distribution channels, and interest rate profits, which has drawn banks’ 
attention to intangible resources that make up intellectual capital, such as knowledge, 
employee skills, service quality, social relations, and image, as well as innovations 
(Anielak-Sobczak, 2022). 

Because of the changing conditions related to the banking services market in the 21st 
century, we need to reconsider the activities that build the competitiveness of banks, 
especially considering the development of the concept of intellectual capital (Ozkan  
et al., 2017). Galbraith (1969) is considered the first to introduce the concept of 
intellectual capital and define it as ‘the intangible asset of a firm’. Since then, this 
concept has been given more attention by researchers and practitioners due to the vital 
role that intellectual capital plays in real life (Lin et al., 2015). Intellectual capital has 
been viewed as ‘hidden’ or ‘invisible’ capital, since accounting, with its legal and 
financial basis principles and practices, does not take it into account or reflect it in the 
financial statements (Inkinen, 2015). Today, banks use intellectual capital as much as 
they use financial capital (Klimontowicz, 2019). Companies are increasingly interested in 
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intellectual capital, which comprises human, structural, and relational capital, as opposed 
to traditional tangible assets (Bontis et al., 2000). 

When the company owns a set of intangible strategic assets that are scarce and 
difficult to imitate and obtain easily by competitors or find a substitute for them (Barney, 
1996; Stiles and Kulvisaechana, 2004), such as human capital (skills, knowledge, basic 
competencies, and experience of each employee) (Anuonye, 2015; Secundo et al., 2015), 
relational capital (relationships with suppliers, competitors, customers, employees, and 
other stakeholders) (Kanchana and Mohan, 2017; Chu et al., 2011; Secundo et al., 2015), 
and structural capital (organisational structure and systems for managing employees, 
assets, financial resources, products, services, customers, and suppliers) (Secundo et al., 
2015), this will enhance the company’s ability to achieve superiority over competitors 
(CA) and financial performance above the industry average (Porter, 1985). 

The concept of intellectual capital is considered one of the factors that precede the 
achievement of a sustainable CA, which in turn leads to improving the level of the 
financial performance of these organisations (Hsu and Fang, 2009). This is consistent 
with the resource-based view (Barney, 1996), which claims that organisations’ resources, 
especially intangible resources, are likely to contribute to achieving greater organisational 
performance and maintaining that performance (Eisenhardt and Schoonhoven, 1996). 
Therefore, resources of an intangible nature, reflected in intellectual capital, are one of 
the main sources of creating a sustainable CA for a company and generating value and 
future performance for organisations (Lev, 2001; Rochmadhona et al., 2018; Li et al., 
2016). The strategy of excellence adopted by the company can only be achieved through 
intellectual capital represented by creativity and creative ideas, thus providing new 
products and services that will positively affect the financial performance of the 
organisation and strengthen its competitive position in the local and global markets 
(Rochmadhona et al., 2018). As a result, the study’s objective is to determine the 
relationship between intellectual capital and financial performance, as well as the role of 
CA as a mediator variable. 

2 Problem statement 

Ting et al. (2020) indicate that the nature of the relationship between intellectual capital 
and the financial performance of the company is still unclear, as studies have revealed 
conflicting results about whether the relationship is significant or not. For example, some 
scholars indicated the existence of a relationship (Chen et al., 2005; Tan et al., 2008; 
Clarke et al., 2011), while others indicated no relationship (Firer and Williams, 2003; Ho 
and Williams, 2003; Chan, 2009). On the other hand, previous studies have shown 
inconsistencies in the mediating role of CA in the relationship between intellectual capital 
and financial performance. Some scholars indicated the importance of CA as a mediating 
variable (Aslam et al., 2013; Ibarra-Cisneros et al., 2020; Kamukama et al., 2011; 
Mulyasari and Murwaningsari, 2019; Pratama and Achmad, 2015; Rochmadhona et al., 
2018), while others indicated that this variable does not mediate the relationship between 
intellectual capital and financial performance (Lubis and Muchtar, 2019; Suripto, 2019; 
Nugroho, 2019). 

The current study will contribute to clarifying the debate related to the nature of the 
relationship between intellectual capital and financial performance and the mediating role 
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of CA in this relationship. In other words, this study will attempt to answer the following 
questions: 

1 What is the impact of intellectual capital on the financial performance of Jordanian 
commercial banks? 

2 What is the impact of intellectual capital on the CA of Jordanian commercial banks? 

3 What is the mediating impact of CA on the relationship between intellectual capital 
and financial performance of Jordanian commercial banks? 

3 Literature review 

Literature indicates several definitions of intellectual capital. For example, it is an 
intangible asset that creates value for the company and is generated through innovation, 
organisational practices, human resources, or a combination of these sources, which can 
be incorporated into physical and financial assets (Lev, 2001), the company’s ability to 
create, implement, and measure its intangible resources to create value, which enhances 
the growth of the company’s practices and performance (Dean and Kretschmer, 2007), 
the sum of the knowledge of its members (Roos et al., 2001), and the intellectual 
property, knowledge, experience, ownership, and information that can be used to create 
value (Dumay, 2016). 

Most researchers agree that intellectual capital is a multidimensional concept, used to 
describe intangible assets and includes human capital, relational capital, and structural 
capital (Tovstiga and Tulugurova, 2009; Bontis, 2002; Stewart, 2001; Bontis et al., 2000). 
Human capital refers to the intangible resources that come from the people involved with 
the company, as well as their professional experience, abilities, skills, talents, motivation, 
creativity, knowledge, intelligence, commitment, and ability to solve problems (Anuonye, 
2015; Secundo et al., 2015). Structural capital relates to the company’s technological 
capital and infrastructure, which is its property and provides value, such as organisational 
technology (procedures, systems, and databases), clear knowledge, intellectual property, 
ability to innovate, culture, organisational policies, structure, formal and informal 
planning and control systems, trademarks, patents, etc. (Kanchana and Mohan, 2017; Chu 
et al., 2011; Secundo et al., 2015). Relational capital includes relationships with the 
environment, especially with the economic agents that participate in the different phases 
of the product value chain (suppliers, competitors, and customers). Therefore, this capital 
represents the added value created by the company as an agent in a continually changing 
environment (Secundo et al., 2015). 

All the above definitions indicate that intellectual capital enhances a firm’s CA. ‘CA’ 
is the ability of an organisation to continuously earn returns on investment above the 
industry average (Porter, 1985). Stiles and Kulvisaechana (2004) argued that a company 
is said to have a CA when it has valuable organisational resources that are rare, very 
difficult to imitate, and cannot be replaced significantly. A company that has a unique 
value can drive the market as it is easy for the customer to identify. The CA in this study 
will be expressed through the asset utilisation rate, which evaluates the company’s 
effectiveness in using its assets to compete and generate profit (Gani and Jermias, 2006; 
Hapsari, 2018). According to resource-based theory (Barney, 1996), if the company has a 
CA, it can achieve superior performance. Financial performance is one of the measures 
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used to measure the quality of a company. Measurement of company performance is 
needed to determine whether the company’s performance is good or bad. Financial 
performance, measured by return on assets (ROA), is an indicator of how profitable the 
company is relative to its total assets. ROA gives shareholders or analysts an idea of how 
efficiently the company’s management is using its assets to generate profits (Hapsari, 
2018). 

4 Hypotheses development 

According to resource-based theory (Barney, 1996), CA will be created if the company is 
able to process its resources efficiently and effectively. The superior resources contained 
in the company’s intellectual assets (intellectual capital) will produce a CA for the 
company. According to Wang and Chang (2005), intellectual capital is the most 
important indicator of a firm’s future value and competitiveness today and in the future. 
Intellectual capital has been increasingly recognised as an important strategic asset for 
achieving sustainable CA for organisations (Chen et al., 2005). Intellectual capital meets 
the criteria as a unique resource to create a CA for companies to obtain the added value 
of the company (Montequín et al., 2006). Managing intellectual capital that produces 
added value will increase the CA of the company. This indicates that the greater the value 
of intellectual capital, the greater the CA of the firm. This statement is consistent with 
several previous studies (Kamukama et al., 2011; Olarewaju and Msomi, 2021; Zakery 
and Saremi, 2021; Igielski, 2018; Isada and Isada, 2019; Yaseen et al., 2016), which 
demonstrates that intellectual capital has a positive impact on a company’s CA and is also 
supported by the research of Wu and Sivalogathasan (2013), which states that intellectual 
capital has a positive impact on a company’s competitiveness. Based on the above, the 
following hypothesis can be proposed: 

H1 Intellectual capital has a positive impact on the CA of commercial banks. 

Intellectual capital enables the firm to be able to process and maximise the use of its 
resources efficiently and effectively, which can increase the profits of the firm so that it 
can better use its intellectual capital and increase its level of profitability and investor 
confidence. This will encourage firms to continue developing resources in an integrated 
periodic form to be able to outpace the market competition and thus increase the 
organisation’s performance (Handayani and Karnawati, 2019; Wah et al., 2011; Mehri  
et al., 2013). Several previous studies (Sardo and Serrasqueiro, 2018; Xu and Wang, 
2018; Vidyarthi, 2019; Khalique et al., 2020; Xu and Li, 2019; Xu et al., 2020; Weqar  
et al., 2021) supported the notion that intellectual capital has a positive impact on a 
company’s performance. Based on the above, the following hypothesis can be proposed: 

H2 Intellectual capital has a positive impact on the financial performance of commercial 
banks. 

CA enhances superior performance, determines profitability, and affects financial 
performance (Cao et al., 2014; Rochdi et al., 2017; Sar, 2017). Based on the  
resource-based theory, the superior performance of a firm depends on the existence of 
CA based on value, scarcity, unavailability of substitutes, or imitability (Wijayanto et al., 
2019). Several previous studies (Potjanajaruwit, 2018; Nguyen et al., 2021; Nguyen and 
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Khoa, 2020; An and Kim, 2019; Mulyasari and Murwaningsari, 2019) demonstrated the 
positive relationship between CA and performance. Based on the above, the following 
hypothesis can be proposed: 

H3 CA has a positive impact on the financial performance of commercial banks. 

Resource-based theory indicates that companies can achieve a CA if they manage their 
resources well, especially the intangible resources represented by intellectual capital 
(Barney, 1996). These resources will greatly influence the future performance of these 
companies. A company that possesses intellectual capital and can manage it well will be 
able to gain a CA, which will lead to outstanding performance in the future. Within the 
framework of resource-based theory, intellectual capital contributes to improving CA by 
creating value for resources and unique capabilities (Cheng et al., 2010). Several scholars 
have indicated that the more efficient companies are in managing intellectual capital, the 
more quickly they can achieve a CA, which will positively affect the level of 
performance of these companies (Kamukama et al., 2011; Widyaningdyah and Aryani, 
2013; Firer and Williams, 2003; Shiu, 2006; Choudhury, 2010; Khani et al., 2011; Ana  
et al., 2021). The effective management and use of intangible assets enhances the 
company’s ability to achieve CA and increase market penetration which leads to 
attracting more valuable clients and leads to better financial performance in the future 
(Olarewaju and Msomi, 2021). Bontis et al. (2000) indicates that investment in 
intellectual capital, specifically structural capital, leads to a greater CA. Investing in 
human capital or relational capital will cause flow-on effects on performance through 
structural capital. This means that the firm’s CA can be a mediator between the 
intellectual capital and the performance of the firm. Based on the above, the following 
hypothesis can be proposed: 

H4 CA mediates the impact of intellectual capital on the financial performance of 
commercial banks. 

Figure 1 Study model 
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Figure 1 represents the study model, which will be tested based on the data gathered from 
the annual financial statements of commercial banks listed on the Amman Stock 
Exchange. 
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5 Design and methodology 

This study adopts longitudinal and quantitative research designs to investigate the 
hypotheses. The commercial banks listed on the Amman Stock Exchange represent the 
current study population, whose number as of 2018 is 13 banks. The required data from 
all these banks were obtained from the annual financial reports published on the Jordan 
Securities Commission website for the years from 2009 to 2018. The data in this study 
represents panel data; therefore, the researchers used the statistical program STATA 15.0 
to analyse and test hypotheses. 

6 Empirical study model 

1it i it itAUR + VAIC + ε= α β  (1) 

1 2it i it it itROA + VAIC + AUR + ε= α β β  (2) 

The first equation represents the impact of intellectual capital on CA, and the second one 
represents the effect of intellectual capital and CA on financial performance, whereas: 

αi constant term 

CAit CA (asset use ratio) 

VAICit intellectual capital 

ROAit financial performance (ROA) 

εit random error. 

7 Variables measurement 

Return on total assets (ROA) is one of the profitability ratios that measure the 
effectiveness of a firm in generating profits by utilising its assets. ROA reflects the 
business profits and efficiency of the company in the utilisation of total assets (Chen  
et al., 2005). The formula for calculating ROA is: 

( ) 100%Net IncomeFinancial Performance ROA
Total Assets

= ×  

In this study, CA was used as a mediating variable between the intellectual capital and 
the financial performance. Several scholars used asset utilisation ratio (AUR) as a 
measurement of CA (Gani and Jermias, 2006; Hapsari, 2018). The formula for 
calculating CA (AUR) is: 

( ) 100%Total RevenueCompetitive Advantage CA
Total Assets

= ×  

The independent variable in this study used the VAIC™ method developed by Pulic 
(2000). The formula for calculating intellectual capital (VAIC™) is: 
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TM( )Intellectual Capital VAIC HCE + SCE +CEE=  

The calculation of VAIC™ involves five steps: 

1 Value added (VA) = Operating profit + Staff cost + Depreciation + Amortisation. 

2 Human capital efficiency (HCE) = Value added/Human capital 
Human capital = total salaries and wages. 

3 Structural capital efficiency (SCE) = Structural capital (SC)/Value added (VA). 

4 Structural capital (SC) = Value added (VA) – Human capital (HC) 
Capital employed efficiency (CEE) = Value added (VA)/Capital employed (CE) 
Capital employed (CE) = Book value of the net assets of a company. 

5 VAIC™ = Human capital efficiency (HCE) + Structural capital efficiency (SCE) + 
Capital employed efficiency (CEE). 

8 Data analysis and results 

Previous literature indicates that there are three main methods for estimating panel data, 
which are the pooled regression model, the fixed-effect model, and the random effect 
model (Wooldridge, 2012; Baltagi, 2005). The pooled regression model relies on the 
ordinary least squares (OLS) method to estimate the regression model, where the banks 
under study (individual) are not distinguished by neglecting the differences in the 
variance between them and grouping all the data together and not as a time series 
representing different analysis units (sections). The fixed effect model is concerned with 
the existence of the difference in variance or individuality between banks through the 
presence of a fixed value (intercept) for each bank. The term ‘fixed effect’ refers to the 
fact that although the constant may differ between banks, this constant does not vary over 
time (time-invariant), that is, it remains constant for each bank over time. Finally, a 
random effect model in which the value of the constant is a common average for all 
banks. That is, the constant value of this model represents the arithmetic mean of the 
constant values for all banks. 

8.1 Data collection and processing 

The population of the current study is composed of commercial banks listed on the 
Amman Stock Exchange, which totalled 13 banks till 2018. The data related to all these 
banks was obtained through the banks’ annual financial reports published on the website 
of the Jordan Securities Commission. All the financial reports for the years from 2009 to 
2018 were collected, and the relevant data was extracted, which was then statistically 
analysed. Since the data collected represents 13 banks over a ten-year period  
(2009–2018), a cross-sectional time series design (panel design) was used. The time 
period represents ten years (t = 10), while the number of commercial banks was 13 (i = 1, 
…, 13), which represents the number of sections, then the number of observations that 
were analysed was 130. 

Through these annual financial reports, data on human capital efficiency, structural 
capital efficiency, and capital employed efficiency were obtained to represent the 
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VAIC™. In addition, the AUR was obtained to represent CA and the ROA to represent 
financial performance. The data that represents these variables was explained in detail in 
the variable measurement section. 

To test the relationship between the study variables, researchers performed several 
procedures, to be able to choose which of the three models (pooled regression, fixed 
effect, and random effect) would be best for analysing cross-sectional time-series data, 
and these procedures were as follows: 

1 Means, standard deviations, maxima, and minima of values were used to analyse 
data trends. 

2 The Breusch and Pagan Lagrange multiplier test was used to compare the use of the 
panel data model or the pooled regression model. 

3 The Hausman test was conducted to compare the use of the fixed effects model and 
the random effects model. 

4 The researchers also performed diagnostic tests (specification tests). This is to verify 
the validity of the model and adhere to the assumptions of the linear regression 
model in the cross-sectional time-series data, which are as follows: 
• The autocorrelation or serial correlation was performed to verify that there is no 

correlation between the value of the dependent variable in the time period (t) 
and the value of the dependent variable in the previous time periods. 

• The normal distribution of errors test was performed. This is to ensure that the 
estimation errors are distributed roughly normally. 

• A multicollinearity test was conducted to ensure that there is no strong linear 
relationship between two or more independent variables. 

• A heteroskedasticity test was performed; this is to ensure that the variance in the 
regression errors is homogeneous (constant). 

Table 1 Trade-off between pooled and panel data 

Model (1) 
Breusch-Pagan test F-test Result 

CAit = αi + β1VAICit + εit 
Chi2 191.21  Panel data 
p-value 0.000** 
F  42.86 Panel data 
p-value  0.000** 
Model (2) 

Breusch-Pagan test F-test Result 
ROAit = αi + β1VAICit + β2CAit + εit 
Chi2 196.56  Panel data 
p-value 0.000**  
F  16.02 Panel data 
p-value  0.000** 

Note: **significant at 1% level. 

To choose between a pooled and a random model, the Breusch and Pagan Lagrangian 
Multiplier (LM) test was performed (Breusch and Pagan, 1980). The F-test was also used 
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to choose between a pooled and a fixed model. The null hypothesis (H0) for this test 
indicates that the data represents pooled data, while the alternative hypothesis (H1) 
indicates that the data represents panel data. The results in Table 1 indicate that the 
significance value of the Chi-squared test, as well as of the F-test, was less than 5%  
(p-value = 0.000) for the two models, and this means that the data represents a random 
model, that is, the panel data. 

As the data represents panel data, the Hausman test is used to choose between random 
and fixed effect models (Hausman, 1978). The null hypothesis (H0) of the Hausman test 
indicates a random model, while the alternative hypothesis (H1) indicates a fixed model. 

Table 2 shows that the significant value for either the first (p-value = 0.9746) or the 
second (p-value = 0.9018) model was greater than 5%, indicating that the random effect 
model is the preferable model. 
Table 2 Trade-off between fixed and random effect model 

Study model Hausman test Result 

Model (1): CAit = αi + β1VAICit + εit   
 Chi2 0.000 Random model 
 p-value 0.9746  
Model (2): ROAit = αi + β1VAICit + β2CAit + εit   
 Chi2 0.210 Random model 
 p-value 0.9018  

8.2 Diagnostic tests 

Several diagnostic tests were performed to ensure the validity of the assumptions 
underlying the regression analysis. The results in Table 3 indicate that the residuals are 
normally distributed except for CA (asset use ratio). To overcome this problem, the 
researchers transformed the data for this variable to standard values (z values) based on 
previous studies (Haniffa and Cooke, 2005). 
Table 3 Test of regression residuals* 

Variable Test Test value Sig. 
Intellectual capital (VAIC) Shapiro-Wilk 0.99222 0.69095 

Shapiro-Francia 0.99170 0.55040 
Return on assets (ROA) Shapiro-Wilk 0.98141 0.07201 

Shapiro-Francia 0.98099 0.06179 
Competitive advantage (CA) Shapiro-Wilk 0.77272 0.00000 

Shapiro-Francia 0.76870 0.00001 

Note: *The null hypothesis (H0) of this test indicates that the data are normally 
distributed. 

To ensure that the heteroskedasticity problem was not present, the Breusch-Pagan/ 
Cook-Weisbrg test and the White test were used. The results in Table 4 indicate that the 
significance value for Chi-squared was 0.6222, which is greater than 5%, and this means 
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accepting the null hypothesis, meaning that there is no heteroskedasticity problem. This 
result is also confirmed by the (white) test. 
Table 4 Heteroskedasticity test* 

Test Chi2 Sig. 
Breusch-Pagan/Cook-Weisbrg 0.27 0.6022 
White 3.2025 0.6688 

Note: *The null hypothesis (H0) for this test indicates that there is no difference in the 
residual or regression variance. 

To test for serial correlation (autocorrelation) problems, the researchers conducted the 
Wooldridge test. The results in Table 5 indicate that the significance value of the 
Wooldridge test was less than 5%, which means that there is a serial correlation problem. 
The researchers used robust standard errors for panel regressions to solve this problem 
(Baltagi, 2005). 
Table 5 Serial correlation (autocorrelation) test 

Index Value 
F-value 9.567 
Sig. 0.0093 

Note: *The null hypothesis (H0) for this test indicates that there is no serial correlation. 

Table 6 Regression analysis results 

Independent variables Model (1): CA Model (2): ROA 
Intellectual capital (VAIC) β 0.5146 0.0028 

Standard error 0.0757 0.0003 
z-value 6.80 10.47 
p-value 0.000** 0.000** 

Competitive advantage (CA) β - 0.0018 
Standard error - 0.0003 

z-value - 6.61 
p-value - 0.000** 

Constant  –1.0198 –0.0026 
Observations  130 130 
R2  0.2372 0.6442 
Chi squared (Wald)  46.24 305.79 
P-value  0.000 0.000 

Note: **significant at 1% level, * significant at 5% level. 

8.3 Study model testing 

Table 6 refers to the results of the regression analysis using robust standard deviation 
errors to overcome the problem of serial correlation and standard values of data to 
address the normal distribution problem. Regression analysis was performed using the 
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random effect model to test the first model (model 1), which contains the CA (AUR) as 
the dependent variable, and the second study model (model 2), which contains the ROA 
as the dependent variable. 

8.3.1 Hypotheses of model (1) 
This model contains one hypothesis (H1), which is the effect of intellectual capital 
(VAIC™) on CA. The results indicated that intellectual capital has a positive and 
significant impact on the CA (β = 0.5146; Z = 6.80; Sig = 0.000), meaning that the higher 
the level of intellectual capital, the greater the CA (i.e., the greater the AUR). The results 
also indicate that intellectual capital explains 24% of the variance in the CA (AUR), 
meaning that 24% of the changes that occur in the CA are due to the change in 
intellectual capital. Based on these results, the model of CA as a dependent variable is as 
follows: 

1.0198 0.5146 0.0757it itCA + VAIC += − ×  

8.3.2 Hypotheses of model (2) 
This model contains two hypotheses, namely the first hypothesis (H2), which represents 
the effect of intellectual capital on the ROA; and the second hypothesis (H3), which 
represents the effect of CA on the ROA. The results indicated that intellectual capital has 
a positive and significant impact on the ROA (β = 0.0028; Z = 10.47; Sig = 0.000), 
meaning that the higher the level of intellectual capital, the greater the ROA. The results 
also indicated that the CA has a positive and significant impact on the ROA (β = 0.0018; 
Z = 6.61; Sig = 0.000), meaning that the greater the CA (the asset use ratio), the greater 
the ROA. The results also indicate that the intellectual capital and the CA have explained 
64% of the variance in ROA, meaning that 64% of the changes that occurred in the ROA 
were due to the change in the intellectual capital and the AUR. Based on these results, the 
model of ROA as a dependent variable is as follows: 

0.0026 0.0028 0.0018 0.0003it it itROA + VAIC + CA += − × ×  

8.4 Testing mediation impact 

To test the mediating impact of CA on the relationship between intellectual capital and 
ROA, the researchers used the structural equation model (SEM) using the STATA 15.0 
program. Based on the Baron and Kenny (1986) method and the modified method 
developed by Iacobucci et al. (2007). The results of utilising the structural equations 
model to analyse the mediation variable are shown in Figure 2 and Table 7. 

A Sobel test was performed to calculate the z-value for the mediating effect. Table 8 
shows the results of the Sobel test. 

The Baron and Kenny test was applied to our findings in Table 9 to determine the 
mediating effect of CA on the relationship between intellectual capital and ROA. 

Since the effect of intellectual capital on CA is significant, and the effect of CA on 
ROA is significant as well, this means that there is a mediation impact. To identify the 
nature of this impact (full or partial mediation), the impact of intellectual capital on ROA 
was significant, and the value of (z) for the Sobel test was also significant. According to 
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Baron and Kenny (1986), this means that CA’s mediation impact on the relationship 
between CA and ROA was partial. 

Figure 2 Mediation variable analysis, (a) standardised values, (b) unstandardised values 

 
(a) 

 
(b) 

Table 7 Direct, indirect, and total impact 

Path 
Direct impact 

β Error z p-value 

Intellectual capital → Competitive advantage 0.487 0.0817 6.36 0.000** 
Competitive advantage → Return on assets 0.358 0.0003 5.98 0.000** 
Intellectual capital → Return on assets 0.565 0.0003 9.43 0.000** 

Path 
Indirect impact 

β Error z p-value 

Intellectual capital → Return on assets 0.175 0.0002 4.36 0.000** 

Path 
Total impact 

β Error z p-value 
Intellectual capital → Competitive advantage 0.487 0.0817 6.36 0.000** 
Competitive advantage → Return on assets 0.358 0.0003 5.98 0.000** 
Intellectual capital → Return on assets 0.739 0.0003 12.51 0.000** 

Note: **Significant at 1% level. 
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Table 8 CA mediating impact test 

Estimating Delta Sobel 
Direct impact 0.175 0.175 
Standard error 0.036 0.036 
z-value 4.795 4.805 
p-value 0.000 0.000 
Indirect impact/total impact1 0.236 
Indirect impact/direct impact2 0.309 

Notes: 1About 24% of the impact of intellectual capital on ROA is mediated by CA. 
2The mediating impact is about 0.31 times the direct effect of intellectual capital 
on ROA. 

Table 9 Baron and Kenny results 

Step Path  β p-value 

1 Intellectual capital → Competitive advantage a 0.487 0.000** 
2 Competitive advantage → Return on assets b 0.358 0.000** 
3 Intellectual capital → Return on assets c 0.565 0.000** 

Note: **significant at 1% level. 

9 Discussion 

Because of the traditional accounting model limitations that do not fully measure 
intellectual capital assets, this study seeks to contribute to the efforts made by researchers 
and practitioners to find an appropriate measure of intellectual capital by using the 
VAIC™ model. This study also sought to validate the VAIC™ model in evaluating the 
impact of intellectual capital on organisations’ performance and competitiveness. 

The results show that intellectual capital has a positive impact on CA in Jordanian 
commercial banks, which means that the greater the value of intellectual capital, the 
greater the bank’s CA. This result supports the resource-based theory (Barney, 1996), 
which states that a CA will be created if the company is able to manage its resources 
efficiently and effectively. In other words, intellectual capital can provide added value to 
the company, which will increase its CA. This result is in line with the findings of several 
previous studies that show that intellectual capital improves a company’s CA (Bontis, 
2002; Chen et al., 2005; Hitt et al., 2001; Kamukama et al., 2011; Khan, 2018; Chen and 
Lin, 2004; Pratama and Achmad, 2015; Wu and Sivalogathasan, 2013). 

The results also show that intellectual capital has a positive impact on the financial 
performance of commercial banks. The company’s superior financial performance can be 
achieved if the company is able to manage its resources effectively and efficiently. The 
higher the intellectual capital, the higher the utilisation of company resources in 
generating profits. Intellectual capital can have a direct influence on the assets owned by 
a company if the company is able to manage its intellectual capital component properly. 
Thus, intellectual capital can contribute to the company’s financial performance. 
Although some researchers (Weqar et al., 2021; Mondal and Ghosh, 2012; Morariu, 
2014; Bharathi, 2008; Pal and Soriya, 2012) claim that intellectual capital has no effect 
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on some financial performance measures (e.g., return on equity and asset turnover ratio), 
the current study’s findings are consistent with those of several other scholars who claim 
that intellectual capital has a positive and significant impact on a company’s financial 
performance (Andreeva and Garanina, 2016; Dzenopoljac et al., 2016, 2017; Inkinen, 
2015; Khalique et al., 2015; Kurfi et al., 2017; Kweh et al., 2019; Nadeem et al., 2018; 
Nimtrakoon, 2015; Ozkan et al., 2017; Pratama and Achmad, 2015; Soewarno and 
Tjahjadi, 2020; Ting et al., 2020; Triastuty and Riduwan, 2017). 

Results indicated that the bank’s CA has a significant impact on the bank’s financial 
performance. The higher the bank’s CA, the higher the profits will be, so that the bank’s 
financial performance will also increase. Although some researchers have pointed out 
that CA has no effect on financial performance (i.e., Suripto, 2019), our result is 
consistent with several previous studies (i.e., Rochmadhona et al., 2018; Kamukama  
et al., 2011; Khan, 2018). 

Despite the scarcity of research on the mediating role of CA in the relationship 
between intellectual capital and corporate financial performance, there is controversy 
regarding the mediating role of CA in this relationship. Some previous studies indicated 
that the CA mediates this relationship (Aslam et al., 2013; Ibarra-Cisneros et al., 2020; 
Kamukama et al., 2011; Mulyasari and Murwaningsari, 2019; Pratama and Achmad, 
2015; Rochmadhona et al., 2018), while other studies indicated that the CA does not 
mediate this relationship (Lubis and Muchtar, 2019; Suripto, 2019; Nugroho, 2019). 

Our results support the results of the studies that indicated that CA mediates the effect 
of intellectual capital on the financial performance of Jordanian commercial banks. These 
results indicate that each increase of one unit of CA will indirectly increase the influence 
of the intellectual capital variable on the bank’s financial performance. Banks that choose 
a differentiation strategy and have high intellectual capital will be more able to compete 
and be better able to deal with environmental uncertainty because they are supported by 
adequate skills. 

These contradictory results can be attributed to several reasons. First, the 
methodology used to measure intellectual capital (such as using the VAIC™ model) or 
the stage of economic development of the country in which the study was conducted (i.e., 
developed or developing countries). Second, most of the previous studies in the field of 
intellectual capital were limited to small samples (specific economic sectors) or data that 
covered short periods of time (Vishnu and Gupta, 2014; Gan and Saleh, 2008; Firer and 
Williams, 2003). Third, several researchers (Sveiby, 1997; Stewart, 2001) believe that the 
role of intellectual capital may be greater in influencing performance in the  
case of knowledge-intensive companies. Financial institutions, such as banks, are 
knowledge-intensive, skills-based, and relationship-rich industries (Jayasundara, 2008; 
Awwad and Al-Adaileh, 2012). Thus, the competitiveness of banking institutions will 
depend greatly on the quality of their intellectual capital and the extent to which the 
industry is able to benefit from or use the talents they possess. Fourth, previous studies 
ignored the role of mediating variables in the relationship between intellectual capital and 
firm performance. For example, several studies have linked intellectual capital to 
achieving CA (Garcia-Meca, 2005; Beattie and Thomson, 2007; Holland, 2006; Chen  
et al., 2005), and other studies have indicated the importance of CA in increasing the 
level of performance of companies (Chen et al., 2005). Thus, it can be said that a CA can 
play an important mediating role in the relationship between intellectual capital and 
performance. Finally, several previous studies relied on the survey (questionnaire) to 



   

 

   

   
 

   

   

 

   

   62 M.S. Awwad and A.M. Qtaishat    
 

    
 
 

   

   
 

   

   

 

   

       
 

measure respondents’ perception of intellectual capital and company performance. 
Therefore, the current study used financial measures provided in the financial reports of 
commercial banks listed on the Amman Stock Exchange to assess intellectual capital, 
financial performance, and CA. 

10 Implications 

Intellectual capital has a positive and significant impact on the financial performance 
(ROA) and CA (AUR) of the commercial banks listed on the Amman Stock Exchange. 
CA (AUR) has a positive impact on the financial performance (ROA) of commercial 
banks listed on the Amman Stock Exchange and mediates the impact of intellectual 
capital on financial performance. 

These important results have many implications. Theoretically, the results show that 
there is a significant positive impact of the value-added intellectual coefficient (VAIC™) 
on the company’s financial performance (ROA). This means that intellectual capital plays 
a major role in reducing the company’s production costs and creating value for 
shareholders and other stakeholders. On the other hand, the methodology of intellectual 
capital (VAIC™) contributes to enabling firms to develop a CA that enables them to face 
the increasing competition, especially in the banking sector, where intellectual capital 
(especially human capital) plays an important role in defining the rules of competition 
considering the lack of differentiation between banks in the other elements that constitute 
the main tools of competition, such as price, service provided, and technology used. This 
requires banks to focus on developing employees’ skills that form the basis for achieving 
banks’ CA by empowering them and providing them with the necessary skills to deal 
with clients and build sustainable relationships. These results confirm that companies that 
have high intellectual capital have a CA that enables them to improve value and increase 
the level of financial performance of the company (Chen et al., 2005). 

Practically, the findings invite managers and decision-makers in commercial banks to 
apply intellectual capital (VAIC™) methodology, manage it and make better use of it, 
and compare it with the best competitors in the sector. Accountants at these banks could 
also adopt this methodology as a possible disclosure measure for intellectual capital. 
Additionally, investors can use the VAIC™ methodology to assist them in selecting 
companies for their portfolios that have good practice in creating added value in an 
effective and sustainable manner. Finally, governments can use this methodology to 
evaluate different companies and different sectors of the economy in terms of the  
value-added generated by intellectual capital. This may lead to better economic policies 
and improvement of the knowledge economy management process. These results also 
encourage the Jordan Securities Commission to develop accounting standards and 
practices for companies to disclose details of their intellectual capital because of their 
importance as a standard for evaluating the performance of these companies. 

11 Limitations and future research 

The current study has its own limitations and future research directions. First, the current 
study relied on the VAIC™ methodology to measure the intellectual capital in 
commercial banks, while there are several methodologies used to measure intellectual 
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capital (Firer and Williams, 2003), such as market value, ROA, and balanced scorecard 
methods. Thus, future research can use different methods to measure the efficiency of 
intellectual capital and its impact on the financial performance of companies. Second, it 
was difficult to distinguish between the dimensions of intellectual capital through the 
financial statements of banks. Because of the lack of sufficient information in some 
financial reports, intellectual capital has been measured as one construct, even though it 
consists of three dimensions, namely human capital, structural capital, and relational 
capital. Future research may attempt to measure the dimensions of intellectual capital and 
determine the impact of each dimension on the CA and financial performance of 
Jordanian banks. Third, the current study was conducted in Jordan’s commercial banking 
sector; therefore, future studies can consider Islamic banks, or other service sectors, and 
compare the results. The study can also be applied to non-service sectors (industrial 
sectors) to find out the efficiency of intellectual capital in these sectors. Fourth, CA was 
introduced in the study model as a mediating variable between intellectual capital and the 
financial performance of banks. Future studies can test other mediating variables to 
explain the contradiction in the results of previous studies. Fifth, ROA is used to measure 
the financial performance of banks, which is an accounting measure. Future studies can 
use other market-based financial indicators to measure financial performance. 
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