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The purpose of this study is to examine the association between intellectual capital 
efficiency and firms’ financial performance and market value. The study employs the 
value-added intellectual coefficient (VAIC) model to measure intellectual capital 
efficiency. This model consists of three elements: human capital efficiency, structural 
capital efficiency, and capital employed efficiency. The study uses the return on assets 
(ROA) ratio to measure firms' financial performance and the market-to-book value 
(MBV) ratio as a measure of market value. Data for a sample of 113 manufacturing and 
service companies listed on the Amman Stock Exchange for 2014 to 2018 were analyzed 
using multiple regression analysis. The results indicate that VAIC has a significant 
positive relationship with a firm’s financial performance, while it is unrelated to a firm’s 
market value. Human and structural capital also have a positive influence on financial 
performance, but they have no relationship with market valuation. Capital employed is 
positively related to both financial performance and market value. The findings of this 
study would enable companies to better understand the role of intellectual capital in 
adding value for all stakeholders of the company. They may also bring standard setters’ 
attention to the need for recognizing or disclosing intellectual capital either 
quantitatively or qualitatively within the accounting financial reports, which may have 
the potential to increase the credibility of financial reporting.  
 

Contribution/ Originality: This study contributes to the existing literature by providing evidence on the 

association between intellectual capital efficiency and a firm’s performance and market value from the Jordanian 

service and manufacturing companies. The study will help investors, firms’ managers, policymakers, and researchers 

understand the importance of intellectual capital in a firm’s performance and value creation. 

 

1. INTRODUCTION 

The resource-based theory suggests that companies can achieve high profits and gain competitive advantages 

through the efficient use of their resources (Caribano, Garcia-Ayuso, & Sanchez, 2000). In applying this theory, 

company resources are both tangible and intangible. As stated by Barney (1991), resources consist of assets, 

capabilities, knowledge, attributes, and organizational processes available within companies and allow them to 

develop and implement efficient and effective business strategies. 

In today’s knowledge-based economies, the wealth creation capacity has largely moved from physical to 

intangible resources. In an organizational context, intangible resources are referred to as intellectual capital (IC), 

which can be defined as having professional skills, applied experience, knowledge, organizational technology, and 

customer relationships that give a company competitive advantages (Edvinson & Malone, 1997). In this context, IC 
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represents a company’s assets, which can differentiate organizations, give them competitive advantages, and 

contribute to their financial performance. In this regard, several empirical research provide evidence that IC is 

positively associated with some sort of performance (e.g., (Gogan, Artene, Sarca, & Draghici, 2016; Kamukama, 

Ahiauzu, & Ntayi, 2010; Soewarno & Tjahjadi, 2020; Tan, Plowman, & Hancock, 2007)).  

Financial statements must provide relevant and faithfully represented information about a firm’s resources to 

help users with their decision-making processes. However, despite IC’s ability to add value and provide competitive 

advantages for a company, it is not recognized in financial statements because it cannot be controlled and thus does 

not meet the definition of assets (Goh, 2005). Because of this, financial statement users may find that traditional 

accounting systems have lost their relevance (Caribano et al., 2000). 

The difference between a firm’s market and book values is attributable to IC which is missing in the financial 

statements (Soler & Celestino, 2007). This difference can be as high as double or triple the company’s book value. In 

this regard, Wallison and Litan (2000) state that the market-to-book ratio for S&P 500 firms increased from one-to-

one to six-to-one from 1970 to 2000. They note that as the number of firms that earn their profits from intangible 

assets is increasing, the improper recognition of these assets could lead to distorted valuations and, possibly, a bubble. 

Our objective in this research is to examine the relationship between IC and corporate performance in Jordan, 

particularly based on the quantitative measure of the value-added intellectual coefficient (VAIC) developed by Pulic 

(1998) and a sample of service and industrial companies listed on the Amman Stock Exchange. This study seeks to 

provide further evidence of the association between IC along with IC components and firm performance. The VAIC 

is based on the value created by a company for all stakeholders using its tangible and intangible resources. It includes 

three subsets, capital employed efficiency, structural capital efficiency, and human capital efficiency, the sum of which 

represents the VAIC. 

Human capital is represented by the knowledge, skills, and experience possessed by employees of a company. 

These factors can largely contribute to value creation and gaining a competitive advantage. According to the human 

capital theory, companies’ expenditures on training and educating employees will eventually lead to higher 

productivity (Becker, 1993). Employees’ knowledge, skills, and experiences would be improved through education 

and training, and, as a result, their productivity would increase. Structural capital refers to business strategies, 

organizational infrastructure, information systems, production techniques, and databases available within a company. 

The main objective of structural capital is to collect and transmit information throughout the company, allowing for 

interaction with others. Finally, capital employed refers to the total funds deployed into a business in the form of 

physical assets owned by a firm. The value created for a company is largely influenced by the efficiency of these three 

types of capital (Pulic, 1998). 

Prior research regarding the association between IC and firm performance shows mixed results. For example, 

Chen, Cheng, and Hwang (2005) and Alturiqi and Halioui (2020) find a positive relationship between VAIC and firms’ 

market value and profitability, while Maditinos, Chatzoudes, Tsairidis, and Theriou (2011) argue that profitability 

and market value are not associated with IC. In addition, while Alturiqi and Halioui (2020) show that human capital 

positively influences firms’ market value as measured by the Tobin's Q ratio, Bataineh, Abbadi, Alabood, and Alkurdi 

(2022) indicate that human capital is not related to firms’ market value, and Chan (2009) suggest that human capital 

is negatively linked to market valuation. 

Our study provides two contributions to the extant literature that examines the relationship between IC and firm 

performance. First, it provides further evidence on the association between IC and firm performance from the 

Jordanian service and manufacturing companies listed on Amman Stock Exchange. The outcomes of this research 

may enable companies to better understand the role of IC in value creation. This may encourage them to invest more 

in IC. Second, our findings may bring standard setters’ attention to the need to recognize or disclose IC either 

quantitatively or qualitatively within a company’s financial reports. This may have the potential to increase the 
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credibility of financial statements as users’ decisions may be distorted by the omission of information regarding IC 

that is available within organizations. 

The remainder of this paper is structured in five sections. The next section reviews prior studies related to this 

research and presents the research hypotheses. In section 3, we describe the sample, data collection, and statistical 

methods to be used. The main results are shown in section 4. Finally, in section 5, we provide some conclusions, 

research limitations, and recommendations. 

 

2. LITERATURE REVIEW AND RESEARCH HYPOTHESIS 

2.1. Intellectual Capital Overview 

According to Steward (2000), IC refers to the intellectual material that arises from information, knowledge, 

experience, and intellectual property that would create value for a company. The main point highlighted by Steward 

in his definition is wealth creation. This concept is also emphasized by Sullivan (1999) in his definition of IC, which 

stipulates that IC is the knowledge that can be used by a company to generate income.  

IC includes several subsets. For example, according to Edvinsson (1997), IC is comprised of two subsets: human 

and structural capital. In Jardon and Martinez-Cobas (2021), IC is divided into human, structural, and relational 

capital. Steward (2000) and Bollen, Vergauwen, and Schnieders (2005) divide IC into human, structural, and customer 

capital, while Leliaert, Candries, and Tilmans (2003) divide IC into human, structural, customer, and strategic alliance 

capital. Chang (2007) classifies IC into five elements: human, structural, social capital, intellectual property, and R&D 

expenditure. Finally, according to Sullivan (1999), IC is made up of human capital, structural capital, and intellectual 

assets. 

The Skandia value scheme developed by Edvinsson (1997) is among the early development conjectures on the IC 

framework. According to this scheme, IC is made up of two subsets: human and structural capital. The latter includes 

both customer and organizational capital, which also includes processes and innovations. Innovations, in turn, consist 

of intangible assets and intellectual property. Figure 1 summarizes the framework outlined by the Skandia Value 

Scheme. 

 

 
Figure 1. Skandia value scheme. 

Source: Edvinsson (1997). 

 

According to this scheme, the combination of IC and shareholders’ equity determine the overall market value of 

a firm. Therefore, the exclusion of any of these elements would result in an increase in the difference between book 

and market value. Shareholders’ equity, which represents monetary and physical capital, is properly captured and 
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presented by a company's financial statements. However, the recognition of IC in financial statements is not allowed 

by any standard in place to date. 

 

2.2. Intellectual Capital and Firm Performance 

Several global studies have examined the link between IC and firm performance, employing a variety of measures. 

While most prior research has employed the Pulic (1998) VAIC model to proxy for IC, some researchers have 

modified this model by adding other components of IC. For example, Bayraktaroglu, Calisir, and Baskak (2019) 

incorporate customer capital efficiency and innovation capital efficiency. Shairi, Mohammad, and Tuyon (2021); Ulum 

(2015), and Ulum and Jati (2016) use the modified value-added intellectual coefficient (MVAIC), which is a modified 

version of VAIC that includes the relational capital efficiency representing the efficiency of investments in a relational 

aspect and is proxied for by marketing costs. In addition, Nadeem, Dumay, and Massaro (2019) presented the adjusted 

- value-added intellectual coefficient (A-VAIC). This version of VAIC introduced R&D costs rather than structural 

capital to represent a firm’s ability to innovate. 

IC and the performance of firms were examined by Chen et al. (2005) for Taiwanese listed companies from 1992 

to 2000 using the VAIC model comprising human capital, structural capital, and capital employed. The findings 

indicate that VAIC has a positive relationship with market performance, measured by the MBV ratio, and with all 

financial performance measures (ROA, ROE, growth in revenues (GR), and employee productivity (EP)). Among all 

these measures of financial performance, IC explains variations in ROA more than other measures. The results also 

indicate that the current year’s IC is positively related to the next two years’ performance. Therefore, investing in IC 

in the current year enables companies to achieve high ROA, ROE, GR, and EP in three consecutive years.  

Tan et al. (2007) examine whether IC affects the performance of companies listed on the Singapore Exchange. IC 

was found to be positively related to current and future performance (measured by ROE, EPS, and annual stock 

return). However, this study indicates that IC contribution to a firm’s performance differs by industry, where a higher 

contribution is most evidenced in the service, property, manufacturing, and trading sectors. Chan (2009) also analyzes 

data for companies listed on the Hong Kong Stock Exchange to examine the link between IC and a firm’s performance. 

IC in this study was found not to be capable of influencing the productivity of employees and a firm’s MBV ratio. 

However, IC was found to be positively related to a firm’s ROA and ROE.  

By employing Pulic’s VAIC model, Calisir, Gumussoy, Bayraktaroğlu, and Deniz (2010) also explore the 

association between IC and a firm’s market value, profitability (ROA and ROE), and productivity over fourteen 

information technology companies in Turkey from 2005 to 2007. Although the study focuses on knowledge-based 

firms, the only significant influence found is between IC and ROA. Apart from this result, no association is found 

between IC and the other measures of performance. In addition, Clarke, Seng, and Whiting (2011) analyze data for 

firms listed on the Australian Stock Exchange from 2003 to 2008. Using ROA, ROE, EP, and GR as measures of 

performance, they indicate a positive relationship between IC and each measure, except for revenue growth. IC in this 

study also has a positive influence on future performance. Furthermore, using data from ninety-six Greek companies, 

Maditinos et al. (2011) found no significant relationship between firms’ performance (MBV, ROE, ROA, and GR) and 

IC. They suggest that companies in emerging and developing countries rely on tangible assets, neglecting intangible 

assets, in deriving their income.  

Ahangar (2011) applied the VAIC model to a large Iranian company for a period covering thirty years from 1980 

to 2009 to investigate whether IC plays any role in its financial performance measured by a growth in sales, EP, and 

profitability. The outcomes indicate that productivity and profitability are the only measures significantly associated 

with IC. Gogan et al. (2016) analyzed data collected using a questionnaire from four Romanian companies working 

in drinking water distribution from 2010 to 2014. The findings show the association between IC and organizational 

performance is significant and positive. 
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Smriti and Das (2018) used a sample of service and manufacturing companies listed on the Indian stock market 

from 2001 to 2016. They investigated the effect of IC, measured using VAIC, on financial performance (Sales Growth, 

Tobin’s Q, ROA, and Asset Turnover Ratio). The findings indicate that Indian companies are utilizing their IC well. 

Similarly, Alturiqi and Halioui (2020) applied the VAIC model in Saudi Arabia. They examined the effect of IC on 

firms’ market performances (Tobin’s Q) and financial performances (ROA and ROE). The results support a positive 

relationship between IC components (CEE, SCE, and HCE) as well as the overall IC efficiency with a firm’s financial 

performance. In addition, a positive association is shown between market performance and both HCE and SCE. 

Bataineh et al. (2022) examine the link between VAIC components and P/BV, P/E, EPS, and ROA as a firm’s 

performance. Data for forty-six Jordanian service firms listed on the Amman Stock Exchange (ASE) from 2014 to 

2019 was analyzed. The findings provide strong evidence of the role that IC plays in a firm’s performance; IC is 

associated with a higher market value as well as a higher financial performance.  

Shairi et al. (2021) analyzed data for technology firms listed on Bursa Malaysia from 2013 to 2019. They 

employed the MVAIC model in their study and measured performance by ROA. They found that ROA is positively 

and significantly related to MVAIC. However, mixed results regarding MVAIC components were documented; ROA 

is positively associated with HCE and CEE and negatively associated with SCE, while it has no significant relationship 

with RCE. Finally, employing the A-VAIC model, Dalwai and Salehi (2021) investigate the impact of IC and business 

strategies on Omani firms’ bankruptcy and performance by analyzing 380 firm-year observations for non-financial 

sector companies listed on the Muscat Securities Market. Using ROE and ROA as measures for firms’ performance, 

the findings show no effect of A-VAIC on any measure of a firm’s performance, while SCE has a positive association 

with ROA.  

 

2.2.1. Human Capital, ROA, and MBV 

The relationships between human capital and a firm’s market value and profitability have been explored by 

several studies. For example, these relationships have been examined for Taiwanese listed companies by Chen et al. 

(2005), for Malaysian technology sector companies by Gan and Saleh (2008), and for a sample of twenty-five firms 

listed on the Saudi Stock Exchange by Alturiqi and Halioui (2020). All these studies provide evidence that human 

capital is positively related to both firms’ profitability and market value. 

Other studies indicate that human capital positively affects profitability, but it is not associated with market value. 

Bataineh et al. (2022) indicate that Jordanian service sector firms’ profitability, measured by return on assets, is 

positively and significantly affected by human capital efficiency. The same findings were found among ICT companies 

in Turkey, where HCE is the only sub-dimension of IC that positively affects ROA (Calisir et al., 2010). Chowdhury, 

Rana, and Azim (2019) also show that human capital affects ROA in Bangladesh pharmaceutical sector companies but 

does not affect MBV. 

Ahangar (2011) shows a positive association between HCE and ROA in an Iranian company, which turned out 

to be the most dynamic sub-dimension of IC in creating value when compared with CEE and SCE. In addition, among 

the listed companies on the Australian Stock Exchange, human capital efficiency leads to an increase in firms’ 

performance in terms of ROA (Clarke et al., 2011). Other studies that document a positive relationship between HCE 

and ROA include Sardo and Serrasqueiro (2017) and Shairi et al. (2021). Conversely, Dalwai and Salehi (2021), 

Soewarno and Tjahjadi (2020), and Smriti and Das (2018) find that HCE is not associated with ROA. 

Although HCE is not associated with ROA, it is the only variable that is significantly related to the MBV of 

Greek companies in a positive direction (Maditinos et al., 2011). Conversely, while HCE does not affect a firm’s ROA, 

it is negatively linked to MBV in Hong Kong (Chan, 2009). This means that investors in Hong Kong view 

expenditures incurred to develop employee skills, knowledge, and capabilities as expenses that would reduce the 

market value of the company. Finally, Wang and Chang (2005) and F-Jardon and Martos (2009) found no direct 
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association between performance and human capital. However, they show that human capital can increase the 

performance of firms through their structural and relational capital.  

 

2.2.2. Structural Capital, ROA, and MBV 

Several studies provide evidence that structural capital is positively associated with ROA (e.g., (Alturiqi & 

Halioui, 2020; Chen et al., 2005; Dalwai & Salehi, 2021; F-Jardon & Martos, 2009)). In addition, structural capital was 

found to be positively related to ROA in Malaysian service and non-service industries (Bontis, Kew, & Richardson, 

2000), in all publicly listed companies in South Africa (Firer & Williams, 2003), and in microfinance institutions in 

Uganda (Kamukama et al., 2010). Findings for companies listed on the Hang Seng Index also exhibited a positive 

correlation between ROA and SCE found by Chan (2009). The same result was found in China for the automobile 

industry by Ji-Jian, Nai-ping, and Yu-Sheng (2006). However, contrary to the above worldwide evidence, Shairi et al. 

(2021) report a negative association between ROA and SCE. Regarding MBV, Chen et al. (2005) and Bataineh et al. 

(2022) provide evidence that structural capital is positively linked with an MBV ratio. 

No relationship was found between SCE and ROA in Greece (Maditinos et al., 2011), Turkey (Calisir et al., 2010), 

Hong Kong (Chan, 2009), Malaysia (Gan & Saleh, 2008), Australia (Clarke et al., 2011), Iran (Ahangar, 2011), 

Bangladesh (Chowdhury et al., 2019), Jordan (Bataineh et al., 2022), India (Maji & Goswami, 2016), or Taiwan (Shiu, 

2006). Meanwhile, MBV was found not to be related to SCE in studies in Greece (Maditinos et al., 2011), Hong Kong 

(Chan, 2009), Malaysia (Gan & Saleh, 2008), Turkey (Calisir et al., 2010), Bangladesh (Chowdhury et al., 2019), Sri 

Lanka (Dharmakeerthi & Ranjani, 2022), and by Firer and Williams (2003) in South Africa. 

 

2.2.3. Capital Employed, ROA, and MBV 

Among listed companies in Taiwan from 1992 to 2002, Chen et al. (2005) indicate a positive relationship between 

the CEE and both ROE and MBV. Similar results were found by Chan (2009) in Hong Kong. CEE in these two 

studies was the most influential sub-dimension of VAIC for ROA and MBV when compared with HCE and SCE. Gan 

and Saleh (2008) also found that CEE is positively associated with MBV and ROA for technological companies in 

Malaysia. 

Meanwhile, Chang (2007); Maji and Goswami (2016); Alturiqi and Halioui (2020), Ji-Jian et al. (2006); Clarke et 

al. (2011); Dalwai and Salehi (2021) and Shairi et al. (2021) indicate that CEE is positively linked with ROA. 

Conversely, studies like Firer and Williams (2003); Calisir et al. (2010); Ahangar (2011); Maditinos et al. (2011); 

Chowdhury et al. (2019); Dalwai and Salehi (2021); and Bataineh et al. (2022) do not find any relationship between 

ROA and CEE.  

Although Firer and Williams (2003) and Bataineh et al. (2022) show no relationship between ROA and CEE, 

they indicate that CEE is positively related to MBV. Finally, Calisir et al. (2010), Maditinos et al. (2011), and 

Chowdhury et al. (2019) show that CEE is not related to MBV. This indicates that the companies examined are not 

relying on CEE when deriving their market value. 

 

2.2.4. Research hypotheses  

To address the research objective of this study, the following hypotheses have been developed: 

H1a: VAIC is positively associated with firms’ financial performance. 

H1b: VAIC is positively associated with firms’ market performance. 

H2a: HCE is positively associated with firms’ financial performance. 

H2b: HCE is positively associated with firms’ market performance. 

H3a: SCE is positively associated with firms’ financial performance. 

H3b: SCE is positively associated with firms’ market performance. 

H4a: CEE is positively associated with firms’ financial performance. 
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H4b: CEE is positively associated with firms’ market performance. 

 

3. RESEARCH METHOD 

3.1. Sample and data collection 

The sample for this study includes manufacturing and service firms listed on the Amman Stock Exchange from 

2014 to 2018. Financial companies were excluded from the analysis because of their different capital structure. The 

data related to the variables of interest for the sample firms were collected from their annual reports for the financial 

years 2014 to 2018 and from the ASE and Jordanian Securities Depository Center websites. Companies without all 

the required data about the independent and dependent variables have been excluded. The final sample for the study 

consists of 113 companies with 565 firm-year observations. 

 

3.2. Variable Definition and Measurement 

3.2.1. Dependent Variables 

The analysis includes two dependent variables: firms’ financial performance and market performance. Financial 

performance is measured by the return on assets ratio (ROA), while market performance is measured by the market-

to-book ratio (MBV). We calculate the ROA ratio by dividing earnings before interest and tax (EBIT) on total assets 

and the MBV ratio by dividing the market value per share by the book value per share. ROA was used as a measure 

of financial performance by Clarke et al. (2011); Chen et al. (2005); Chang (2007); Firer and Williams (2003); Chan 

(2009), and Calisir et al. (2010). Conversely, MBV was used as a measure of market performance by Chang (2007) and 

Chan (2009). 

 

3.2.2. Independent Variables 

The independent variables include VAIC and its three components, which are determined using Pulic’s (1998) 

model. This model has been widely used in the accounting literature (e.g., (Al-Musali & Ismail, 2014; Shahveisi, 

Khairollahi, & Alipour, 2017)). It accounts for value creation efficiency using basic accounting figures. The 

computation process is summarized in Pulic (2000) and involves the following two steps: 

 

Step 1: Calculate value-added 

The value-added, according to Pulic (1998), represents the difference between outputs and inputs: 

VA = outputs – inputs 

Where VA represents the value created to all stakeholders of a company during a financial year. Outputs 

represents a company’s operating revenue for that year, while inputs represent a company’s operating expenses 

excluding employee salaries and allowances, which are considered to be value creating and not expenditures (Puntillo, 

2009; Tan, Plowman, & Hancock, 2008). However, VA can be determined by adding back non-cash expense items to 

EBIT: 

VA = EBIT + W + D + A 

Where EBIT is a company’s operating profit before interest and tax, W is wages and salaries during the period, 

and D and A are depreciation and amortization expense during the period, respectively. The right-hand side of this 

equation represents portions of earnings attributed to all stakeholders of the company. For example, EBIT is earnings 

attributed to the shareholders of the company (net income), creditors (interests), and government (taxes). 

Step 2: Calculate capital efficiency ratios 

 

 

 

 

https://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjgz-7Cg9_4AhW0gv0HHTFdCzIQFnoECAMQAQ&url=https%3A%2F%2Fwww.sdc.com.jo%2Fenglish%2F&usg=AOvVaw0mPvhtdFzjKPUbU6kgs5Iu
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3.2.2.1. Human Capital Efficiency (HCE) 

Human capital (HC) includes skills, experiences, and knowledge possessed by the employees of a company. 

According to the VAIC model, HC refers to the salaries and wages during the year. High wages suggest greater skills 

and experience, and thus greater productivity: 

HC = total expense of employees 

HCE refers to the ratio of value-added to human capital (i.e., HCE =VA / HC). HCE shows the value added by 

each unit of currency spent on employees. The higher the ratio, the more efficiently a firm is utilizing its human 

capital. 

 

3.2.2.2. Structural Capital Efficiency (SCE) 

Structural capital (SC) includes information systems, databases, and other organizational infrastructure. 

According to Pulic (1998), SC is the difference between value-added and human capital: 

SC = VA – HU 

SC is negatively related to HC. Therefore, to mitigate any inconsistency between the efficiency of HC and SC, 

Pulic (1998) calculates SCE as SC/VA. SCE, therefore, indicates the value-added to the stakeholders of a company by 

each unit of currency spent on structural capital. 

 

3.2.2.3. Capital Employed Efficiency (CEE) 

CE is the book value of a company’s physical assets, calculated as: 

CE= total assets – intangible assets 

CEE is the ratio of value-added to capital employed (i.e., CEE = VA/ CE). CEE shows the value-added by each 

unit of currency spent on physical capital. High CEE indicates that a company is efficiently utilizing its capital 

employed. 

 

3.2.2.4. Value-added Intellectual Coefficient (VAIC) 

The VAIC is calculated by summing the above three elements: 

VAIC = HCE + SCE + CEE 

VAIC is an indirect measure of the value created by the company’s tangible and intangible assets. A higher VAIC 

means that the company is efficiently utilizing its human, structural, and physical capitals. 

 

3.2.3. Control Variables 

We control for the effect of two variables that have been evidenced to affect a firm’s performance: firm size and 

leverage (e.g., (Chowdhury et al., 2019; Dalwai & Salehi, 2021; Firer & Williams, 2003)). Firm size is represented by 

the natural log of total assets. Controlling for firm size ensures the results are not related to the wealth, economies 

of scale, or bargaining power of large firms. Leverage, on the other hand, is measured as the ratio of total debt to total 

equity. A higher proportion of debt compared to equity is expected to inversely affect a company’s performance. 

 

3.3. Regression Model 

To examine the association between a firm’s performance and its IC, the following regression models have been 

developed: 

Model 1: 
, 0 1 , 2 , 3 ,i t i t i t i tROA VAIC SIZE LEV    = + + + +

 

Model 2: 
, 0 1 , 2 , 3 ,i t i t i t i tMBV VAIC SIZE LEV    = + + + +  
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Model 3: 
, 0 1 , 2 , 3 , 4 , 5 ,i t i t i t i t i t i tROA HCE SCE CEE SIZE LEV      = + + + + + +  

Model 4: 
, 0 1 , 2 , 3 , 4 , 5 ,i t i t i t i t i t i tMBV HCE SCE CEE SIZE LEV      = + + + + + +  

Where: 

,i tROA
 

Return on assets ratio for firm i in year t 

 
Market to book value for firm i in year t 

 
Value-added intellectual coefficient for firm i in year t 

 
Human capital efficiency for firm i in year t 

 
Structural capital efficiency for firm i in year t 

 
Capital employed efficiency for firm i in year t 

,i tSIZE  Size of firm i in year t 

 
Leverage ratio for firm i in year t 

  Error term 

Models 1 and 2 examine the relationships between VAIC as a measure of capital efficiency and a firm’s financial 

and market performance, respectively, while models 3 and 4 are concerned with the relationship between the 

components of VAIC for both financial and market performance. 

 

4. DATA ANALYSIS 

4.1. Descriptive Statistics 

Table 1 presents some statistics for the dependent, independent, and control variables included in the study. 

Regarding the dependent variable financial performance, measured by ROA, the average annual return earned by 

manufacturing and service firms in Jordan during the period of study was 5.47% of their total assets with a standard 

deviation of 7.53%. This is higher than the ratio indicated by Bataineh et al. (2022) for service firms (ROA = 3.32) 

from 2014 to 2019. The lowest return on assets earned by individual companies was 0 and the highest return was 

41.78% of total assets. Regarding the other dependent variable, MBV, the average market-to-book ratio for the sample 

firms was 1.417. It ranged from 0 to 11.728 with a standard deviation of 1.656. This is close to the value of 1.10 found 

by Bataineh et al. (2022). 

 

Table 1. Descriptive statistics. 

Variable Mean S. Dev Min Max 

ROA 0.0547 0.0753 0 0.4178 

MBV 1.417 1.656 0 11.728 

VAIC 4.077 4.072 0 24.733 

HCE 2.989 3.098 0 16.379 

SCE 1.057 2.108 0 17.378 

CEE 0.142 0.168 0 1.091 

SIZE 7.395 0.694 5.706 9.083 

LEV 0.408 0.348 0.0049 3.660 

 

The statistics for the independent variable were as follows: the mean for VAIC was 4.077 with a standard deviation 

of 4.072. The minimum value was 0 and the maximum value was 24.733. The mean for HCE is 2.989 with a standard 

deviation of 3.098. The minimum value was 0 and the maximum value was 16.379. The mean for SCE was 1.057 and 

the standard deviation was 210.8 %, with values ranging from 0 to 17.378. The CEE had a mean of 0.142 and a 

standard deviation of 0.168, with values ranging between 0 and 1.091. As can be noted HCE is the most effective 

VAIC component in terms of creating value for the company compared to SCE and CEE. 

,i tMBV

,i tVAIC

,i tHCE

,i tSCE

,i tCEE

,i tLEV
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Regarding the control variables, the descriptive statistics indicate that company size, in terms of the natural 

logarithm of total assets, is an average of 7.395. In addition, the sample firms have a leverage ratio of 40.8 % with a 

standard deviation of 34.8 %. 

 

4.2. Correlation Analysis 

The Pearson correlation coefficients have been calculated among all the variables included in the study. Table 2 

presents the results. 

As the table shows, SCE is negatively correlated with both HCE and CEE, while HCE has a positive correlation 

with CEE. In addition, there is a relatively high positive correlation between CEE and ROA. However, the results 

indicate that multicollinearity does not exist among the independent variables that may affect the analysis. All the 

correlation coefficients between the independent variables are less than 0.70 indicating that no multicollinearity 

problem exists. This is also confirmed by the variance inflation factor (VIF) in the second column of Table 3, where 

all VIFs are less than ten. A VIF below ten indicates that no multicollinearity problem exists (Gujarati, 2003). 

 

Table 2. Pearson correlation matrix. 

 

 

 

 

 

 

 

 

As the table shows, SCE is negatively correlated with both HCE and CEE, while HCE has a positive correlation 

with CEE. In addition, there is a relatively high positive correlation between CEE and ROA. However, the results 

indicate that multicollinearity does not exist among the independent variables that may affect the analysis. All the 

correlation coefficients between the independent variables are less than 0.70 indicating that no multicollinearity 

problem exists. This is also confirmed by the variance inflation factor (VIF) in the second column of Table 3, where 

all VIFs are less than ten. A VIF below ten indicates that no multicollinearity problem exists (Gujarati, 2003). 

 

4.3. Regression Analysis 

Table 3 presents a summary of the results for the four regression models developed in this study. The F-statistics 

in all models are statistically significant at the 5% level (p < 0.05) which confirm the validity of these models for the 

analysis. However, the explanatory power, as indicated by the R2, is low in models 2 and 4 (0.019 and 0.033, 

respectively) suggesting that other variables not included may affect the relationship between VAIC and MBV. The 

R2 in models 1 and 3 indicate that the variables included in these models explain 18.4% and 68.2%, respectively, of 

the variation in ROA. 

Panel A of Table 3 shows the results regarding the relationship between the value-added intellectual coefficient, 

as well as the control variables size and leverage, with firms’ financial and market performance (ROA and MBV). The 

coefficient on VAIC is positive and statistically significant at the 1% level in model 1, but insignificant in model 2. 

This result supports hypothesis H1a but induces us to reject hypothesis H1b. Thus, there is a positive association 

between VAIC and firm financial performance measured by ROA, while there is no relationship between VAIC and 

MBV as a measure of market performance. The result regarding ROA is consistent with Maji and Goswami (2016) 

and Tan et al. (2007) supporting that VAIC positively affects firm financial performance but contradicts the result in 

Dalwai and Salehi (2021) who found no association between VAIC and ROA. 

Variable VAIC HCE SCE CEE SIZE LEV ROA MBV 

VAIC 1        
HCE N/A 1.000       
SCE N/A -0.114 1.000      
CEE N/A 0.268 -0.175 1.000     
SIZE 0.241 0.381 -0.122 0.045 1.000    
LEV -0.200 -0.253 0.074 -0.235 0.231 1.000   
ROA 0.388 0.506 -0.114 0.761 0.117 -0.241 1  
MBV -0.046 -0.046 -0.011 0.076 -0.059 0.109 N/A 1 
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Regarding the control variables, the results indicate that there is a positive relationship between SIZE and ROA 

which is statistically significant at the 5% level, suggesting that a firm’s profitability increases as a firm grows. 

However, although significant, the coefficient on SIZE in model 2 is negative, which suggest that a firm’s market 

valuation lowers as it grows. Regarding leverage, the results indicate there is a statistically significant relationship 

between LEV and a firm’s performance at the 1% level; the coefficient on LEV is negative when the performance is 

measured by ROA and positive when measured by MBV. 

 

Table 3. Regression results. 

Panel A: Regression results for models 1 and 2 

 Model 1 Model 2 

Variable VIF coeff t-stat Sig. coeff t-stat Sig. 

VAIC 1.146 0.006 8.074* 0.000 0.001 0.034 0.973 

SIZE 1.162 0.009 1.993** 0.047 -0.214 -1.992** 0.047 

LEV 1.140 -0.042 -4.775* 0.000 0.618 2.909* 0.004 

 Dependent variable: ROA Dependent variable: MBV 
F = 42.270 
P-value = 0.000 
R2 = 0.184 

Adjusted R2= 0.180 

F = 3.699 
P-value = 0.012 
R2 = 0.019 

Adjusted R2= 0.014 

Panel B: Regression results for models 3 and 4. 
 Model 3 Model 4 

Variable VIF coeff t-stat Sig. coeff t-stat Sig. 

HCE 1.424 0.009 12.366* 0.000 0.001 0.041 0.967 

SCE 1.053 0.002 2.046** 0.041 -0.012 -0.353 0.724 

CEE 1.135 0.304 26.807* 0.000 1.131 2.600* 0.010 

SIZE 1.363 -0.005 -1.633 0.103 -0.250 -2.153** 0.032 

LEV 1.273 0.003 0.549* 0.000 0.769 3.447* 0.001 

 Dependent variable: ROA Dependent variable: MBV 
F = 239.878 
P-value = 0.000 
R2 = 0.682 

Adjusted R2= 0.679 

F = 3.768 
P-value = 0.002 
R2 = 0.033 

Adjusted R2= 0.024 
Note: *Correlation is significant at 0.01 level, ** Correlation is significant at 0.05 level. 

 

Panel B of Table 3 presents the results regarding the relationship between VAIC components (HCE, SCE, and 

CEE), and the control variables SIZE and LEV, with a firm's performance measured by ROA and MBV. The 

coefficient on HCE is positive and statistically significant at the 1% level when a firm’s performance is measured by 

ROA. Thus, hypothesis H2a, which posits that a firm’s financial is positively associated with HCE is supported. This 

result is consistent with the result of Bataineh et al. (2022) and Sardo and Serrasqueiro (2017), while it is inconsistent 

with Dalwai and Salehi (2021); Soewarno and Tjahjadi (2020) and Smriti and Das (2018) who find that HCE is not 

related to ROA. Our results suggest that as expenditure on employees increases, the financial performance of a 

company improves. This can be attributed to employees improved skills through education and training, or increased 

job satisfaction, which would lead to increased productivity and, consequently, increase profitability. 

The coefficient on HCE is not statistically significant when performance is measured by MBV, and therefore, 

hypothesis H2b is rejected. Thus, there is no relationship between HCE and market performance. This can be 

explained by investors not paying attention to expenditures on employees when making investment decisions. This 

result, however, is consistent with Bataineh et al. (2022) but is inconsistent with Soewarno and Tjahjadi (2020) and 

Firer and Williams (2003) who find a positive relationship between HCE and MBV. 

The coefficient on SCE is positive and statistically significant at the 5% level when a firms' performance measured 

by ROA, which supports hypothesis H3a. This result is consistent with the results of Dalwai and Salehi (2021); 

Soewarno and Tjahjadi (2020) and Firer and Williams (2003). The result indicates that good organizational 

infrastructure, business processes and strategies, databases, networks, information systems, and other capabilities 
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support and improve employees productivity and, therefore, enhance profitability. This supports organizational and 

innovation theories, which suggest that valuable, rare, inimitable, and non-substitutable structural capital generate 

higher profitability (Soewarno & Tjahjadi, 2020). However, our result regarding SCE and ROA is inconsistent with 

the results of Bataineh et al. (2022); Bayraktaroglu et al. (2019), and Chowdhury et al. (2019) who indicate that SCE 

and ROA are unrelated. If a firm’s performance is measured by MBV but the coefficient on SCE is not statistically 

significant, this leads us to reject hypothesis H3b and suggests there is no relationship between SCE and market 

performance. This is inconsistent with Bataineh et al. (2022) who finds a positive relationship between SCE and MBV. 

Regarding CEE, panel B of Table 3 shows that the coefficient on CEE is positive and statistically significant at 

the 1% level when a firm’s performance is measured by both ROA and MBV. Therefore, both H4a and H4b hypotheses 

are supported. This indicates that CEE is positively associated with both measures of firm performance, which is in 

line with the financial theory that suggests that the efficient use of a firm’s capital would improve their profitability 

and enhance stock prices. Regarding the ROA, the result is consistent with Soewarno and Tjahjadi (2020); Smriti and 

Das (2018), and Chen et al. (2005) but inconsistent with Bataineh et al. (2022) and Dalwai and Salehi (2021) who find 

that CEE has no effect on ROA. As for the MBV, our result is consistent with Bataineh et al. (2022); Soewarno and 

Tjahjadi (2020), and Firer and Williams (2003) who also find that a higher CEE is associated with a higher market 

value. This result also supports Firer and Williams’ argument (2003) who suggest that a firm’s physical and financial 

capital plays a significant role in value creation in emerging and developing markets. 

Finally, the coefficient on SIZE is not statistically significant when a firm’s performance is measured by ROA, 

but it is negative and statistically significant at the 5% level when a firm’s performance is measured by MBV. The 

coefficient on LEV is positive and statistically significant at the 1% level when a firm's performance is measured by 

both ROA and MBV. 

 

5. CONCLUSIONS, LIMITATIONS, AND RECOMMENDATIONS 

This research examined the relationship between the value-added intellectual coefficient and its components with 

firms’ performance measured by ROA and MBV ratios for all manufacturing and service companies listed on ASE for 

2014 to 2018. The empirical findings show that VAIC is statistically and positively related to firms’ financial 

performance as measured by ROA, while it is unrelated to firms’ market performance as measured by MBV. The 

results also indicate that HCE and SCE have a significant positive influence on firms’ profitability, but no significant 

relationship with firms’ market valuation. In addition, CEE is positively and significantly related to both the 

profitability and market value of a firm. 

A positive relationship between both HCE and SCE with a firm’s profitability suggests that if a firm's expenditure 

on employees, organizational infrastructure, and information systems is efficiently used and managed it would 

increase its profitability. These expenditures would improve employee knowledge, skills, capabilities, or job 

satisfaction which would increase their productivity and, ultimately, lead to higher profitability. Conversely, the 

results related to market performance analysis indicate that investors in Jordan appreciate investment in physical and 

financial assets more than investment in employees and organizational infrastructure. This is evidenced by the 

positive coefficient on the CEE variable, which is the only significant variable among all the components of VAIC 

examined. 

Our findings may have implications for policymakers. The results particularly indicate that IC is associated with 

profitability. This highlights the need for recognizing or disclosing IC information, either quantitatively or 

qualitatively, within financial reports. This may have the potential to increase the credibility of financial statements 

as users’ decisions may be distorted by the omission of information regarding IC available within a company. 

Two limitations associated with this study are identified. First, the analysis is based on a pooled sample that 

includes companies listed with the industrial and service sectors of the Amman Stock Exchange; therefore, the results 

may differ if these two sectors are examined separately or if other sectors are included. Second, the analysis is based 
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on the VAIC model, which includes three subsets: human capital, structural capital, and capital employed. However, 

this model does not cover all aspects of IC. 

Based on the results obtained, this study recommends that firms should invest more in human capital to permit 

innovation through developing new products, processes, and services which would ultimately be reflected in better 

financial performances. Investment in and the efficient management of structural capital would also support employee 

productivity and enhance firm profitability. In addition, due to their positive association with firm profitability, we 

recommend that investors should take all IC aspects into consideration when making investment decisions. However, 

we recommend that future research in Jordan be carried out by adding other components of IC, like social and 

relational capital.  
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