
                             Muhammad Zain ul Abidin, Waseem Subhani & Muhammad Umar  

 

272 

 

 

 

 

Contemporary Issues in Social Sciences and Management 

Practices (CISSMP) 

ISSN: 2959-1023 

    Volume 3, Issue 1, March 2024, Pages 272-292 

Journal DOI: 10.61503 

Journal Homepage: https://www.cissmp.com 

 

 

Intellectual Capital, Financial Performance, and the Mediating Role of Financial 

Vulnerability  

 
Muhammad Zain ul Abidin1, Waseem Subhani2 & Muhammad Umar3  

1PhD Scholar, Lahore Business School, The University of Lahore, Pakistan 
2Assistant Professor, Institute of Business Administration, University of the Punjab, Lahore, Pakistan 

3Lecturer, Lahore Business School, The University of Lahore, Pakistan 

 
ABSTRACT 

Article History: 
Received:  Jan        08, 2024 
Revised: Jan 22, 2024 
Accepted: Feb 11, 2024 

Available Online: March 31, 2024 

  

This study investigates the contribution of intellectual capital in 

enhancing firms' financial vulnerability and performance in Pakistan's 

emerging economy. This research considered ten years of data from 

2011 to 2020 of non-financial firms listed on the stock exchange of 

Pakistan (PSX) and falls in the KSE-100 index. This research 

successfully applied a previously defined regression methodology to 

test the hypothesis investigating the significance of intellectual capital. 

Empirical investigation successfully reveals IC's significance in 

improving firms' financial vulnerability and performance using an 

aggregate measure of IC called value-added intellectual coefficient 

(VAIC) and its components human capital, structural capital, and 

capital employed efficiency. Financial Vulnerability mediates between 

intellectual capital and financial performance. The results of this study 

prove VAIC significance in developing countries like Pakistan. The 

study also shows that Pakistani investors and firms give IC weight in 

their investment decisions and must focus on IC for success in a 

competitive world. Accounting bodies should also focus on 

developing standards that incorporate IC as an asset. This study 

considered firms of multiple sectors to examine the significance of IC 

in Pakistani firms successfully. Along with enhancing IC literature, the 

VAIC model is significant in measuring IC in developing economies. 

This study also tried to extend IC literature in the context of the 

financial Vulnerability of firms and its indirect impact on financial 

performance. 
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1.0 Introduction 

The transformation of the economic world from industrial to knowledge-based raised the 

importance of knowledge-intensive resources (Dzenopoljac et al., 2016). An innovative global 

economy upsurges the importance of knowledge-intensive resources that are key to sustaining 

firms' competitive advantage, most importantly intellectual capital (Maurizio et al., 2018). Firms 

shifted their focus to developing knowledge and intangible assets to achieve a competitive edge 

and pursue value creation. These assets are considered crucial success factors (Li et al., 2008) as 

the growth of a business can be measured by competence and novelty sustained by the valuable 

management of intellectual capital, an invisible asset, and the natural assets of a firm (Xinyu, 

2014)—the strategic role of Intellectual capital (IC hereafter) in business performance. IC is a 

combination of foundational apparatus that is vital for any business. Therefore, today's market 

dynamics consider IC a possible alternative to building competitive leverage (Allee, 1997; Donlon 

& Haapaneimi, 1997). Human capital theory gives birth to IC by exclusively relating knowledge 

with capital (Stewart, 1997). Some workers acquire more knowledge, skills, and abilities and are 

more productive than their fellows (Hornbeck & Salman, 1991; Muller, 1982). IC picked the 

knowledge factor from this theory and considered the knowledge of individuals as wealth for the 

organization. 

Therefore, IC theory in this study says that the asset of knowledge is housed in 

organizations and individuals; the systematic connection of one system with another results in 

better performance of organizations (Harris, 2000). Lev (2001) argues that regular earnings can be 

generated by the financial and physical assets of the firm, while the growth of intangible assets or 

intellectual property attains abnormal earnings. On the other side, if financial statements of 

knowledge-intensive corporations do not account for intellectual property, the cost of capital in 

those companies will be overcharged (Abhayawansa & Guthrie, 2016; Andrikopoulos, 2005; 

Chaminade and Roberts, 2003; Fincham and Roslender, 2003; Sardo and Serrasqueiro, 2016; 

Tseng and Goo, 2005; Lev and Zarowin, 1999; Lev, 2001; Lev and Radhakrishnan, 2003; Neha, 

2018; Zerenler and Gozlu, 2008). As a result, it undervalues the company's market value, delays 

investment, and hinders the growth progression of firms. Limitations in accurately explaining the 

firm's value via financial statements highlighted that IC creates an economic and market value for 

the firm; only producing material supplies cannot create such value (Chen et al., 2005).  

Therefore, resource-based theory gives more importance to internal resources than external 

ones to attain competitive advantage and exceptional performance. The focus of this theory is the 

efficient utilization of strategic resources so that a firm can achieve outstanding performance and 

a competitive edge (Zeghal and Maaloul, 2010). In the intellectual capital context, various studies 

examine the role played by IC in improving firm performance (Roos et al., 1998; Sardo and 

Serrasqueiro, 2016; Gianluca, 2018). So, IC is indicated as a key imperative driver of firm-level 

performance (Teece, 1998; Youndt et al., 2004). Previous studies also highlighted the positive and 

significant association between business capital and the company's performance (Bontis, 1998; 

Bontis et al., 2000). It also paves the way for IC-related disclosure as it contributes to a firm's 

value, so disclosures also have positive significance (Sarishma and Dharni, 2017). The literature 
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is further enhanced in the context of financial distress and tries to examine IC's role in improving 

firm performance that reduces financial distress likelihood (Pour et al., 2014; Nadeem et al., 2016; 

Nawaz, 2017; Cenciarelli et al., 2018; Shahwan and Habib, 2020). The studies provided empirical 

evidence that IC has a role in improving firm value, competitiveness, and asset management, 

reducing the chances of financial distress. 

Despite this research, the IC role debate between management and accounting researchers 

has not been concluded (Khalique et al., 2020). A few reasons are mixed results reported by 

various researchers (Chang, 2007; Chu et al., 2011; Maditinios et al., 2011; Stahle et al., 2011) 

and constraints of emerging and developing economies in exploring their knowledge potential as 

they rely mostly on their tangible assets (Malhotra, 2003). The rapidly changing world and global 

uprising challenges like COVID-19 have stressed the need to study IC literature in the current 

situation. Financial Vulnerability (FV) is one of these situations because FV is the ability of the 

country or corporation to recuperate sudden financial shocks. Financial shock is a situation in 

which the nature of a company is under threat (Mwenja and Lewis, 2009; Trussel, 2002; Tuckman 

and Chang, 1991). These shocks can be in the form of unexpected or sudden income loss, 

uncontrollable increases in expenditures, etc. Top management and regulatory bodies should 

consider such assessment techniques crucial for the operation because a financially vulnerable 

organization is more sensitive to financial shocks. An interesting academic question arises 

concerning assessing financial Vulnerability and factors that reduce this vulnerable exposure. The 

interest of management and investors is substantial because they consider these factors to avoid 

risk and investment decision-making.  

Research addressing intellectual capital and financial vulnerability is of significant 

importance in emerging economies like Pakistan, which face two types of challenges: First is the 

high uncertainty level, and so is the level of financial and business risk. Second is the true 

utilization potential of their human capital due to poor health and education facilities (HCI, 2020). 

Pakistan ranked at 0.4 on the 0-1 World Bank Human Capital Index 2020 scale. Many 

improvements need to be made to meet the global challenges. The research exploring the IC role 

in the context of financial Vulnerability and firm performance provides an opportunity for the 

government and organizations to formulate policies and generate resources for the utilization of 

IC potential. 

Further, this enhances the literature on the VAIC model's efficiency and shows the 

Pakistani firms' and investors' preference for knowledge-based intangible assets. Pakistan is a low-

income emerging country with a massive population and a potential for improvement of human 

capital compared to developed countries (Bano et al., 2018). Aside from that, though it is known 

that intellectual capital pursues a firm's performance, the specific means of intellectual capital that 

can indirectly influence organizational performance are still under research. 

IC's relation with financial vulnerability was previously investigated by Aslam and Amin 

(2015) based on Tuchman and Chang's (1991) use of VAIC as a measure of IC. Still, this study 

was confined to the Pakistani pharmaceutical sector only. Further, this literature needs to be 

extended to other sectors of the economy to prove the IC's significance in another strategic 
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dimension. Therefore, in the current study, we aim to develop the IC literature in Pakistan by 

exploring the mediating role of financial vulnerability between intellectual capital and firm 

performance. For financial Vulnerability, we used the methodology of Tuckman and Chang 

(1991), which is designed to measure the potential to survive a financial shock. It is different as it 

uses book-based figures to evaluate the firm's flexibility to stay if the business activity halts due 

to financial shock. Therefore, a firm might not be financially distressed but financially vulnerable 

because of the non-flexibility to face financial shock. Aside from that, this study also covers an 

under-research area of identifying indirect factors between intellectual capital and organizational 

performance.  

In the context of organizations in Pakistan, this study will confirm the impact of IC on 

financial performance and financial vulnerability and the mediating role of financial vulnerability 

in influencing firm performance. All the non-financial listed firms of the PSX 100 index were used 

to explore and enhance the literature on financial Vulnerability, performance, and IC/VAIC. This 

study shows that the VAIC and its components positively impact firms' financial Vulnerability and 

performance. Further financial Vulnerability positively mediates between intellectual capital and 

firm performance. This study has five sections: The first section is an introduction, and the second 

addresses the research background and hypothesis development. Data and methodology are the 

third section. The fourth is the result and discussion, and the fifth section concludes. 

2.0 Literature Review and Hypothesis Development 

Klein and Prusak (1994) created a universal definition of IC. According to their meaning, 

IC is intellectual material that can be captured, controlled, and developed to produce an asset of 

higher value. Similarly, Edvinsson and Malone (1996) described IC as the knowledge that can be 

converted into value. Correspondingly, Sullivan (2000) considers IC to be knowledge that can be 

reflected in profits. IC is also characterized as 'hidden assets'; thus, they are not easily quantifiable 

in financial statements and are challenging to identify in the entity contribution (Fincham and 

Roslender, 2003). Several researchers and writers have consensus on three main IC components: 

relational (customer), human, and structural capital (Dzenopoljac et al., 2017; Bontis, 1998; 

Edvinsson, 1997). These indicators are valuable and useful for IC. As per Dumay (2016), until the 

monetary aspect of IC is not realized, it won't be easy to consider its impact. For the first time, 

William et al. (2017) uses the Market Capitalization approach to measure the IC in the Italian 

firm's context.  

2.1 VAIC as a measure of Intellectual Capital 

The Public (2000, 2004) presented a widely accepted approach named the VAIC (Value 

Added Intellectual Coefficient) model. The model was reported as unique because it uses data 

from conventional company financial reports. Andriessen (2004) discussed the VAIC model as an 

enhanced tool for analyzing IC due to the availability of online data. According to Tan et al. (2008), 

VAIC measures the IC level in the companies and helps determine value-added efficiency due to 

tangible and intangible assets. This method of measuring IC was based on the information derived 

from the employed capital of an entity, which is a tangible asset, and the entity's intangible assets 

comprise structural and human capital. This VAIC approach is different from other approaches 
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because it is an indirect way to determine the value-based IC impact via capital employed 

efficiency (VACE), the efficiency of structural capital (STVA), and the efficiency of human capital 

(VAHU). In the United Kingdom, the Department for Business, Innovation, and Skills (BIS) uses 

VAIC as a maker to identify IC by firms. The practical viability of the VAIC model (Zeghal and 

Maaloul, 2010). VAIC model is simple to use; the required data for this model is easily accessible 

through financial reports, and IC value is easily calculated and compared through this model. All 

these points support the VAIC methodology for IC measurement (Al-Musali and Ku Ismail, 2016; 

Janosevic et al., 2013; Nimtrakoon, 2015; Young et al., 2009).  

2.2 Intellectual Capital and Financial vulnerably  

Resource-based theory requires strategic internal resources to achieve outstanding 

performance (Zeghal and Maaloul, 2010). According to human capital and IC theory, knowledge 

assets are embedded in individuals and organizations (Harris, 2000), so this internal asset of 

knowledge can be converted into profit (Sullivan, 2000). The efficient utilization of these recourses 

helps firms avoid the financial distress of bankruptcy and increases their ability to bear financial 

shocks. It provides an opportunity to test the relationship of financial Vulnerability with strategic 

resources like IC. Tuckman and Chang (1991) also concluded that less elastic firms are more 

exposed to financial shocks. Therefore, we can estimate that IC has a role in increasing financial 

elasticity and decreasing the financial Vulnerability of the organization.  

Hypothesis 1: Entities with superior IC have a better level of financial Vulnerability (H1a), 

VACE have a better level of financial Vulnerability (H1b), VAHU has a better level of financial 

Vulnerability (H1c), STVA has a better level of financial Vulnerability (H1d). 

2.3 Intellectual Capital and Financial Performance  

IC and its component's relation with financial performance has previously been 

investigated across various countries and industries. Most of them found a significant positive 

impact of IC on performance (Ahangar, 2011; Bontis, 1998; Denicolai et al., 2015; Dzenopoljac 

et al., 2016; Nimtrakoon, 2015; Tseng et al., 2013; ul Rehman et al., 2011). IC is significantly 

linked with the firm's performance, and this association differs by the industry. Aside from that, 

the available empirical evidence is insufficient to draw a consensus regarding that because this 

evidence is pretty much questionable. Financial performance is positively associated with 

intellectual Capital (Riahi-Belkaoui, 2003). Bontis et al. (2000) derived that regardless of any 

industry, the development of structural capital enhances the performance of the business. Firer and 

Williams (2003) fail to determine any relationship between IC and financial performance.  

Therefore, the current study aims to further explore the literature of IC by hypothesizing: 

Hypothesis 2: Entities with superior IC provide higher financial performance (H1a), VACE 

provides higher financial performance (H1b), VAHU provides higher financial performance (H1c), 

and STVA provides higher financial performance (H1d). 

2.4 Financial Vulnerability and Financial performance of firms 

The financial vulnerability level measures the firm's ability to face financial shocks (Aslam 

and Amin, 2015). Previous research concluded that IC has a role in improving firm value, 

competitiveness, and asset management, reducing the chances of financial distress (Cenciarelli et 
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al., 2018; Shahwan and Habib, 2020). Financial Vulnerability is different to an extent as it 

evaluates the firm's flexibility or elasticity to survive if the business activity halts due to financial 

shock. Therefore, a firm might not be financially distressed but financially vulnerable because of 

the non-flexibility of a financial shock. This improved vulnerability level increases the firm's 

market reputation, as do its price and financial performance. It contributes towards the sustainable 

ability of firms' 

Therefore, we hypothesized the relationship between vulnerability and financial performance in 

the current study. 

Hypothesis3: Entities with superior IC provide higher firm performance 

2.5 The mediating effect of Financial Vulnerability on the Intellectual Capital–financial 

performance nexus 

Aslam and Amin (2015) concluded that knowledge-based resources like IC have a key role 

in reducing financial risk and increasing financial strength. The efficient utilization of these 

resources helps firms avoid the financial distress of bankruptcy and increases their ability to bear 

financial shocks. Improved vulnerability levels result in increased financial performance. This 

contributes to the sustainable ability of firms' literature to explore the direct relation between IC 

and financial performance and financial Vulnerability; in this research, we will explore the indirect 

path. The study helps to bridge the literature gap and proves the IC's significance in another 

strategic dimension. 

Therefore, we hypothesized the relationship between vulnerability and financial performance in 

the current study. 

Hypothesis4: Financial Vulnerability mediates the association between Intellectual 

Capital and financial performance 

3.0 Data and Methodology 

 3.1 Sample and Measures 

This empirical research used a quantitative research design to study Pakistan's listed 

corporations. Ten years of panel data from 2011 to 2020, comprising non-financial listed firms 

included in the KSE-100 index of the Pakistan stock exchange, was considered for this research. 

This benchmark index represents Pakistan's stock market performance overall (Rizwan et al., 

2020). The initial sample consisted of 71 non-financial firms. Still, the study's final sample of 53 

listed non-financial firms was shortlisted based on data availability (Shahwan and Habib, 2020) 

and audited annual reports of the companies used to collect data. Annual reports are obtained from 

the company's official website and the Pakistan Stock Exchange—data for all variables are 

extracted manually from these reports. 

The impact of intellectual capital is studied in terms of its contribution to financial 

performance and financial vulnerability using the VAIC methodology. Effectiveness of its 

components: Human, structural, and capital employed are also considered separately for 

objectivity. This study is a widely used technique among researchers for the performance 

assessment of intellectual capital. The first time was introduced by Public (2000, 2004), and Chan 

(2009a, b) promoted this as a standardized methodology because of its reliability and data 
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availability. Multiple regression techniques were applied to the data set using Stata to study the 

hypothesized relationships of variables, like VAIC, its components, Tobin Q, Equity Ratio (ER), 

Operating margin ratio (OM) and Admin cost ratio (ACR), derived using the previous 

methodology of (Sullivan, 2000; Firer and Williams, 2003; Bontis, 1999; Chen et al. 2005; Roos 

et al., 1997; Maditinios et al., 2011; Sardo and Serrasqueiro, 2016; Shahwan and Habib, 2020). 

The variables, firm size, and leverage control these regressions. These are consistent with the 

methodology of (Alipour, 2012; Chan, 2009a; Firer and Williams, 2003; Mondal and Ghosh, 2012; 

Mehralian et al. 2012; Maditinios et al., 2011; Sumedrea, S. 2013; Chowdhury et al., 2019). 

3.2 Research Variables and Econometric Models  

Table 1 of Annexure 1 elaborates the variables and their measurement used in this study to 

test the hypothesis. The study used four types of variables. The Value-added Intellectual 

Coefficient is the primary explanatory variable along with its three components measuring the 

efficiency of human, employed, and structural capital. These are calculated by using the 

methodology of Public (2000, 2004) as adopted by Chowdhury et al. (2019) and Shahwan and 

Habib (2020). Second, Tobin's Q is used as a response variable because it measures the impact of 

invisible capital like that of IC; therefore, it better represents performance than that of book-based 

measures (Bontis, 1998) and is also less prone to managerial manipulation as it comprises of both 

book and market value (Hassan & Romilly, 2018). The third main variable is financial 

vulnerability, which is based on the methodology of Tuckman and Chang (1991). It comprises 

three proxies: Equity ratio, Operating margin, and administrative cost ratio. It measures the 

flexibility and adaptability of the firm to face financial shock. Financial Vulnerability is used as a 

mediating variable and a response variable. Finally, the study used firm-level controls like Firm 

Size and leverage as per the methodology adopted by the previous studies (Maditinios et al., 2011; 

Firer and Williams, 2003; Sharma and Dharni, 2017).    

Table 1. Variable and Measures 

Variables Symbols Expected Sign Description 

Dependent Variable    

Financial Performance TQ +/- 
The market value of total shares outstanding + 

total liabilities divided by total assets 

Independent Variable    

Intellectual Capital    

Value-added Intellectual Co-

efficient 

Value-added Human Capital 

Value-added Structural Capital 

Value-added Capital Employed 

VAIC 

VAHU 

STVA 

VACE 

+ 

+ 

+ 

+ 

VAHU+STVA+VACE 

Value-Added/Total Wages and Salaries(HC) 

Value Added-HC 

Value Added/Total Assets-Current Liabilities 

    

Mediating Variable    

Financial Vulnerability    

Equity Ratio 

Operating Margin Ratio 

Administrative Cost Ratio 

 

EQ 

OM 

ACR 

 

+/- 

+ 

+/- 

 

Total Equity/Total Revenue 

Operating Profit/Total Revenue 

Administrative Cost/Total Revenue 
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Control Variables    

Firm Size 

Leverage 

 

SIZE 

LEV 

 

+/- 

+/- 

 

The natural log of total assets of the firm 

Total debt divided by total assets 

To examine the impact of intellectual capital on financial Vulnerability, we estimate the 

fixed effect regression model below:  

FV = α0 + β1VAIC +β2 LEV + β3FSIZE + ԑ     (1) 

FV = α0 + β1VAICcomp + β2 LEV + β3 FSIZE + ԑ       (2) 

Equation 1 represents the estimate to measure the impact of VAIC on financial 

vulnerability (FV) as hypothesized in H1. Here, FV represents the three proxies of financial 

vulnerability, and LEV and FSIZE represent firm-specific controls. Similarly, equation 2 

represents the VAIC components: VACE, VAHU, and STVA as VAICcomp. 

Test our second hypothesis (i.e., the impact of intellectual capital on financial performance); 

equations are estimated as follows:  

Tobin‘s Q = α0 + β1VAIC +β2 LEV + β3 FSIZE + ԑ    (3)  

Tobin‘s Q = α0 + β1VAICcomp + β2 LEV + β3 FSIZE + ԑ      (4)   

Here, Tobin's Q represents the financial performance, and VAIC is a proxy of intellectual 

capital. Similar to equations 1 and 2, Firm-specific controls are represented by LEV and FSIZE. 

Equation 3 estimates VAIC components' impact on financial performance.  

Further, equation 4 is estimated to measure the impact of financial vulnerability on firm 

performance. 

Tobin‘s Q = α0 + β1FV +β2 LEV + β3 FSIZE + ԑ    (5)  

FV represents the three proxies to measure financial vulnerability, and Tobin's Q is the 

firm's performance. Firm-specific controls are the same as those of previous equations. 

Equation 5 estimates the mediation effect of financial Vulnerability between VAIC and firm 

performance, as hypothesized in H4. 

Tobin‘s Q = α0 + β1FV+ β2VAIC +β3 LEV + β4 FSIZE + ԑ   (6) 

Similar to equations 1 and 3, Tobin's Q represents financial performance, FV is denoted as 

three proxies of financial Vulnerability, and the rest are firm-specific controls used in this study. 

4.0 Data Analysis  

4.1 Descriptive statistics 

Table 2 of Annexure 1 shows the descriptive statistics of all the variables used in this study. "N" 

shows the total number of observations of any study; in the current study, this number is 451. The 

descriptive statistic indicates that the most influential component of VAIC is VAHU, as its mean 

is the highest (5.262) among all components. Tobin's Q (TQ) ratio has a mean (1.9), indicating 

that the market value of assets and liabilities is higher than that of book value. This study supports 

our arguments that a more significant percentage of the market value of a corporation is not 

reflected in its financial reports. This study is consistent with the previous empirical literature of 
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Maditinos et al. (2011), which states a gap exists between the book value and market value of 

entities. Various other studies highlighted the failure of accounting to bridge the gap between book 

value and market value (Lev and Radhakrishnan, 2003; Lev and Zarowin, 1999). 

` The mean statistic of the financial vulnerability proxies, equity, operating margin, and 

administrative cost ratio are 0.603, 0.180, and 0.032, respectively. The highest dispersion was 

reported in VAIC, with a standard deviation of 3.167. This study reflects that data comprises firms 

with very high and low levels of IC. ACR has the lowest standard deviation (0.052) level, and so 

is its dispersion. The dispersion of VAHU (2.998) and TQ (1.927) was also reported as high. The 

distribution of the rest of the variables is low; this could be concluded from the data of most of the 

variable ranges around the mean. Maximum and minimum values also reflect higher dispersion 

levels in VAIC and VAHU. This study shows that firms have high and low human and intellectual 

capital utilization efficiency. 

Table2. Descriptive Statistics 

VARIABLES N MEAN STDV MIN MAX 

VACE 530 0.230 0.155 0.018 1.175 

VAHU 530 4.359 2.998 0.975 18.83 

STVA 530 0.673 0.180 -0.025 0.947 

VAIC 530 5.262 3.167 0.980 20.16 

ER 530 0.603 0.537 0.017 2.985 

OM 530 0.180 0.142 -0.067 0.681 

ACR 530 0.032 0.052 0.002 0.460 

TQ 530 1.927 1.658 0.392 9.859 

FSIZE 530 7.454 0.582 5.840 8.824 

LEV 530 0.514 0.199 0.111 0.983 

4.2 Correlation Matrix 

Correlation statistics results of Table 3 of Annexure 1 show that VAIC and all its three 

components have a significant positive correlation with financial vulnerability proxies and TQ. 

These proxies also correlate significantly and positively with firm performance (TQ). These results 

are consistent with our hypothesis. The administrative cost ratio (ACR) has a negative but 

insignificant correlation with TQ, and its correlation level is shallow. ER, with a correlation level 

of (0.213), correlates more with firm performance (TQ) than other factors. Capital employed 

efficiency has a strong positive correlation (0.650) with TQ than that of VAHU (0.019) and STVA 

(0.121). The correlation results of VAIC and FV are high compared to others. VAIC (0.529), 

VAHU (0.509), and STVA (0.504) have a high and positive correlation with OM and 0.143 0.147 

with ACR. This is consistent with our hypothesis and the intellectual capital theory that human 

and structural capital, though not coming on books of account, have an influential impact on raising 

financial Vulnerability. An essential contribution of this research is that intellectual capital 

increases the firm's flexibility and adaptability by reducing its vulnerability level to face financial 

shock. This raises investor confidence and the firm's performance measures as TQ. 
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4.3 Regression Results and Discussion 

 

Multiple regression models have been used in this study to test the hypotheses. This 

regression technique is in line with previous research (e.g., Firer and Williams, 2003; Chan, 2009a; 

Mondal and Ghosh, 2012; Alipour, 2012; Mehralian et al., 2012; Maditinios et al., 2011; Shahwan 

and Habib (2020). The Stata software is used to run these results on the panel data. Regression 

results of all hypotheses H1 are presented in three tables (4-6). The mediator financial vulnerability 

has three proxies; therefore, tables 4, 5, and 6 show results with this proxy ER, OM, and ACR, 

respectively.  

H1 and its sub-hypothesis predict the impact of intellectual capital on financial 

Vulnerability. Table 4 of Annexure 1 shows that VAIC and its components significantly and 

positively impact financial vulnerability proxy ER. As per the results of Model 1 and 2 (β=0.019. 

p<0.01; β=0.798, p<0.01; β=0.019, p<0.01; β=0.324, p<0.01). The strength of the relations is also 

good, as the R-square is approximately 0.505, 0.494, 0.505, and 0.504. The firm-specific controls, 

i.e., firm size and leverage, also significantly impact the relation. Table 5 of Annexure 1 shows 

that VAIC and its components also significantly impact financial vulnerability in the second proxy 

operation margin (OM). Models 1 and 2 show that (β=0.021. p<0.01; β=0.447, p<0.01; β=0.022, 

p<0.01; β=0.374, p<0.01) R-square is 0.410, 0.371, 0.391 and 0.406 respectively. The relation 

between VAIC and its third proxy of financial vulnerability, the administrative cost ratio (ACR), 

is positive and significant, accepting the STVA. The same is denoted in Model 1 and 2 of Table 6 

Table 3. Correlation Matrix 

Variables (TQ) (VAIC) (VACE) (VAHU) (STVA) (ER) (OM) (ACR) (FSIZE) (LEV) 

TQ 1.000          

VAIC 0.057* 1.000         

VACE 0.650*** 0.183*** 1.000        

VAHU 0.019* 0.698*** 0.130*** 1.000       

STVA 0.121*** 0.516*** 0.181*** 0.793*** 1.000      

ER 0.213*** 0.094** 0.159*** 0.104** 0.055 1.000     

OM 0.130*** 0.529*** 0.382*** 0.509*** 0.504*** 0.528*** 1.000    

ACR -0.052 0.143*** 0.092** 0.147*** 
-

0.133*** 
0.264*** 0.239*** 1.000   

FSIZE 
-

0.152*** 
0.137*** 

-

0.375*** 
0.156*** 0.126*** 0.358*** 0.254*** -0.010 1.000  

LEV 
-

0.153*** 
-0.042 

-

0.340*** 
-0.028 0.009 

-

0.491*** 

-

0.291*** 
-0.023 0.191*** 1.000 

*** p<0.01, ** p<0.05, * p<0.1 
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of annexure 1 (β=0.002. p<0.1; β=0.035, p<0.01; β=0.003, p<0.01; β=-0.038, p<0.01) R-square is 

approximately 0.023, 0.009, 0.023 and 0.018.    

The H2 and its sub-hypothesis predicting the impact of intellectual capital on firm 

performance are presented in Table 4 of Annexure 1. The measures of intellectual capital (VAIC 

and its components) have a significant and positive relationship with the firm performance measure 

(Tobin's Q). Models 3 and 4 show that the VAIC has β=0.107 and p<0.01; similarly, its 

components VACE, VAHU, and STVA have β=7.614. p<0.01; β=0.02, p<0.01; β=1.298, p<0.01 

respectively. The strength of the relations is also good as the R-square is approximately VAIC 

(0.390), VACE (0.437), VAHU (0.040), and STVA (0.058). These results are consistent with our 

hypothesis and the intellectual capital theory. The empirical investigation supports the assumption 

that a corporation with a higher IC level draws more interest from the investor. This also shows 

that investors value the IC while making an investment decision. More value is given to the capital 

employed efficiency of the firm than that of human capital and structural capital efficiency.  

The results indicate that VAIC and its components have different values associated with 

them. This shows that investors treat each component differently while calculating real value 

before making an investment decision. This result supports the findings of Firer and Williams 

(2003) and Stahle et al.'s (2011) criticism of the VAIC model. Therefore, the study's investment 

decision results will help constitute IC's value-added ability. These results conform with the results 

of past studies (Chen et al., 2005; Nimtrakoon, 2015; Dzenopoljac et al., 2016). These results 

require that Pakistani firms have to divert the focus of their investment in developing their human 

and structural capital. These knowledge resources help the companies attain profitability and a 

competitive advantage. This study also paves the way for the country's human resource 

development, so the actual potential of these intellectual capitals is efficiently utilized for the 

betterment of the organization and the nation. 

H3 predicts the relation of financial Vulnerability with financial performance. Model 5 of 

Tables 4, 5, and 6 shows a positive increase in equity ratio and operating margin and significantly 

impacts firm performance. (β=1.295. p<0.01; β=1.786, p<0.01). This shows that VAIC influences 

profitability, which could result in an improvement in financial vulnerability. Further, this reflects 

that the increase in firm strength, flexibility, and adaptable capacity positively impacts its market 

price and Tobin's Q. This boosts the investors' confidence, so their interest increases in these firms. 

The study's fourth hypothesis predicts that the firm's financial vulnerability mediates the 

relationship between intellectual capital and financial performance, and this association is stronger 

in firms with a good vulnerability level. Mediation is tested using a technique developed by Baron 

and Kenny (1986). The condition for mediation is that (1) There is a significant association 

between intellectual capital, the independent variable, and firm performance, the dependent 

variable (ii) Intellectual capital, the independent variable, also significantly influences the 

mediating variable, financial Vulnerability and (iii) financial Vulnerability the mediating variable 

also has a significant relation with the dependent variable firm performance; after the fulfilment 

of these three conditions of mediation the combined effect is tested of independent variable 

intellectual capital and financial Vulnerability the mediating variable on firm performance. 
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Table 4. Regression Results  

Variables 

(1) (5) (3) (6) (2) (4) (2) (4) (2) (4) 

ER TQ TQ TQ ER TQ ER TQ ER TQ 

           

VAIC 

 

0.019*** - 0.107*** 0.096*** - - - - - - 

(0.005) - (0.019) (0.019) - - - - - - 

VACE 

 

- - - - 0.798*** 7.614*** - - - - 

- - - - (0.154) (0.608) - - - - 

VAHU 

 

- - - - - - 0.019*** 0.020 - - 

- - - - - - (0.005) (0.017) - - 

STVA 

- - - - - - - - 0.324*** 1.298*** 

- - - - - - - - (0.095) (0.285) 

ER 

- 1.295*** - 0.595*** - - - - - - 

- (0.158) - (0.149) - - - - - - 

           

FSIZE 

0.385*** 0.199 -0.021 0.207** 0.364*** 0.290*** 0.385*** 
-

0.379*** 
0.388*** 

-

0.413*** 

(0.035) (0.121) (0.080) (0.092) (0.036) (0.090) (0.034) (0.113) (0.033) (0.111) 

           

LEV 

-

1.845*** 

-

3.105*** 
1.170** 0.0712 

-

1.743*** 
0.582 

-

1.843*** 
-1.053** 

-

1.862*** 
-1.053** 

(0.130) (0.581) (0.461) (0.653) (0.122) (0.405) (0.130) (0.474) (0.131) (0.470) 

           

Constant 

-

1.231*** 
2.822*** 0.544 -0.189 

-

1.034*** 

-

2.285*** 

-

1.217*** 
5.206*** 

-

1.361*** 
4.677*** 

(0.232) (0.840) (0.752) (0.707) (0.264) (0.848) (0.233) (0.892) (0.232) (0.837) 

           

Observations 530 
530 530 530 530 530 530 530 530 530 

R-squared 0.505 0.135 0.390 0.409 0.494 0.437 0.505 0.04 0.504 0.058 
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Table 5. Regression Results 

Variables 
(1) (5) (3) (6) (2) (2) (2) 

OM TQ TQ TQ OM OM OM 

        

VAIC 

 

0.021*** - 0.107*** 0.075*** - - - 

(0.002) - (0.019) (0.021) - - - 

VACE 

 

- - - - 0.447*** - - 

- - - - (0.0360) - - 

VAHU 

 

- - - - - 0.022*** - 

- - - - - (0.002) - 

STVA 
- - - - - - 0.374*** 

- - - - - - (0.027) 

OM 

 

- 
1.786*** 

(0.619) 
- 

2.077*** 

(0.555) 
- - - 

       

FSIZE 
0.060*** 

(0.010) 

-0.502*** 

(0.132) 

-0.021 

(0.080) 

0.138* 

(0.083) 

0.117*** 

(0.011) 

0.059*** 

(0.011) 

0.063*** 

(0.010) 

        

LEV -0.130*** -0.622 1.170** 0.901* -0.155*** -0.232*** -0.246*** 

 

 

(0.026) (0.547) (0.461) (0.473) (0.0297) (0.0276) (0.0272) 

       

Constant -0.227*** 5.663*** 0.544 -0.442 -0.712*** -0.239*** -0.418*** 

 

 

(0.072) (0.933) (0.752) (0.729) (0.083) (0.073) (0.076) 

       

Observations 530 530 530 530 530 530 530 

R-squared 0.410 0.058 0.390 0.406 0.371 0.391 0.406 

Table 6. Regression Results 

Variables 
(1) (5) (3) (6) (2) (2) (2) 

ACR TQ TQ TQ ACR ACR ACR 

        

VAIC 

 

0.002*  0.107*** -0.113*** - - - 

(0.001)  (0.019) (0.019) - - - 

VACE 

 

- - - - 0.035*** - - 

- - - - (0.009) - - 

VAHU 

 

- - - - - 0.003*** - 

- - - - - (0.001) - 

STVA 
- - - - - - -0.038*** 

- - - - - - (0.009) 

ACR 
- -1.807**  -2.349*** - - - 

- (0.727)  (0.839) - - - 

        

FSIZE 
0.002 

(0.003) 

-0.363*** 

(0.109) 

-0.021 

(0.080) 

-0.016 

(0.080) 

0.003 

(0.003) 

0.002 

(0.003) 

0.002 

(0.003) 

        

LEV 
-0.003 -1.082** 1.170** 1.161** 0.002 -0.008 -0.006 

(0.009) (0.473) (0.461) (0.459) (0.009) (0.009) (0.009) 

        

Constant 
0.027 5.244*** 0.544 0.609 0.004 0.035 0.053** 

(0.023) (0.888) (0.752) (0.744) (0.024) (0.022) (0.022) 

        

Observations 530 530 530 530 530 530 530 

R-squared 0.023 0.042 0.390 0.396 0.009 0.023 0.018 
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Tables 4, 5, and 6 reflect that all the direct relationship conditions of mediation are fulfilled. 

However, Models 6 of Tables 4, 5, and 6 present the results of combined regression considering 

the independent and mediating variable (i.e., intellectual capital and financial Vulnerability) on the 

study's dependent variable (i.e., financial performance). The influence of intellectual capital on 

financial performance remains statistically significant (positive, negative), as expected (β = 0.096, 

p < 0.01; β = 0.075, p < 0.01; β = -0.113, p < 0.01), whereas the mediator impact of financial 

vulnerability on financial performance also remains significant statistically (positive, negative) as 

per measurement of financial vulnerability proxy (β = 0.595, p < 0.01; β = 2.077, p < 0.01; β = 

−2.234, p < 0.01) in Models 6. These results show that intellectual capital increases the 

sustainability level of the firm by improving its vulnerability level, further improving firm 

performance. These results are consistent with previous research supporting IC's economic and 

sustainable advantages (Peng et al., 2007; Ferreira and Fernandes, 2017; Shahwan and Habib, 

2020). Based on resource-based theory, intellectual capital increases the utilization of 

organizational resources that increase the firm's flexibility and adaptability power, improving the 

firm's vulnerability level and strength to face financial shocks. A better vulnerability level 

increases the firm's performance by raising investor confidence in the firm's sustainability level. 

These results confirmed the mediating role of financial Vulnerability and H4. 

These results are empirical evidence for those Pakistani firms paying less attention to 

intellectual capital that they should have to divert their investment focus to develop their human 

and structural capital. These knowledge recourses help companies reduce financial vulnerability, 

attain a competitive advantage, and improve firm performance. The study also paves the way for 

the country's human resources development. A better organizational structure is needed so that the 

actual potential of this intellectual capital can be efficiently utilized for the betterment of the 

organization and the country. 

5.0 Discussion and Conclusion 

Previous Literature on VAIC raises criticism of its reliability and effectiveness. Generally, 

mixed results have always been reported by various empirical studies; for instance, Firer and 

Williams (2003) conducted their study in South African firms and failed to identify any 

relationship between VAIC and market value, profitability, or productivity, while a positive 

relation among IC, market value and financial performance were reported by Chen et al. (2005) in 

the economy of Taiwan. Thus, the questions arise of whether the VAIC approach adequately 

explains business reality or whether it needs further adjustments or improvements to perform 

coherently. Previous studies also revealed that corporations in developing or emerging economies 

primarily depend on tangible assets and neglect intangible assets (Maditinios et al., 2011). 

Maditinios et al. (2011) concluded that most mixed results were reported while replicating the 

VAIC model in developing countries. The inefficiencies of developing countries in properly 

utilizing their intangible asset might be the reason for mixed results, so there is a need to investigate 

the VAIC model in developing countries further to authenticate this model. Hence, it seems logical 

for IC studies to establish a proper and complete link between Intellectual Capital and the 

corporation's value.  
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The scope of the current study is to explore the IC literature further using Pakistan's 

corporation to confirm the IC's role in enhancing financial performance under the mediating role 

of financial vulnerabilities of Pakistan firms. This study helps answer some of the abovementioned 

questions about the VAIC approach's potential in measuring intellectual capital. The study also 

validates the potential of this approach in indirectly measuring the role of intellectual capital in 

increasing firm performance by improving the sustainability and adaptability power of the firms. 

This study contributes to the running debate among management and accounting researchers about 

the role of intellectual capital. It directly impacts firms' performance by increasing profitability 

and indirectly influencing firm vulnerability level, which is crucial to accessing sustainability.  

This study has theoretical and practical implications for future research. Relating IC with 

performance using an indirect path of financial Vulnerability provides an opportunity for 

intellectual capital research to associate it with the current COVID-19 situation when organizations 

face sudden disruption of business operations and resultant financial shocks. The organization has 

to struggle for its survival. The ability of a firm to meet financial shock is a crucial factor for an 

organization's survival, and IC is a key contributor to increasing this ability. Therefore, we could 

say that the increase of VAIC and its components like capital employed efficiency, human capital 

efficiency, and structural capital efficiency has a significant positive impact on profits and equity 

building. However, they have to bear the increase of admin for a broader perspective, which will 

result in a decrease in a firm's vulnerability level. This improved vulnerability level increases the 

firm's market reputation, as do its price and financial performance. 

This study shows that Pakistani investors and corporations emphasize IC and its human 

and structural capital components. In this study, a country like Pakistan, with a huge population, 

requires a shifting focus on developing its human capital, which is a core part of IC; this could 

help the corporation obtain a competitive advantage and attain sustainable growth. The 

organization has to invest in staff training and improving structural capital so that employees can 

contribute effectively to its success. This is another study that supports the IC theory; therefore, 

there is a need for accounting bodies to focus on developing accounting standards that incorporate 

IC as part of financial statements. This paves the way for further investigation of IC significance 

and the development of more mature IC measurement techniques to capitalize on IC on the balance 

sheet. The study helps in bridging the book value and market value gap. The disclosure of IC 

allows investors to easily differentiate firms with higher IC, so investment decisions become easy 

for them.  

Like every study, the current study also has limitations that should be addressed in future 

research. This study used Tobin's Q as a measure of performance; other performance measures 

like Return on investment (ROI), Economic Value Added (EVA), and Market Value Added 

(MVA) should be considered for future research. The scope of the current study is limited to ten 

years of 53 corporations in Pakistan's non-financial sector. In future research, knowledge-based 

and other sectors (financial and non-financial) could be compared with intangible assets. Instead 

of financial vulnerability, measures like financial resilience are required to explore the role of IC 

in enhancing the strength of organizations to withstand financial shocks. 
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