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Abstract: The purpose of this study is to investigate the information content 

disclosure of VAIC influence on firm value through firm performance, and 

leverage, to obtain a robust integrated model that can reveal the information 

content of intellectual capital. The research population is 709  companies 

listed on the Indonesian   capital   market.   Using   purposive   sampling, 

159 manufacturing companies were identified from 2017 to 2019, with N = 507 

observations, by using path analysis and panel regressions. The research 

finding is a robust integrated model in which capital employee efficiency 

(CEE) and human capital efficiency (HCE) affect firm value when using 

(Tobin’s Q) fully mediated through firm performance (ROI) and leverage 

(DER). The results obtained highlight the importance of the integrated model 

that places firm performance (ROI) and leverage as an intervening variable 

between the information content of VAIC and its effect on firm value, become 

a model for disclosing the information content of multidimensional intellectual 

capital. 
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1    Introduction 
 

Information content of intellectual capital and firm performance is an important factor for 

investors and creditors, as a basis for making investment decisions in the capital market, 

and for managers who will borrow capital, and in improving the efficiency and 

effectiveness of the company operation to achieve economic value-added, especially 

sales and earnings target. The relationship between the investors and creditors with 

management is a manifestation of the implementation of agency theory, signalling theory, 

optimum capital structure theory, or tax driven theory (Jensen and Meckling, 1976; 

Connelly et al., 2011; Modigliani and Miller, 1963; Harmono et al., 2023). 

Dealing with the results of previous studies related to intellectual capital using the 

measurement of value-added intellectual capital (VAIC) components including capital 

employee efficiency (CEE), human capital efficiency (HCE), and structural capital 

efficiency (SCE) with firm value using Tobin’s Q, PER, and PBV measurements showed 

contradictory results (Pulić, 2008; Maditinos et al., 2011; Singla, 2020; Smriti and Das, 

2018; Soewarno and Tjahjadi, 2020; Smriti and Das, 2018; Kim et al., 2011; Stahle et al., 

2011) 

 On the other hand, several studies that analyse intellectual capital with firm 

performance using measurements of return on investment (ROI), return on assets (ROA), 

return on equity (ROE), growth, EPS, and firm productivity using asset turnover (ATO) 

showed inconsistent results (Rehman et al., 2011; Gupta and Raman, 2021; Cheng et al., 

2010; Alipour, 2012; Riahi-Belkaoui, 2003; Chen et al., 2005; Pulić, 2008; Iazzolino and

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Laise, 2013; Maji and Goswami, 2020 ;Hoang H.T at al 2020;Vale et al., 2022). 

There are still few studies that have analysed the relationship between intellectual 

capital and leverage. Liu and Wong (2011) examining the effect of stock patents data, 

research and development on funding decisions (market leverage) shows a significant 

positive, and negatively with book leverage. Kim et al. (2011) examines technological 

innovation on firm value mediated by leverage as empirical evidence from Korea, the 

result indicate that the technological innovation has a positive effect on firm value, but 

negatively through the mediating variable of leverage. 

Based on previous researches, there is still a gap between the results of research 

examining the relationship between intellectual capital and firm value (Tobin’sQ, PBV 

and PER), and intellectual capital (VAIC component) with firm performance (ROI, ROA 

and ROE) that the model still shows not robust, 2019; Maji and Goswami, 2020; Vale et 

al., 2022; Hoang et al., 2020), Therefore, the research motivation is to develop a robust 

integrated model, using sensitivity analysis by placing control variables size and interest 

on the relationship between intellectual capital using measurements (CEE, HCE, SCE) 

and firm value (Tobin’s Q, PER and PBV) through firm performance with 

measurements (ROI, ROA and ROE) and leverage (DER) that is able to reveal the 

information content of intellectual 
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Information content disclosure of VAIC 3 

 
capital referring to the research model (Kim et al., 2011; Liu and Wong, 2011; Stahle 

et al., 2011; Bassetti et al., 2019; Modigliani and Miller, 1958, 1963). 

Pulić’s VAIC model is still relevant as the basis for disclosing the information 

content of intellectual capital, as it fundamentally reflects the creation of human capital, 

supported by physical capital, and is able to accommodate all intellectual capital value 

creations. However, it must be noted that there are limitations to specific measurements 

that have been developed, including those related to relational capital, technological 

innovation, intangible assets, research and development, marketing strategy, and the 

measurement of other intellectual models. This view is in line with the insights from 

21 years of research and development in theory and practice (Edvinsson, 2013; Liu and 

Wong, 2011; Edvinsson et al., 2022;; Ordóñez de Pablos, 2023). 

Based on the gap between previous studies, this study develops a robust integrated 

model, namely information content disclosure of VAIC: influence on firm value through 

financial performance and leverage. The writing organisation of this paper is as follows: 

1 introduction 

2 literature review and hypotheses development. 

3 methodology supported robustness checks 

4 empirical results and discussion 

5 finally, conclusions and implication. 

 
 

2 Literature review and hypothesis 

 

2.1 Relationship between intellectual capital and firm performance 

The description of VAIC in Pulić (2000, 2004, 2008) model has fundamentally 

contributed to measuring intellectual capital efficiency (ICE). Another view, the research 

focuses on the multidimensional analysis of intellectual capital, including concepts such 

as the balanced scorecard, Skandia navigator, intellectual capital index and capital tree, 

and intellectual capital framework (Kaplan and Norton, 1992;; Sveiby, 1997; Rossi and 

Polcini, 2018). 

This research focuses on developing the VAIC information content disclosure model 

effects on firm value through the role of the mediating variable of financial performance 

(ROI) and capital structure (DER). This can serve as a fundamental basis for further 

research and help uncover intellectual capital behaviour patterns to discuss the 

components of the VAIC concerning the dimensions of firm performance, leverage and 

firm value. Referring to the propositions of Pulić (2004) and Iazzolino and Laise (2013), 

VAIC can be calculated as follow: 

VA  OUT  IN 

OUT = total sales and IN = cost. 
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Value-added can be determined as follows: 

VA  OP  EC  D  A 

where OP   =   operating   profit,   EC   =   employee   costs,   D   =   depreciation   and 

A = amortisation. According to Pulić (2000), factor capital depends on human capital in 

creating the added value of a company, VA = HC + SC. Based on this equation, we can 

derive that HCE = VA / HC. In this case, HCE = human capital efficiency coefficient and 

HC = salary and wages. The calculation of SCE can be done as follows: SCE = SC / VA 

and ICE = HCE + SCE. In the Pulić model, the value-added cannot only be created by the 

human capital factor; of course, achieving a level of efficiency in the company’s 

operations requires financial and physical capital as well. Therefore, a CEE coefficient is 

needed, which is calculated by CEE = VA / CE. In this case, CE = book value of assets, 

formulated as: 

VAIC  HCE  SCE  CEE  
 VA 

 
SC 

 
VA 

. 
 

Next, 
 

VA  HC  SC (1) 

Dividing the two sides by VA is the same as: 

1  
HC 

 
SC 

VA  VA 

Then: 

 
1 


1 
 

SC 
  

 

 
(2) 

VA VA 
 

HC 

By replacing: 

HCE  
VA

 
HC 

SCE  
SC

 
VA 

 
HCE reflects labour productivity / salary and wage 

 

structural capital efficiency0 

Equation (2) becomes: 

 
SCE  1

1 
 

 

HCE 

 
(3) 

In equation (3), HCE shows the productivity of knowledge workers in creating value 

that requires physical capital support. The information content of intellectual capital 

disclosure has a relationship with financial performance (ROI). It is necessary to look at 

CEE related to physical performance and the human aspect. On the other hand, the 

behaviour of SC components is also a part of intellectual capital. The higher VA created 

by each knowledge worker in utilising physical capital (SC) to increase added value is a 

part of VA, which is formulated as follow: 
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δSCE 
 

1 
 0

 (4) 
δHCE  HCE2

 

Description of ICE: 
 

Description Notation 

Sales OUT 

– Cost IN 

= VA VA 

– Salary and wages (human capital) HC 

= Structural capital (Ebitda / earnings before interest 

and tax, before depreciation and amortisation) 

SC 

– Depreciation and amortisation D + A 

= Operating profit OP 

1 If HCE = 1, or SCE = 0, then VA can only pay labour costs; this means no added 

value. 

2 If HCE > 1 or SCE > 0 and then, there is value creation, and VA can exceed labour 

costs, assuming that the profit-oriented company must be in the HCE > 1 condition. 

However, in reality, if the condition 0 < HCE < 1, the company has not been able to 

generate added value (VA < IC) and cannot achieve a profit. Therefore, Pulić (2000) 

defines ICE as follows: 

ICE  HCE  SCE (5) 

The relationship between ICE and HCE productivity can be calculated with equation (3) 

into equation (5), as follows: 

 

SCE  1
1 

 

 

HCE 

ICE  HCE  SCE  HCE 

1  

1    
. 

 
 

 (6)  
HCE 




  

Or the two sides are divided by their equal HCE form an equation 
 

HCE  

1 

   1    


ICE 
  

HCE 



  
  . 

HCE HCE 

Or this can be simplified, 

ICE  
HCE2  HCE 1 

HCE 

 

 

 

 

(7) 
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Based on equation (7), the equation of the linear function ICE f(HCE) can be derived as: 

 
2 

δICE 

δHCE 
 standardised coefficient   0 (8) 

 

Referring to equation (8), the SCE function concerning ICE can be derived as follows: 

 
2 

δICE 

δSCE 
 standardised correlation coefficient base   0 (9) 

 

Initially, in proposition Pulić (2000), there was no logical relationship between traditional 

financial performance ROA and HCE. The function of the equation, ROA = f(HCE), 

assumes 
δROA 

 0. Referring to equation (8) is a misleading function, because HCE is 
δHCE 

an element of added value; to this extent, Pulić (2000) has contributed a meaningful 

intellectual capital proposition in measuring VAIC = {VACA, VAHU, STVA}, 3  VAIC. 

Pulić (2008), after considering various inputs, finally acknowledges that ICE disclosures 

develop in a multidimensional manner can be linked to traditional financial performance 

(Kaplan and Norton, 1992; Sveiby, 1997; Edvinsson, 1997; Lin and Edvinsson, 2008; 

Iazzolino and Laise, 2013; Liu and Wong, 2011). 

The multidimensionality of intellectual capital can be explained based on Van Horne 

(1971) in principle, all organisational activities lead to a strategy of obtaining sources of 

funds both from debt and equity and allocated to company activities in working capital 

and investment activities of tangible fixed assets and intangible assets, and then these 

activities generate sales with various business strategies in which there are opportunities 

to create added value: customer-focused value creation; product efficiency and 

effectiveness; technological innovations; efficiency and effectiveness of human resource 

management; for tax-driven theory, all of this activity to attain the company’s ability to 

obtain earnings will be more meaningful when compared to assets (ROI) (Van Horne, 

1971). 

Based on the optimal capital structure theory of Modigliani and Miller (1963); and 

the VAIC model (Pulić, 2000, 2004, 2008), as well as the views of modern financial 

management (Van Horne, 1971). The intellectual capital disclosure model can contribute 

to the mainstream research model disclosure in a multidimensional of intellectual capital. 

Research related to the IC looks at its effects on financial performance (Smriti and Das, 

2018; Bontis et al., 2018; Sardo and Serrasqueiro, 2018; Tripathy et al., 2016; Bontis 

et al., 2018; Riahi-Belkaoui, 2003; Cheng et al., 2010; Zéghal and Maaloul, 2010; 

Alipour, 2012) and the relationship between IC with a capital structure (Liu and Wong, 

2011). 

Referring to the insights gained from 21 years of theory and practice (Edvinsson, 

2013), the phenomenon of intellectual capital will become more multidimensional, and 

human capital can create value-added creations in the global economic system. Along 

with structural capital and relational capital within the concept of knowledge-sharing 

(Edvinsson, 2002; Vrontis et al., 2020; Tarsakoo and Charoensukmongkol, 2020). 


i 

t 0 

ICE  ICE 
2

 


i 

t 0 

HCE  HCE 


i 

t 0 


i 

t 0 

ICE  ICE 
2

 

SCE  SCE 
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Previous research, about multidimensional intellectual capital disclosure affecting 

financial performance shows inconsistent results (Singla, 2020; Javornik et al., 2012; 

Celenza and Rossi, 2014; Rossi and Celenza, 2013; Soewarno and Tjahjadi, 2020; 

Janoševic and Dženopoljać, 2012; Soriya, 2019). According to Bassetti et al. (2019), the 

relationship between VAIC component and firm performance is biased, caused by the 

interest factor. This study places interest and size variables as control variables, by testing 

the company performance measurement before deducting interest there is EBIT / assets 

(ROI) compared to those already deducting interest and taxes, namely ROA and ROE, 

concerning the VAIC component, to obtain a robust model. Based on a theoretical review 

and the previous research, the hypotheses are: 

H1a There is an association between the ‘value-added human capital coefficient’ and 

financial performance measured using ROI, ROA, and ROE, with interest and firm 

size as control variables. 

H1b There is a positive association between the ‘value-added capital employed 

coefficient’ and financial performance measured using ROI, ROA, and ROE, with 

interest and firm size as control variables. 

H1c There is a positive association between ‘value-added structural capital coefficient’ 

and financial performance measured using ROI, ROA, and ROE, with interest and 

firm size as control variables. 

 
2.2 Relationship between intellectual capital and leverage (DER) 

Previous research that examines the relationship between intellectual capital and 

corporate funding strategy decisions as measured by leverage has not been widely 

investigated. Therefore, one of the novelties of research motivation has been the 

influence of intellectual capital on leverage (Liu and Wong, 2011; Kim et al., 2011; Tran 

et al., 2020). 

In terms of optimal capital structure theory, it was first formulated by Modigliani and 

Miller (1958), who assumed that when there was no tax, the capital market was efficient 

with low transaction costs and market information was accessible, then the weighted 

average cost of debt capital and equity capital became irrelevant to consider through 

optimal capital structure. Next, Miller (1963) corrected when there is tax, and the capital 

structure becomes relevant to consider in achieving the optimal weighted average cost of 

debt and equity capital (Fama, 1970; Modigliani and Miller, 1963; Jensen and Meckling, 

1976). 

Based on the theoretical review of the relationship between intellectual capital and 

leverage, we hypothesise that: 

H2a There is an association between the ‘value-added human capital coefficient’ and 

leverage. 

H2b There is a positive association between the ‘value-added capital employed 

(physical and financial) coefficient’ and leverage. 

H2c There is a positive association between ‘value-added structural capital coefficient’ 

and leverage. 
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2.3 Relationship between intellectual capital, firm performance and leverage 

with firm value (Tobin’s Q) 

A series of studies on the relationship between the capital efficiency coefficient of 

intellectual capital with firm performance and firm value has been carried out (Pulić, 

2000; Tran and Vo, 2018; Smriti and Das, 2018; Iazzolino and Laise, 2013). For value 

creation created by human capital, the company funding policy is measured using the 

optimal capital structure, proven by a robust model. Previous studies (Modigliani and 

Miller, 1958; Liu and Wong, 2011; Salvi et al., 2020; Frank and Goyal, 2003) have 

conducted tests on the pecking order theory on a large sample from 1971 to 1998, which 

shows that the model is not robust and contradictory. Although the company condition 

has a deficit in the long-term, the company continues to fund debt, for company managers 

who are creative and innovative will always create breakthroughs to increase sales and 

add value. 

The measurement of intellectual capital using research and development costs and 

intellectual property rights related to technological innovation influence funding 

decisions (Liu and Wong, 2011). The measurement of firm value in several previous 

research using: return, Tobin’s Q, PER and PBV (Vo and Ellis, 2017; Sharpe, 1964; 

Bouchaud et al., 2001; Riahi-Belkaoui, 2003). Based on previous research, we 

hypothesise: 

H3a There is an association between the ‘value-added human capital coefficient’ and 

firm value measured by Tobin’s Q, PER and PBV. 

H3b There is a positive association between the ‘value-added capital employed 

coefficient’ and firm value measured using Tobin’s Q, PER and PBV. 

H3c There is a positive association between ‘value-added structural capital coefficient’ 

and firm value measured using Tobin’s Q, PER and PBV. 

H3d There is a positive association between ‘firm performance’ and firm value 

measured using Tobin’s Q, PER and PBV. 

H3e There is an association between ‘leverage’ and firm value measured using 

Tobin’s Q, PER and PBV. 

 
 

3 Methodology 

 

3.1 Research design and sample selection 

The research design is explanatory research that examines causality relationships using 

the formulation of hypotheses to see the relationship between the information content of 

VAIC: influence on firm value through firm performance and leverage, with size and 

interest as a control variable. The data samples are manufacturing companies that went 

public in the Indonesian capital market. 159 companies were observed in four years the 

latest data available from 2017 to 2019, with 507 sample observations. Using path 

analysis techniques based on panel regression. 
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3.2 Dependent, independent and control variables measurement 

Table 1: Variable definition 

Variables Description Measuring variables 

Dependent variables 

Firm performance (Y1) 

Return on 
investment (Y1.1) 

Return on equity 
(Y1.2) 

Return on assets 

(Y1.3) 

ROI (Lag_ROI) Earnings before interest and tax 
 

Assets 

ROE (Lag_ROE) Earnings after tax 

Equity 

ROA (Lag_ROA) Earnings after tax 

Assets 

Leverage (Y2) DER  Debt 

Equity 

Firm’s value (Y3) 

Tobin’s Q (Y3.1)  Tobin’s Q 

(Lag_Tobin’s Q) 

 
(Equity market value 

Liabilities market value) 

(Equity book value 

Liabilities market value) 

Price earnings ratio 

(Y3.2) 

Price to book value 

(Y3.3) 

Independent variables 

PER (Lag_PER) Price 
 

Earnings per share 

PBV (Lag_PBV) Price 
 

Book value of stock 

VAIC Sum of HCE, SCE and 

CEE 

VA = value-added 

OP = operating profit 

VA = OP + EC + D + A EC = employee costs 

VAIC = ICE + CEE D = depreciation 

ICE = HCE + SCE A = amortisation 

Human capital 
efficiency (X1) 

Capital employee 
efficiency (X2) 

Structural capital 

efficiency (X3) 

 

 
Control variable 

HCE  VA 
 

Value added 

HC  Employee costs 

CEE  VA 
 

Value added 

CE  Capital equity 

SCE Value added 

VA  HC 
 
Human capital 

VA Value added 

 

 

Interest (X4) Interest expenses Natural logarithm of interest expenses 

Size (X5) Ln assets Natural logarithm of total assets (AT) 

LAG X (Cochrane 

Orcutt method) 

X – (Unstandardised coefficient beta between LAG_RES and 

unstandardised predicted value  LAG_X) to remove autocorrelation 
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4 Results and discussion 

 

4.1 Descriptive statistics 

Based on the results of descriptive statistical analysis for each variable, it can be seen in 

Table 2. 

Table 2      Descriptive statistics 
 

Variables N Mean SD Minimum Maximum 

CEE 507 0.204 0.661 –1.978 5.253 

HCE 499 3.729 9.553 –4.781 69.695 

SCE 505 0.485 3.933 –2.578 39.041 

ROA 506 0.046 0.093 –0.408 0.607 

ROE 497 0.073 0.266 –1.703 2.555 

ROI 505 0.126 0.204 –0.975 0.951 

DER 507 1.110 0.934 0.006 11.098 

DAR 499 0.432 0.202 0.003 0.859 

PER 506 1.548 19.876 –8.959 94.260 

PBV 503 5.146 8.979 –1.137 58.036 

Tobins Q 502 1.693 1.477 0.036 9.801 

ln_Interest 506 1.007 1.003 5.202 12.717 

ln_Asset 506 1.223 0.687 10.243 14.546 

Valid N (listwise) 472     

HCE which shows the contribution of salary and wage costs in producing value-added 

has the highest level of efficiency among the VAIC components with an average of 

3.729, and the highest variance of 9.553 compared to SCE and CEE with an average of 

0.485, and 0.204 and a standard deviation of 3.933 and 0.661, respectively. Furthermore, 

the highest level of profitability is ROI with an average of 0.126, followed by ROE and 

ROA respectively 0.0273, and 0.046, with almost the same data variation values, the 

highest being ROE of 0.266, next ROI, 0.204 and ROA of 0.093. The average debt 

condition divided by assets is 0.432, the minimum value is 0.003, and the maximum 

value is 0.859 showing a reasonable funding structure, and the average DER value is 

1.110, with a standard deviation of 0.934, in this case, company performance and 

leverage act as mediating variables. Finally, the company value condition that has the 

highest value is PBV with an average of 5.146, which is greater than Tobin’s Q of 1.693, 

and PER 1.548. A detailed statistical description can be seen in Table 2. 

 
4.2 Correlation analysis 

Description of the relationship between intellectual capital variables CEE and HCE have 

a relationship with company performance ROI, ROE and ROA, and SCE is not related. 

Meanwhile, the only CEE variable that has a relationship with leverage (DER). On the 

other hand, the variables that have a relationship with PER are CEE, HCE, and SCE 

which are not related to PER, all VAIC components are not related to Tobin’sQ. The 

pattern of relationships between variables will be tested in depth using panel regression, 

1

1

2

4

8

29
42

73
82





k 4 k k      

 

 

 

 

 

 

 
Information content disclosure of VAIC 11 

 
as well as to test hypotheses and answer research objectives. In detail can be seen in 

Table 3. 

 
4.3 Robustness tests of the model 

Diagnostic tests to confirm the robustness model with size and interest as control 

variables. The first step is the classic multiple regression assumption test. In the normality 

test of the data using the Kolmogorov-Smirnov (K-S) test, K-S results for all variables 

showed a significance value below 0.05, indicate data conditions were normal. 

Furthermore, based on the multicollinearity test, the cut off VIF = 1 / tolerance value is 

below 10% of each variable, so there is no multicollinearity. In the autocorrelation test, 

the Durbin-Watson value in rank = dl < DW < 4 – du, N table of sample 507 with K 7, the 

dl value is 1.707 and du 1.831. If 4 – 1.831 = 2.169 then the DW value is between 

1.707 < DW < 2.169; by using the Cochrane-Orcutt method, all variables have no 

autocorrelation. The heteroscedasticity based on the scatter plot diagram of the data does 

not show a certain pattern. 

The next stage is using path analysis. The first is to examine the effect of the VAIC 

components: CEE, HCE, and SCE, on the firm performance, with interest and size as the 

control variables. To get a robust model, it can be tested through the regression panel: 

ROI1.1 | ROE1.2 | ROA1.3i,t  0  1HCEi,t  2CEEi,t  3SCEi,t 

 
m 

k 4 
k Interestk 

m 

k 5 
k Sizek i,t 

Note: {ROI = Model 1a; 1b | ROE = Model 2a; 2b | ROA = Model 3a; 3b}, Interest and Size 
as control variable. 

Regression Model 1a and 1b show that a valid measure of firm performance in the 

model of the effects of the VAIC component on firm performance is ROI and ROE. ROI 

is obtained from earnings before interest and taxes divided by assets, significantly 

producing a robust model with Interest and Size as control variables. The regression 

coefficients of CEE, HCE, and SCE on ROI are 0.507 (p = 0.000), 0.123 (p = 0.002), and 

–0.057 (p = 0.136). The IC that affects ROA is CEE, HCE, –0.192 (0.002), and 0.243 

(0.000), respectively, and the only CEE that affects ROE is 0.658 (p = 0.000). Based on 

the sensitivity analysis of the ROI and ROA models, each has adjusted R square value of 

0.314 (p = 0.000) when using ROI which is greater than 0.274 (p = 0.000) for ROA, while 

ROE shows unstable results before and after entering the control variables Size and 

Interest. Thus, the model is robust when firm performance uses ROI measurements. Firm 

performance (ROI) and DER act as fully mediating variables in the relationship between 

CEE, HCE and firm value (Tobin’sQ). The results of this study support Bassetti et al. 

(2019). For details, see Tables 4 and 5. 
The second path of the VAIC component on the debt-to-equity ratio (DERi,t) with 

Interest and Size as control variables in Model 4a and 4b with the equation model: 

 Model 4a;b 

DER2.2i,t      1HCEi,t   2 SCEi,t   
m

  Interest   
m

 

k 5 

 

 

 

k Sizek  



i,t 
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Leverage measurement robustly using DER has been supported by Liu and Wong (2011) 

and Modigliani and Miller (1963) after and before entering Interest and Size as control 

variables, the consistently standardised coefficient beta of CEE affects DER, 0.137 

(p = 0.003). Meanwhile, the HCE and SCE were not significant. 

In the third path, testing VAIC components: CEE, HCE, SCE affects firm value. To 

get a valid firm value measurement model using a regression panel between Tobin’s Q, 

PER and PBV, with Interest and Size as control variables, we use the equation: 

Tobin’sQ3.3 | PER3.2 | PBV3.1 |i,t 
 0  1HCEi,t  2CEEi,t  3SCEi,t  4ROAi,t 

 
5 i,t k 6     

k k
 k 7     

k k
 i,t 

Note: {Tobin’sQ = Model 5a; 5b} | PER = Model 6a; 6b | PBV = Model 7a; 7b}, Interest 
and Size as control variables. 

Based on Model 5a;b, Model 6a;b, and Model 7a;b show consistent results when 

measuring firm value using Tobin’sQ and PER with the control variables Interest and 

Size, while PBV shows inconsistent results. In this case, the variables that affect 

Tobin’s Q are leverage (DER) and firm performance (ROI), respectively, that is, –0.125 

(p = 0.020), and 0.123 (p = 0.022), while CEE, HCE, and SCE statistically do not affect 

Tobin’s Q. Tobin’s Q value obtained from market capitalisation + debt market value 

divided by assets represents the response of investors and creditors to firm performance 

(ROI) and capital structure (DER). 

When a firm value uses PER, the variables that directly affect PER are HCE, 0.100 

(p = 0.037), and ROI, 0.122 (p = 0.025). PER obtained from price divided by earnings per 

share (EPS) reflects the response of investors to earnings (ROI), and responds to human 

capital in generating added value (HCE). Thus, the disclosure of intellectual capital 

information content can be seen directly from the relationship between the VAIC 

component and PER and indirectly through ROI and DER using Tobin’s Q measurement. 

When firm values with PBV, variables that directly affect PBV when placing and remove 

the control variables interest and size, the model showing inconsistent. 

These findings are robustly able to explain the inconsistent results of previous studies 

regarding the relationship between IC and firm value are caused by different firm value 

measurements produce different stakeholders responses. 

The results of this study are methodologically robust, resulting in an integrated model 

that can reveal the information content of VAIC and its effect on firm value through firm 

performance and leverage. This is in line with research objectives and previous research 

(Harris and Raviv, 1991; Edvinsson, 1997; Bassetti et al., 2019; Stahle et al., 2011; Liu 

and Wong, 2011). For more details, see Tables 4 and 5. 
 

4.4   Discussion 

Equation model 1: 

ROIi,t    0   1HCEi,t   2CEEi,t   3SCEi,t   
m

 

 

 

 
k Interestk 

 
m 

k 5 
k Sizek i,t 

 
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21
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 Interest 
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The first path analysis, testing the hypothesis (H1a, H1b, H1c): CEEi,t, HCEi,t, and SCEi,t, 

have a positive effect on financial performance (ROI), with Interest and Size as control 

variables, the results show that CEEi,t and HCEi,t has a positive association with ROI each 
0.493 (p = 0.000) and 0.139 (p = 0.000). Thus, this study is robustly in line with Bassetti 

et al. (2019) and Celenza and Rossi (2014). On the other hand, some of the previous 

studies showing inconsistent result, when CEEi,t, HCEi,t, and SCEi,t, in influencing the 

firm performance that use different measures, namely ROA, ROE, and ROI, showing 

inconsistent results (Zéghal and Maaloul, 2010; Stahle et al., 2011; (Rehman et al., 2011). 

To illustrate the comparison of HCE effect on company performance in Greek listed, 

on London Stock Exchange, and service companies in Spain (Zéghal and Maaloul, 2010; 

Maditinos et al., 2011; Alves et al., 2021). This phenomenon shows that HCE has a 

positive effect on the firm performance. On the other hand, in developing countries, CEE 

does not affect company performance (ROA) (Singla, 2020). Manufacturing conditions in 

Turkey show that CEE does not affect firm performance (ROA) (Janoševic and 

Dženopoljać, 2012). It can be seen that companies that have good intellectual capital will 

be able to encourage increased company performance inline with (Rehman et al., 2011; 

Vale et al. (2022; Bhattacharjee and Akter (2022). 

Equation model 2: 

DERi,t    0   1HCEi,t   2CEEi,t   3SCEi,t   
m

 4Interesti,t 

k 5     
5

 

 
i,t  i,t 

The second path analysis shows that CEE has an association with the capital structure 

(DER), with a regression coefficient of 0.150 (p = 0.001). The results of this study are in 

line with the research conditions of companies in Italy, Denmark, and the USA, and 

empirical evidence from companies in South Korea (Salvi et al., 2020; Eklund, 2020; Liu 

and Wong, 2011; Kim et al., 2011). Empirical evidence from Korea shows that R&D has 

a positive effect on capital structure (DER) (Kim et al., 2011). This is relevant to the 

theory of optimal capital structure (Modigliani and Miller, 1963). 

Equation model 3: 

Tobin’s Qi,t  0  1HCEi,t  2CEEi,t  3SCEi,t  4ROIi,t  5DERi,t 

k 6     
6

 

 

i,t k 7     
7
 

 

i,t i,t 

The third path equation shows that the component VAIC = {CEE, HCE, SCE}, 3  VAIC 

does not have a direct effect on Tobin’s Q, consistent with the research (Rossi and 

Celenza, 2013; Celenza and Rossi, 2014) on Italy. ROI has a positive effect on 

Tobin’s Q, with a regression coefficient of 0.125 (p = 0.020), and DER negatively affects 

Tobin’s Q, with a regression coefficient of –0.108 (p = 0.018). This is in line with Singla 

(2020), who examines the infrastructure and real estate construction industry as part of 

Indian firm values using the indicator PBV. This is different from what was done by 

Smriti and Das (2018), for these cases of companies in India show that all components of 

VAIC have a positive effect on Tobin’s Qi,t. 
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Based on the findings of this study and previous research, it can be understood that 

the effect of the information content of the VAIC component on firm value can be seen 

from three sides: First, when HCE is optimised by physical capital, namely SCE and 

CEE, can create earning before interest, tax, depreciation, and amortisation (EBITDA), 

and investors will respond to the firm performance. Second, the level of sophistication of 

market players in analysing information on the VAIC component will impact firm value. 

Third is the role of variable (ROI) and the funding strategy policy (DER) as fully 

mediating variables, between the information content of the VAIC components on firm 

value (Tobin’s Q). 

 
Path analysis model 4 

Integrated path analysis based on equation model 1, model 2 and model 3 

Based on the analysis equation models 1, 2, and 3, and answering the hypothesis of the 

effect of VAIC = {CEE, HCE, SCE}, 3  VAIC. On Tobin’s Q through the mediating 

variables ROI and DER, the results show that no VAIC component variable directly 

affects Tobin’s Q. On the other hand, CEE and HCE affect the financial performance of 

ROI, with a regression coefficient of 0.493 (p = 0.000) and 0.139 (p = 0.020). 

Furthermore, ROI affects Tobin’s Q with a regression coefficient of 0.125 (p = 0.020). In 

this case, the variable ROI fully meditates the relationship between CEE and HCE for 

Tobin’s Q. 

Table 6 Effect of CEE, HCE, and SCE on firm performance, DER and firm value (Tobin’s Q) 

based on robust model 
 

No. Description ROI (Y1.1) DER (Y2) Tobin’s Q (Y3.1) PER (Y3.2) 

1 Capital employee 

efficiency (X1) 

0.493 

(0.000)*** 

0.150 

(0.001)*** 

–0.025 

(0.638) 

0.051 

(0.338) 

2 Human capital 
efficiency (X2) 

0.139 

(0.000)*** 

–0.023 

(0.620) 

0.024 

(0.617) 

0.104 

(0.026)** 

3 Structural capital 
efficiency (X3) 

–0.060 

(0.118) 

0.019 

(0.670) 

0.026 

(0.577) 

–0.046 

(0.311) 

4 Financial performance 
ROI (Y1.1) 

  0.125 

(0.020)** 

0.123 

(0.022)** 

5 Leverage DER (Y2)   0.108 

(0.018)** 

–0.036 

(0.422) 

Constant 0.044 

(0.000)*** 

0.623 

(0.000)*** 

1.173 

(0.000)*** 

8.760 

(0.000)*** 

Number of observations 507 507 507 507 

R2 (R-squared) 0.295 0.022 0.026 0.046 

Sig F change (0.000)*** (0.014)** (0.032)** (0.000)*** 

Notes: *, ** and *** level of significance at the 10%, 5% and 1%. S = significant and 

NS = not significant. For variable definition, see Table 1.
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Next, discussing the effect of VAIC = {CEE, HCE, SCE}, 3  VAIC to firm value 

(Tobin’s Q) through DER, we find that no VAIC component variable directly affects 

Tobin’s Q. On the other hand, CEE affects DER with a regression coefficient of 0.150 

(p = 0.001), and HCE and SCE do not affect DER. Then, DER affects the Tobin’s Q of 

0.108 (p = 0.018). This shows that DER acts as a fully mediating variable on the effect of 

CEE on Tobin’s Q. This research is in line with Liu and Wong (2011), Kim et al. (2011) 

and Smriti and Das (2018), in which intellectual capital affects firm value mediated by 

DER. 

When measuring firm value using PER, ROI fully mediates the relationship between 

CEE and PER through ROI, with an indirect effect coefficient of 0.0606; partially 

mediates between HCE and PER, 0.0171; and   HCE directly affected   PER 0.104 

(p = 0.026), and DER does not act as a mediating variable between IC and PER. Thus, 

methodologically, the integrated model is able to show the role of the mediating variables 

ROI and DER robustly when measuring company value using Tobin’s Q. The results of 

this empirical study are able to answer the research objectives, namely, being able to 

show information content disclosure of intellectual capital affecting firm value 

(Tobin’s Q), through ROI and DER, see Tables 6, 7 and 8 in details. 

 
 

5 Conclusions 

 
First conclusion is that components of VAIC affecting firm performance (ROI) are CEE 

and HCE for manufacturing industry in line with Hoang et al. (2020), Maji and Goswami 

(2020), Bassetti et al. (2019) and Celenza and Rossi (2014). 

The second is based on the robustness test of the valid firm performance measurement 

model concerning the VAIC component using ROI then ROA and ROE, in line with 

Bassetti et al. (2019). An important factor that needs to be considered which causes 

inconsistent research results is the type of industry and measurement of the variables 

used. In this case, the influence of the VAIC component on firm performance in the 

banking industry is HCE and SCE (Rosita et al., 2020). 

The third is that firm value variables that are consistently valid when including 

control interest and firm size variables are Tobin’s Q and PER, but they have different 

financial behavioural implications. When firm value uses Tobin’s Q, the ROI and DER 

variables fully mediates the effect of CEE and HCE on the firm values. On the other 

hand, DER variable cannot mediate the relationship between VAIC component and PER. 

Thus, it cannot answer the research objectives and hypotheses to place company 

performance variables and leverage as mediating variables, only able to partially mediate 

the relationship between HCE and PER. Can be concluded, when using Tobin’s Q 

obtained from (market capitalisation + book value of liabilities) divides book value of 

assets and implies the interaction of investors, creditors, and the management 

performance. Meanwhile, PER only focuses on earnings per share and stock market 

prices. 

Therefore, in interpreting the relationship between the components of VAIC, it is 

necessary to pay attention to the involvement of the principals and agent relationships 

and their effect on firm value. In accordance with the research objectives, this research 

can show a robust integrated model in revealing the information content of intellectual 

capital, by placing firm performance variables (ROI) and leverage (DER) as mediating 

variables between intellectual capital and firm value (Tobin’s Q) in line with agency 
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theory, optimum capital structure, and stakeholder theory as a medium for interaction 

between company stakeholders (Singla, 2020; Celenza and Rossi, 2014; Modigliani and 

Miller, 1963; Pulić, 2008; De Wet, 2006; Peng et al., 2020; Jensen and Meckling, 1976; 

Cardorel et al., 2021; (Harmono et al., 2023). 

 
5.1 The implication for practice 

For management, the existence of an indirect relationship between information content of 

VAIC using HCE and CEE measurements with Tobin’sQ through ROI and DER implies 

that management’s efforts to increase the added value of intellectual capital must be 

proven by increasing profitability and being able to maintain an optimal capital structure. 

Of course, in increasing the profitability of a VAIC company that emphasises efficiency, 

developed on the effectiveness of the company operation, it can use measurement of 

ATO, relational capital, company innovation through research and development and other 

activities that lead to the measurement of multidimensional intellectual capital. 

Investors and creditors will analyse the VAIC component: not only attention to the 

company performance and funding structure but also the need to evaluate the level of 

efficiency and productivity of the workforce in creating added value. 

For policymakers, information on financial performance, IC, and capital structure can 

be used as a basis for determining indicators of a company sustainability, including the 

requirement of determining credit policies for companies. For the government, it is 

necessary to observe the tendency of companies to carry out tax planning by increasing 

debt and reducing taxable income. 

 
5.2 Implications for researchers and civil society 

For civil society, intellectual capital disclosure can be developed for corporate social 

responsibility and other innovation dimensions to create a multidimensional disclosure 

effect on company performance and firm value, useful for controlling social 

responsibility. 

For academics, the novelty of this research can place the intervening variables ROI 

and DER between IC and firm value (Tobin’s Q), which are the key variables that can be 

developed to reveal multidimensional IC indicators related to various business strategies 

both internal, such as technological innovation, patents, ATO, research, and development, 

and external, such as strategies related to promotions, sales strategies, and 

multidimensional customer focus, in line with the views of IC experts (Edvinsson, 2013, 

1997; Sveiby, 1997; Kaplan and Norton, 1992; Iazzolino and Laise, 2013; Cavicchi and 

Vagnoni, 2018). 
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