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ABSTRACT 

 

This study aims to analyze the effect of the 

Value-Added Intellectual Coefficient 

(VAIC) on Return on Assets (ROA), with 

Physical Capital (PC) serving as a 

moderating variable in banking companies 

listed on the Indonesia Stock Exchange 

during the period 2020-2024. This research 

employs a quantitative approach using 

secondary data over a five-year period. The 

population of this study consists of banking 

companies listed on the Indonesia Stock 

Exchange, with samples selected through 

purposive sampling, resulting in a total 

sample of 47 companies. Panel data 

regression analysis was utilized as the 

analytical technique. 

The results of this study indicate the Human 

Capital Efficiency (HCE), Structural Capital 

Efficiency (SCE), and Capital Employed 

Efficiency (CEE) have a significant negative 

effect on Return on Assets (ROA), while the 

Value-Added Intellectual Coefficient 

(VAIC) has a significant positive effect on 

ROA. Furthermore, Physical Capital (PC) 

partially moderates the effect of Human 

Capital Efficiency (HCE) and Value-Added 

Intellectual Coefficient (VAIC) on ROA by 

strengthening their influence on ROA. 

Conversely, Physical Capital (PC) partially 

moderates the effect of Structural Capital 

Efficiency (SCE) on ROA by weakening its 

influence. Meanwhile, Physical Capital (PC) 

is not able to moderate the effect of Capital 

Employed Efficiency (CEE) on ROA. 

 

Keywords: Human Capital Efficiency 

(HCE), Structural Capital Efficiency (SCE), 

Capital Employed Efficiency (CEE), Value-

Added Intellectual Coefficient (VAIC), 

Return on Assets (ROA), Physical Capital 

(PC), Intellectual Capital. 

 

INTRODUCTION  

In Indonesia, the banking sector is one of 

several highly competitive industries that 

continually adapts to changes in the business 

landscape, regulations, and market 

expectations. The financial performance of 

banking companies is a crucial indicator for 

measuring operational efficiency and a 

company's ability to generate profits. One 

ratio often used to measure a company's 

profitability is the Return on Assets (ROA), 

which reflects how effectively a company 

uses its assets to generate profits. 

Recent developments indicate that the 

Indonesian banking sector is facing complex 

challenges and opportunities. Following the 

COVID-19 pandemic, a massive acceleration 

of digital transformation has occurred, 
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forcing banks to invest more in information 

technology and develop digital banking 

services. 

In this knowledge-based economy, 

intangible assets are increasingly recognized 

as key drivers of company value. Unlike 

easily measurable physical assets, intangible 

assets such as knowledge, innovation, 

brands, and customer relationships often 

determine long-term competitiveness. The 

concept of Intellectual Capital (IC) has 

emerged as a framework for identifying, 

measuring, and managing these intangible 

assets. IC is grouped into three main 

components: Human Capital, Structural 

Capital, and Relational Capital. A company's 

ability to manage and utilize IC effectively is 

believed to be positively correlated with 

financial performance. 

Improving company performance requires 

not only physical capital but also intellectual 

capital (IC), which is crucial for creating 

wealth and achieving competitive advantage. 

In the modern era, evaluation of an 

organization's efficiency and effectiveness is 

based on the utilization of its intangible 

resources (Barak & Sharma, 2024). The 

knowledge-based economy is characterized 

by its focus on the effective and innovative 

use of intangible resources (Tiwari & 

Vidyarthi, 2018). In today's digital and 

knowledge-based economy, the primary 

factors driving organizational efficiency, 

performance, and value creation have shifted 

significantly. In the past, physical assets were 

largely recognized as the primary 

determinant. However, today, according to 

Leon (2017), when companies maximize the 

use of knowledge and technology, this will 

result in more economical and efficient 

resource utilization. 

According to Stewart (1997), IC 

encompasses knowledge, information, 

intellectual property, and experience, which 

can generate wealth value for a company. 

The difference between a company's market 

value and book value has also been 

categorized as IC (Maditinos et al., 2011). 

Intellectual capital (IC) is the stock of 

knowledge capital owned and available to an 

organization (Dierickx & Cool, 1989). 

The Value-Added Intellectual Coefficient 

(VAIC) is a method for measuring IC 

performance, introduced by Pulic (1998). 

This method is widely used in IC studies 

across many business sectors. The Value-

Added Intellectual Coefficient (VAIC) is 

considered a standard and logical 

measurement method. This method uses 

financial statement data to calculate a 

company's value-creation efficiency, 

enabling comparisons with other companies. 

In its original form, VAIC assessed IC solely 

through Human Capital (HC) and Structural 

Capital (SC). Human Capital (HC) refers to 

the skills and knowledge that enable workers 

to succeed in various situations, including 

values and motivation (Sveiby, 1997). 

Structural Capital (SC), on the other hand, 

refers to the procedures, processes, and 

systems that workers use to utilize their 

existing skills and expertise to generate 

wealth (Hsu & Wang, 2010). Over time, 

Capital Employed (CE) was also considered 

as an IC component. 

According to the Financial Services 

Authority (OJK), a good ROA (Return on 

Assets) standard for banking is above 1.5%. 

A high ROA indicates a bank's ability to 

generate profits from its assets. It aligns with 

Bank Indonesia Circular Letter No. 

13/24/DPNP, which states that a bank is 

considered healthy if its ROA is above 

1.21%. 

Based on the financial reports of banking 

companies listed on the Indonesia Stock 

Exchange, company profitability, as 

measured by the Return on Assets (ROA) 

ratio, fluctuated between 2020 and 2024. 

Significant changes in the average ROA of 

banking companies listed on the Indonesia 

Stock Exchange affected the average Human 

Capital Efficiency (HCE), Capital Employed 

Efficiency (CEE), Structural Capital 

Efficiency (SCE), and Value-Added 

Intellectual Coefficient (VAIC) during 2020-

2024. 
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Table 1. Average ROA, HCE, SCE, CEE, and 

VAIC for Banks on the IDX 

 
 

Table 1 above shows changes in the average 

values of Return on Assets (ROA), Human 

Capital Efficiency (HCE), Structural Capital 

Efficiency (SCE), Capital Employed 

Efficiency (CEE), and Value-Added 

Intellectual Coefficient (VAIC) for banking 

companies listed on the Indonesia Stock 

Exchange during 2020-2024. In 2023 and 

2024, ROA was at an ideal level, which 

influenced increases in HCE, SCE, CEE, and 

VAIC, indicating a positive relationship 

among the variables. 

The positive relationship between ROA, 

HCE, SCE, CEE, and VAIC can be seen in 

several banking companies listed on the 

Indonesia Stock Exchange that experienced 

increases in ROA, HCE, SCE, CEE, and 

VAIC during the 2023-2024 period, as 

shown in Table 2 below: 

 
Table 2. List of Banks on the IDX with Increases 

in ROA, HCE, SCE, CEE and VAIC 

 
 

The positive relationship between variables 

is reinforced by previous research. Previous 

studies have shown a significant positive 

relationship between Human Capital 

Efficiency (HCE) and company 

performance, as measured by Return on 

Assets (ROA) (Xu & Zhang, 2021), (Xu & 

Li, 2022), (Nazir, et al., 2021), (Lu, et al., 

2021), and (Ramírez, et al., 2021). 

Meanwhile, Nazir et al. (2021) and Tariq et 

al. (2023) found that HCE had a significant 

negative effect on a company's ROA. 

Structural Capital Efficiency (SCE) is said to 

have a significant positive effect on ROA 

(Duho & Agomor, 2021; Xu & Li, 2022; Lu 

et al., 2021; Ramírez et al., 2021; Majumdar 

et al., 2021). This statement is inconsistent 

with the results of previous studies that stated 

SCE had a significant negative effect on 

ROA (Olarewaju & Msomi, 2021; Nazir et 

al., 2021; Majumdar et al., 2021), (Barak & 

Sharma, 2024) and (Mustafa et al., 2024). 

Previous research indicates that Capital 

Employed Efficiency (CEE) has a significant 

positive effect (Xu & Zhang, 2021; Duho & 

Agomor, 2021; Olarewaju & Msomi, 2021), 

(Xu & Li, 2022), (Nazir et al., 2021). This 

statement differs from previous research 

findings that CEE has a significant negative 

effect on ROA (Olarewaju & Msomi, 2021; 

Ayinaddis et al., 2024; Barak & Sharma, 

2024). 

The VAIC variable has a significant positive 

effect on ROA (Nazir et al., 2021; Ramírez 

et al., 2021; Olarewaju & Msomi, 2021; 

Tariq et al., 2023; Lim, Ky, & Flores, 2024), 

and (Setyadi et al., 2024). In contrast, the 

results of research by Duho and Agomor 

(2021) indicated that VAIC had no 

significant relationship with ROA. 

Deegan (2004) stated that stakeholder theory 

emphasizes organizational accountability far 

beyond financial performance, where 

physical assets are considered capable of 

creating added value for a company. In his 

research, the three VAIC components (HCE, 

SCE, and CEE) showed a positive impact on 

ROA, with this impact moderated by 

Physical Assets (PC). However, in that study, 

Physical Assets (PC) did not have a 

significant effect on ROA. Furthermore, 

another study by Xu and Zhang (2021) found 

that PC had a significant positive effect on 

ROA. 
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The inconsistent research findings regarding 

the relationship between ROA and Physical 

Assets (PC) are also supported by data in 

Table 3, which shows inconsistent changes in 

the average values of ROA and Physical 

Assets (PC) for banking companies during 

the 2020-2025 period. The table shows how 

the relationship between ROA and Physical 

Assets (PC) fluctuates from year to year. 

 
Table 3. Average ROA and PC of Banks Listed on 

the IDX (2020–2024) 

 
 

Then, company performance, measured by 

Return on Assets (ROA), was chosen 

because ROA reflects how effectively 

management utilizes all resources listed on 

the balance sheet to generate profits. 

Based on the phenomenon and the varying 

results of previous research regarding the 

influence of the Value-Added Intellectual 

Coefficient (VAIC) and its components, the 

author was motivated to conduct a study 

entitled "The Effect of Value-Added 

Intellectual Coefficient (VAIC) on Return on 

Assets (ROA) with Physical Capital (PC) as 

a Moderating Variable in Banking 

Companies Listed on the Indonesia Stock 

Exchange 2020-2024." 

 

LITERATURE REVIEW 

Firm Value 

One important benchmark in assessing a 

company's performance is profit (Efriyanti 

et al., 2012). In this study, company 

performance is reflected through the 

profitability ratio Return on Assets 

(ROA). ROA is the ratio of net profit to 

total assets. ROA can be formulated as 

follows (Tariq et al., 2023): 

ROA =
𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒 𝐴𝑓𝑡𝑒𝑟 𝑇𝑎𝑥

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 

Intellectual Capital 

From each existing definition of IC, it can 

be explained that IC is the total that can be 

collected from 3 main elements in an 

organization (human capital, structural 

capital, customer capital) that intersect 

with knowledge and technology that can 

produce more points for the company, 

such as excelling when there is 

competition between organizations 

(Sawarjuwono & Kadir, 2004). IC is an 

intangible asset that is not easy to assess or 

report.  

 

1. Value-Added Intellectual 

Coefficient (VAIC) 

VAIC is the sum of three efficiency 

elements: capital employed efficiency 

(CEE), human capital efficiency (HCE), 

and structural capital efficiency (SCE). 

The calculation of VAIC is stated as 

follows: 

VAIC = HCE + SCE + CEE 

 

2. Human Capital Efficiency (HCE) 

Human Capital (HC) is the skills and 

knowledge that enable workers to succeed 

in various circumstances, including values 

and motivation (Sveiby, 1997). HCE 

shows the efficiency of value added by 

human resources by treating staff 

expenditures as investments (Al-Musali & 

Ismail, 2016). According to Sudibya et al 

(2014), Human Capital Efficiency (HCE) 

can be formulated as follows: 

HCE = 
𝑽𝑨

𝑯𝑪
 

VA = Output – Input 

 

Description: 

Output = Total sales and other income 

Input = Expenses and costs (excluding 

employee expenses) 

VA (Value Added) = Value Added 

(Difference between Output and Input) 

HC (Human Capital) = Employee 

Expenses (Allowances, salaries, 

incentives, etc.) 

 

3. Structural Capital Efficiency (SCE) 
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Structural capital (SC) refers to the 

knowledge embedded in an organization's 

processes, databases, manuals, strategies, 

and organizational charts (Poh et al., 

2018). 

SCE is what remains after accounting for 

human capital, reflecting the efficiency of 

an organization's processes and 

infrastructure in creating value (Watson & 

Stanworth, 2006). According to Thalia and 

Hutabarat (2022), Structural Capital 

Efficiency (SCE) can be formulated as 

follows: 

 

SCE = 
𝑺𝑪

𝑽𝑨
 

SC = VA – HC 

 

Description: 

SC (Structural Capital) = Difference 

between VA and HC 

VA (Value Added) = Added Value 

(Difference between Output and Input) 

HC (Human Capital) = Employee 

Expenses (Allowances, salaries, 

incentives, etc.) 

 

4. Capital Employed Efficiency (CEE)  

In general, CE is a form of financial 

capital, commonly defined as the sum of 

capital employed in fixed and current 

assets. Capital efficiency refers to the 

finances invested in an organization (Duho 

& Agomor, 2021). It is seen as a benefit 

that enables a company to increase sales. 

In the VAIC model, Capital Employed 

Efficiency (CEE) measures the value 

created per unit of invested financial and 

physical capital (Pulic, 1998). 

According to Tariq et al. (2023), Capital 

Employed Efficiency (CEE) can be 

formulated as follows: 

 

CEE = 
𝑽𝑨

𝑪𝑬
 

CE = Total Assets – Total Liabilities 

 

Description: 

CE (Capital Employed) = Difference 

between Total Assets and Total Liabilities 

VA (Value Added) = Value Added 

(Difference between Output and Input) 

 

Physical Capital (PC) 

Physical capital is all tangible assets used 

in the production process. These assets 

include machinery, equipment, buildings, 

and infrastructure that help produce goods 

and services. Pulic (1998) considers the 

efficiency of physical capital use as an 

indicator of a company's ability to utilize 

intellectual capital better. If a unit of 

physical capital generates greater value 

added, the company is considered more 

effective in utilizing it. Flores and Lim 

(2024) note the importance of effectively 

managing intellectual capital (IC) 

alongside physical assets in generating 

profits. 

According to Flores and Lim (2024), 

physical capital (PC) is defined as follows: 

 

PC = 
𝑭𝒊𝒙𝒆𝒅 𝑨𝒔𝒔𝒆𝒕𝒔

𝑻𝒐𝒕𝒂𝒍 𝑨𝒔𝒔𝒆𝒕𝒔
 

 

Framework  

 

 
Figure 1. Conceptual Framework 

 

H1: Human Capital Efficiency (HCE) has 

a significant positive effect on Return on 

Assets (ROA). 

H2: Structural Capital Efficiency (SCE) 

has a significant positive effect on Return 

on Assets (ROA). 

H3: Capital Employed Efficiency (CEE) 

has a significant positive effect on Return 

on Assets (ROA). 
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H4: Value-Added Intellectual Capital 

(VAIC) has a significant positive effect on 

Return on Assets (ROA). 

H5: Physical Capital (PC) moderates the 

effect of Human Capital Efficiency (HCE) 

on Return on Assets (ROA). 

H6: Physical Capital (PC) moderates the 

effect of Structural Capital Efficiency 

(SCE) on Return on Assets (ROA). 

H7: Physical Capital (PC) moderates the 

effect of Capital Employed Efficiency 

(CEE) on Return on Assets (ROA). 

H8: Physical Capital (PC) moderates the 

effect of Value-Added Intellectual 

Coefficient (VAIC) on Return on Assets 

(ROA).  

 

MATERIALS & METHODS 

The research design is descriptive 

quantitative. Descriptive quantitative 

research seeks to explain solutions to 

existing problems based on data. 

Therefore, descriptive quantitative 

research presents, analyzes, and interprets 

data (Cholid & Abu, 2012). The data used 

in this study are secondary, namely, data 

published by banking companies listed on 

the Indonesia Stock Exchange. The data 

used is time series data from 2020 to 2024. 

The data were sourced from the Indonesia 

Stock Exchange (IDX) website and the 

websites of each banking company. 

The population in this study is banking 

companies listed on the Indonesia Stock 

Exchange for the period 2020-2024. In this 

study, the population sampled was 47 

companies listed on the Indonesia Stock 

Exchange. 

The sample used in this study was financial 

report data for the period 2020-2024. The 

sampling technique used was purposive 

sampling, in which the sample was 

selected and tailored to the research 

objectives or research problem being 

developed. Based on the sample selection 

results, 47 companies were selected as 

research objects, as all met the criteria. The 

sample criteria used were: 

1. Banking companies consecutively 

listed on the Indonesia Stock 

Exchange for the 2020-2024 period. 

2. Banking companies that presented 

complete financial reports as of 

December 31 for the 2020-2024 

period. 

Therefore, the observation sample 

obtained in this study was 47 samples x 5-

year observation period = 235 

observations. 

The data analysis technique used was 

quantitative, expressed as numbers, 

calculated using statistical methods 

assisted by the data program EViews. 

 

RESULT 

Descriptive Statistical Analysis 

 
Table 4. Descriptive Statistical Analysis

 
Source: EViews 10 Software Processing Results 

 

Based on Table 4, the results can be 

interpreted as follows: 

1. The minimum HCE value is -4.254, 

representing Bank Mega's HCE value, 

and the maximum DER value is 48.762, 

representing Bank Capital Indonesia's 

DER value. The average HCE value is 

4.476 with a standard deviation of 6.127. 

2. The minimum SCE value is -2.941, 

representing Bank Mestika's HCE value, 

and the maximum SCE value is 4.106, 

representing Bank BCA's HCE value. 

The average SCE value is 0.651, with a 

standard deviation of 0.627. 

3. The minimum CEE value is -0.296, 

representing Bank Mega's HCE value, 

and the maximum CEE value is Bank 

Raya's HCE value. The average CEE 

value is 0.254, with a standard deviation 

of 0.351. 
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4. The minimum VAIC value is -3.316 for 

Bank Mega, and the maximum value is 

50.877 for Bank Capital Indonesia. The 

average VAIC value is 5.383, with a 

standard deviation of 6.517019. 

5. The minimum PC value is 0.001 for 

Amar Bank, and the maximum value is 

42.863 for Bank Maspion. The average 

PC value is 1.508, with a standard 

deviation of 4.553. 

6. The minimum ROA value is -18.201 for 

Bank Raya, and the maximum value is 

8.431 for Bank BTPN Syariah. The 

average ROA value is 0.613, with a 

standard deviation of 2.583. 

 

Selecting a Panel Data Regression Model 

Before conducting a regression analysis to 

determine the appropriate regression model 

(CEM), the common effects model (CEM), 

the fixed effects model (FEM), or the 

random effects model (REM), the Chow test, 

the Hausman test, and the Lagrange 

multiplier test are performed. 

a. Chow Test 

To determine whether the CEM or FEM 

estimation model is appropriate for forming 

a regression model, the Chow test is used. 

The decision rule for selecting the model is: 

if the cross-section Chi-square probability 

value is <0.05, then the FEM model is 

accepted. If the cross-section Chi-square 

probability value is >0.05, then the CEM 

model is accepted. 

 
Table 5. Chow Test Results 

 
Source: EViews 10 Software Processing Results 

 

Based on the results of the Chow test in 

Table 5, the probability value is 0.0000. 

Since the chi-square probability value is 

0.0000 < 0.05, the accepted estimation 

model is the Fixed Effects Model (FEM). 

 

b. Hausman Test 

This test determines whether the FEM or 

REM is the appropriate regression model for 

developing a regression model. The 

Hausman test is used to determine which 

model to use: if the cross-section probability 

value is > 0.05, then the REM is accepted. If 

the cross-section probability value is < 0.05, 

then the FEM model is accepted. 

 
Table 6. Hausman Test Results 

 
Source: EViews 10 Software Processing Results 

 

Based on the results of the Hausman test in 

Table 6, the probability value is 0.145 > 

0.05, so the accepted estimation model is the 

Random Effect Model (REM). 

 

c. Lagrange Multiplier Test 

Because the Chow test selected the FEM 

model and the Hausman test selected the 

REM model, the next test, the Breusch-

Pagan Lagrange Multiplier test, was 

performed. This test determines whether the 

CEM or REM estimation model will be 

used. The basis for decision-making is that if 

the cross-section probability value is > 0.05, 

the CEM model is accepted. If the cross-

section probability value is < 0.05, the REM 

model is accepted. 

 
Table 7. Lagrange Multiplier Test Results 

 
Source: EViews 10 Software Processing Results 

 

Based on the results of the Lagrange 

Multiplier test in Table 7, the probability 

value is 0.0000. Since the probability value 

is 0.000 < 0.05, the estimation model used is 

the Random Effects Model (REM). 

Because the Breusch-Pagan Lagrange 

Multiplier test selected the REM, the 

Random Effects Model (REM) will be used 

in this study. Since the Random Effects 
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Model (REM) has been selected, there is no 

need to conduct a classical assumption test, 

as described in the previous chapter. 

 

Panel Data Regression Analysis 

Regression analysis is used to determine the 

extent to which independent variables 

influence the dependent variable. In this 

study, the independent variables are Human 

Capital Efficiency, Structural Capital 

Efficiency, Capital Employed Efficiency, 

and Value-Added Intellectual Coefficient. 

The dependent variable is Profitability 

(Return on Assets). The following are the 

results of the regression test using panel data 

with the Random Effects Model (REM): 

 
Table 8. Multiple linear regression test using the 

REM model 

 
Source: EViews 10 Software Processing Results 

 

Based on Table 8, the multiple linear 

regression equation is obtained as follows: 

Y = 2.1796 (C) - 403.0483 X1 - 407.8527 

X2 - 403.0718 X3 + 402.9888 X4 +e 

 

Hypothesis Testing 

1. Partial Significance Test (T-Test) 

The partial test is used to determine the 

effect of each independent variable on the 

dependent variable. An independent variable 

is said to affect the dependent variable if its 

significance value (sig) is below 0.05. Based 

on Table 8, the results of the moderation test 

can be interpreted as follows: 

1. The regression coefficient for the HCE 

variable is -403.0483. The p-value is 

0.027, which is <0.05. Therefore, it is 

concluded that HCE has a negative and 

significant effect on ROA. 

2. The regression coefficient for the SCE 

variable is -407.8527. The p-value is 

0.025, which is <0.05. Therefore, it is 

concluded that SCE has a negative and 

significant effect on ROA. 

3. The regression coefficient for the CEE 

variable is -403.0718. The p-value is 

0.027, which is <0.05. Therefore, it is 

concluded that CEE has a negative and 

significant effect on ROA. 

4. The regression coefficient for the VAIC 

variable is 402.9888. The p-value is 

0.027, which is <0.05. So it is concluded 

that VAIC has a positive and significant 

effect on ROA. 

 

Moderating Test 

The Moderated Regression Analysis 

interaction test was conducted by adding a 

product variable for the independent variable 

and its moderator. 

 
Table 9. Results of the Moderating Test of HCE 

on ROA Moderated by PC 

 
Source: EViews 10 Software Processing Results 

 

Based on Table 9, the coefficient of the HCE 

and PC interaction variable (X1*Z) is 0.069 

and is positive. The Prob. value is 0.0000, 

which is less than the sig. value of 0.05, 

indicating a significant effect. Therefore, it 

can be concluded that the PC variable is 

significant and moderates the effect of HCE 

on ROA, strengthening that effect. 

 
Table 10. Results of the SCE Moderating Test on 

ROA Moderated by PC 

 
Source: EViews 10 Software Processing Results 

 

Based on Table 10, the coefficient value of 

the interaction variable between SCE and PC 
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(X2*Z) is -0.537 and is negative. The Prob. 

value is 0.0000, which is < the sig. value of 

0.05, indicating a significant influence. 

Therefore, it can be concluded that the PC 

variable is significant and can moderate the 

influence of SCE on ROA, with the direction 

of the moderation weakening the influence 

of SCE on ROA. 

 
Table 11. Results of the Moderating Test of CEE 

on ROA Moderated by PC 

 
Source: EViews 10 Software Processing Results 

 

Based on Table 11, the coefficient value of 

the interaction variable between CEE and 

PC (X3*Z) is 0.199 with a positive direction. 

The Prob. value is 0.2131, which is greater 

than the sig. value of 0.05. It means it has no 

significant effect. Therefore, it can be 

concluded that the PC variable is unable to 

moderate the effect of CEE on ROA. 

 
Table 12. Results of the VAIC Moderating Test 

on ROA Moderated by PC 

 
Source: EViews 10 Software Processing Results 

 

Based on Table 12, the coefficient for the 

interaction term between VAIC and PC 

(X4*Z) is 0.057 and is positive. The Prob. 

Value of the interaction variable between 

VAIC and PC (X4*Z) is 0.0000, which is < 

the sig. value of 0.05, indicating a significant 

influence. Therefore, it can be concluded 

that the PC variable is significant and 

moderates the influence of VAIC on ROA, 

with the direction of moderation 

strengthening the influence of VAIC on 

ROA. 

 

DISCUSSION 

The Effect of HCE on ROA 

The research results revealed that, based on 

a partial t-test, the regression coefficient for 

the HCE variable was -403.0483. The p-

value was 0.027, which is <0.05. Therefore, 

it was concluded that HCE had a negative 

and significant effect on ROA. Therefore, 

Hypothesis 1, which stated that HCE had a 

positive and significant effect on ROA, was 

rejected. 

Based on descriptive analysis, the average 

Human Capital Efficiency (HCE) score was 

4.476, with a minimum of -4.254 and a 

maximum of 48.762. This average score 

indicates that, in general, human capital 

efficiency in the banks studied is still 

relatively low and varies across banks. It 

means that banks' ability to leverage their 

human resources to create value and increase 

productivity is uneven. Some banks have 

very negative HCE scores, while others have 

excessively high or inefficient ones. A 

negative HCE value indicates that the bank 

is unable to convert human resource 

expenditures into optimal productivity or 

profits. In this situation, labor and training 

costs become a burden that does not generate 

additional revenue, directly impacting the 

company's bottom line and reducing 

profitability or Return on Assets (ROA). 

Meanwhile, an excessively high HCE value 

does not always indicate an ideal condition. 

An excessively high HCE can indicate an 

imbalance between human resource costs 

and the results obtained. It means that a very 

high HCE indicates overutilization of the 

workforce, a condition in which employees 

work beyond their ideal capacity, which, in 

the long term, can reduce efficiency and 

service quality. 

 

The Effect of SCE on ROA 

The research results revealed that, based on 

a partial t-test, the regression coefficient for 

the SCE variable was -407.8527. The p-

value was 0.025, i.e., <0.05. Therefore, it 

was concluded that SCE negatively and 

significantly affected ROA. Therefore, 

Hypothesis 2, which stated that SCE had a 

positive and significant effect on ROA, was 

rejected. 
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Based on the descriptive statistics, the 

minimum Structural Capital Efficiency 

(SCE) score was 2.941 for Bank Mestika, the 

maximum was 4.106 for Bank BCA, and the 

average was 0.651 with a standard deviation 

of 0.627. These average scores indicate that 

the banking sector's overall ability to 

manage structural capital remains relatively 

low. It means that organizational structures, 

work systems, procedures, and productivity-

supporting infrastructure have not been 

optimally utilized to support financial 

performance. Meanwhile, a standard 

deviation close to the mean indicates 

significant variation between banks, 

suggesting differences in each bank's ability 

to leverage its internal systems and 

structures to achieve efficiency and 

profitability. 

A low SCE value indicates that most banks 

have not been able to transform their 

organizational structure and internal systems 

into advantages that increase the company's 

added value. The short timeframe of the 

research data also influences the results. 

Pulic (2000) also stated that structural 

capital can negatively impact short-term 

performance due to implementation costs. 

Conversely, banks with large core capital 

have the most stable ROA. A negative SCE, 

as demonstrated by Bank Mestika, a bank 

with KBMI (Bank Group Based on Core 

Capital) II, indicates structural 

inefficiencies, such as excessive 

bureaucracy and administration, slow 

operational processes, or work systems that 

are not adaptive to current developments, 

particularly in the banking sector. 

 

The Effect of CEE on ROA 

The research results revealed that, based on 

a partial t-test, the regression coefficient for 

the CEE variable was -403.0718. The p-

value was 0.027, which is <0.05. Therefore, 

it was concluded that CEE had a negative 

and significant effect on ROA. Therefore, 

Hypothesis 3, which stated that CEE had a 

positive and significant effect on ROA, was 

rejected. 

Based on the descriptive analysis, Bank 

Mega had the lowest Capital Employed 

Efficiency (CEE) of -0.296, while Bank 

Raya (Putra Rajawali Kencana Tbk.) had the 

highest CEE of 4.106, with an average of 

0.254 and a standard deviation of 0.351. 

These average values indicate that the banks 

in the study sample generally have low 

capital efficiency. It indicates that the banks' 

ability to utilize their capital, whether in the 

form of physical assets, working capital, or 

productive investments, to generate profits is 

not yet optimal. The relatively high standard 

deviation relative to the average also 

indicates significant variation between 

banks, suggesting that not all can efficiently 

manage capital to create added value and 

improve profitability. 

Meanwhile, based on a descriptive analysis 

of the Return on Assets (ROA) variable, the 

minimum value was -18.201 for Bank Raya, 

the maximum was 8.431 for Bank BTPN 

Syariah, and the average was 0.613, with a 

standard deviation of 2.583. The relatively 

low average ROA indicates that banks' 

profitability is generally weak, and their 

ability to convert total assets into profits is 

suboptimal. Furthermore, the significant 

difference between the minimum and 

maximum values, along with the high 

standard deviation, indicates substantial 

disparities in financial performance between 

banks, with some experiencing losses while 

others achieving substantial profits. 

 

The Effect of VAIC on ROA 

The research results revealed that, based on 

a partial t-test, the regression coefficient of 

the VAIC variable was 402.9888. The p-

value was 0.0027, which is <0.05. Therefore, 

it was concluded that VAIC has a positive 

and significant effect on ROA. Therefore, 

Hypothesis 4, which states that HCE has a 

positive and significant effect on ROA, was 

accepted. 

Based on the descriptive analysis, the 

average HCE (4.476) indicates that HR 

efficiency is still variable and unstable 

(some are very high, others are negative). 
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The average SCE (0.651) indicates that the 

organizational structure does not optimally 

support added value. The average CEE 

(0.254) indicates that physical capital 

efficiency is still low. However, when these 

three components are combined, VAIC 

provides a comprehensive overview of the 

efficiency of the company's value-added 

creation process. It demonstrates that 

although each component still has 

weaknesses, the combination of the three can 

show a positive trend, as the added value in 

one aspect can offset the shortcomings of the 

others. For example, a good organizational 

structure (SCE) can minimize HR (HCE) or 

capital (CEE) inefficiencies, thereby 

increasing VAIC and positively impacting 

ROA. 

 

Physical Capital Moderates the Effect of 

Human Capital (HCE) on ROA 

The results of the research revealed that, 

based on the moderation regression test, the 

interaction between HCE and PC (X1*Z) 

was 0.069 and positive. The Prob. value was 

0.0000, which is less than the sig. 0.05, 

indicating a significant effect. Therefore, it 

can be concluded that the PC variable 

significantly moderates the effect of HCE on 

ROA, strengthening that effect. 

The results showed that partially, HCE had a 

negative effect on ROA, but after being 

moderated by Physical Capital (PC), the 

effect became positive and significant. This 

moderation test indicates a complementary 

or mutually reinforcing role between human 

capital and physical capital in creating added 

value for the company. It means that 

although human capital efficiency alone 

cannot increase asset profitability (ROA), 

the presence and effective use of a 

company's physical capital can shift the 

relationship to a positive one. 

 

Physical Capital Moderates the Effect of 

SCE on ROA 

The results of the study revealed that, based 

on the moderation test, the coefficient for the 

interaction term between SCE and PC 

(X2*Z) was -0.537, indicating a negative 

effect. The Prob. value is 0.0000, which is 

less than the sig. 0.05, indicating a 

significant effect. Therefore, it can be 

concluded that the PC variable significantly 

moderates the effect of SCE on ROA, 

weakening that effect. 

The results indicate that Physical Capital 

(PC) negatively and significantly moderates 

the relationship between Structural Capital 

Efficiency (SCE) and Return on Assets 

(ROA). It suggests that the presence of 

physical capital actually weakens the 

relationship between structural capital 

efficiency and bank profitability. Logically, 

this condition indicates that when banks 

increase investment in physical assets, such 

as buildings, equipment, and technological 

infrastructure, this is not always 

accompanied by increased efficiency in 

internal systems and procedures. 

Conversely, excessive increases in physical 

capital can lead to increased operating costs 

and asset depreciation, resulting in a relative 

decline in net profit. Consequently, even if 

SCE increases, its impact on ROA is 

suboptimal.  

 

Physical Capital Moderates the Effect of 

CEE on ROA 

The results of the research revealed that, 

based on the moderation regression test, the 

coefficient for the interaction variable 

between CEE and PC (X3*Z) was 0.199, 

with a positive sign. The Prob. The value of 

0.2131 is less than the sig. 0.05, indicating 

no significant effect. Therefore, it can be 

concluded that the PC variable is unable to 

moderate the effect of CEE on ROA. 

The results showed that Physical Capital 

(PC) did not significantly moderate the 

relationship between Capital Employed 

Efficiency (CEE) and Return on Assets 

(ROA). This result indicates that the 

presence of physical capital neither 

strengthens nor weakens the relationship 

between the efficiency of invested capital 

use and the level of company profitability. In 

the banking industry, CEE growth is not 



Citra Utami et al. The effect of value-added intellectual coefficient (VAIC) on return on assets (ROA) with 

physical capitals (PC) as a moderating variable in banking companies listed on the Indonesia Stock Exchange 

2020-2024 

 

                                      International Journal of Research and Review (ijrrjournal.com)  297 

Volume 13; Issue: 5; May 2026 

always determined by the number or size of 

physical assets, but rather by management's 

ability to optimize existing assets to generate 

interest and non-interest income. Ulum 

(2013) stated that physical capital efficiency 

does not always impact bank profitability. If 

management is unable to utilize assets 

productively, increasing physical capital will 

actually increase depreciation and operating 

costs without directly improving capital 

efficiency. Therefore, PC cannot act as a 

moderator of the effect of CEE on ROA. 

 

Physical Capital Moderates the Effect of 

VAIC on ROA 

The results of the research revealed that, 

based on the moderation regression test, the 

coefficient for the interaction term between 

VAIC and PC (X4*Z) was 0.057, which was 

positive. The Prob. value of the interaction 

variable between VAIC and PC (X4*Z) was 

0.0000, which is less than the sig. 0.05, 

indicating a significant effect. Therefore, it 

can be concluded that PC significantly 

moderates the effect of VAIC on ROA, 

strengthening that effect. 

The results of the study, which show a partial 

positive and significant effect of VAIC on 

ROA, confirm that the efficiency and 

combination of intellectual capital 

management, consisting of HCE, SCE, and 

CEE, play a crucial role in increasing the 

profitability of banking companies. When 

this relationship is moderated by Physical 

Capital (PC) and produces a positive, 

significant effect, it indicates that the 

presence of strong, adequate physical capital 

supporting human resources/employees' 

operational activities can strengthen the 

company's ability to utilize intellectual 

capital more productively and efficiently. In 

other words, PC acts as a reinforcing factor, 

enhancing the influence of VAIC on ROA. 

 

CONCLUSION 

1. HCE has a negative and significant 

effect on ROA in banking companies 

and those listed on the IDX for the 2020-

2024 period. 

2. SCE has a negative and significant effect 

on ROA in banking companies and those 

listed on the IDX for the 2020-2024 

period. 

3. CEE has a negative and significant effect 

on ROA in banking companies and those 

listed on the IDX for the 2020-2024 

period. 

4. VAIC has a positive and significant 

effect on ROA in banking companies 

and those listed on the IDX for the 2020-

2024 period. 

5. Physical Capital moderates and 

strengthens the effect of HCE on ROA in 

banking companies and those listed on 

the IDX for the 2020-2024 period. 

6. Physical Capital moderates and weakens 

the effect of SCE on ROA in banking 

companies and those listed on the IDX 

for the 2020-2024 period. 

7. Physical Capital does not moderate the 

effect of the CEE variable on ROA in 

banking companies listed on the IDX 

during the 2020-2024 period. 

8. Physical Capital moderates and 

strengthens the effect of the VAIC 

variable on ROA in banking companies 

listed on the IDX during the 2020-2024 

period. 
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