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Abstract 
In an increasingly competitive business world, financial performance is one of the main indicators that investors pay 
attention to in assessing a company's prospects. One common measure of profitability used is return on assets (ROA), 
which reflects the rate of return based on the company's assets. In addition to physical and financial capital, 
intellectual capital also plays an important role in increasing the value of the company. Intellectual Capital, which 
consists of Value Added Capital Employed (VACA), Value Added Human Capital (VAHU), and Structural Capital 
Value Added (STVA), has been widely studied in relation to company performance. This type of research is descriptive 
verification which aims to analyze the effect of VACA, VAHU, STVA on company performance as measured using 
ROA, and explore the role of company sales growth as a moderating variable. The research data used are 60 energy 
sector companies in 2019-2023 listed on the Indonesia Stock Exchange. The method used in this study is a 
quantitative approach with panel regression analysis and moderated regression analysis (MRA). The results of the 
study show that partially, VACA and VAHU have a significant positive effect on ROA, while STVA does not show 
a significant effect. Furthermore, the results of the moderation test show that sales growth (SGR) is able to strengthen 
the influence of VACA and STVA on ROA, but is not significant in moderating the relationship between VAHU 
and ROA. This finding indicates that the efficiency of physical capital use and human resource management are key 
factors in increasing the profitability of energy sector companies, and the role of structural capital becomes more 
effective when the company experiences growth. This study provides theoretical implications in the development of 
Intellectual Capital studies as well as managerial recommendations for companies to focus more on managing 
intellectual assets as strategic resources. In addition, the results of this study can be a consideration for investors in 
assessing the company's financial prospects through a more comprehensive non-financial approach 
Keywords: intellectual capital, roa, company growth. 
 
1. INTRODUCTION 
Company performance reflects how effectively management achieves organizational goals through the 
optimal use of strategic resources those that are valuable, scarce, difficult to replicate, and efficiently 
governed (Barney & Clark, 2007).  In a competitive market landscape, sustaining such a strategic 
advantage is essential for long-term survival and growth (Hung et al., 2010). In this context, the financial 
performance trends of energy sector companies listed on the Indonesia Stock Exchange (IDX) during the 
2019–2023 period provide meaningful insights into how these firms navigate operational efficiency and 
market dynamics.  
Figure 1 illustrates the performance trends of energy sector companies listed on IDX during the 2019–
2023 period based on two primary indicators: Return on Assets (ROA) and Sustainable Growth Rate 
(SGR). This is a summary of the data sources derived from the OSIRIS Database (Aprilia Nur Khasanah 
& Kusuma, 2020), specifically the financial statements of energy sector companies. Although there aren't 
as many dramatic swings, ROA generally exhibits an upward tendency. This demonstrates how businesses 
in the industry are progressively increasing the effectiveness of leveraging assets to produce revenues. 
However, the most striking phenomenon is seen in the Sustainable Growth Rate (SGR) or company 
growth, which has undergone drastic changes. In 2019, the SGR was in the negative, then jumped sharply 
in 2020 before falling significantly to the lowest level in 2021. This trend indicates the presence of 
instability in the company's continued growth, which is likely influenced by external factors such as the 
COVID-19 pandemic. After a major decline in 2021, the SGR rose again in 2022 and stabilized in 2023, 
although it has not fully recovered to safer levels. From this trend, it can be concluded that the energy 
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sector faces challenges in maintaining sustainable growth despite increased profitability and market 
capitalization. The volatility of the SGR could be an indication that companies in the sector need to 
implement a more cautious strategy to avoid a sharp decline in growth in the future. 
The resource-based view (RBV) contends that the presence of unique resources utilized for the company's 
benefit influences performance rather than being exclusively decided by generic criteria. These specialized 
resources include measurable physical assets such as property and equipment, as well as intangible 
elements such as collective knowledge, brand reputation, and corporate culture; however, in this day and 
age, companies must pay greater attention to intangible resources. The performance of the business will 
be impacted by how intangible assets are managed as an added value (Widnyana et al., 2021). In order to 
build and explain how information is created, employed, and applied to enhance a company's value and 
success, intellectual capital (IC) is seen as a significant intangible asset (Schiavone et al., 2014).  Utilizing 
internal resources must also be a top priority for businesses in order to succeed (Soewarno & Tjahjadi, 
2020). 
The VAIC technique, which is founded on the resource-based idea that a corporation uses both 
intellectual and physical capital as an indicator of its total efficiency to be able to create added value, 
provides the basis for measuring intellectual capital.  Value Added Capital Coefficient (VACA), Value 
Added Human Capital Coefficient (VAHU), and Structural Capital Value Added (STVA) are the three 
parts of VAIC. 
A growing body of research highlights that a company’s value and competitive capabilities are increasingly 
derived from intangible assets, particularly intellectual capital (IC) (Huang & Huang, 2020). Businesses 
benefit from IC in ways like boosting social networks and brand equity (Liu & Jiang, 2020). Furthermore, 
IC offers businesses a number of advantages, including increased business innovation (Adesina, 2019; 
Ornek and Ayas, 2015), cost efficiency (Barrena-Martínez et al., 2020), increased relevance of accounting 
information (Hayati & Putra, 2015), and fostering employee satisfaction and retention. As a strategic 
intangible asset, intellectual capital is both a catalyst for innovation and a driver of long-term profitability 
and value creation (Chowdhury et al., 2019); (Schiavone et al., 2014). 
Several studies have researched IC and company performance. Research conducted by (Andreeva & 
Garanina, 2016) emonstrated that human, structural, and employed capital components of IC 
significantly influence financial performance in Russian manufacturing firms. Similarly (Ibarra Cisneros 
& Hernandez-Perlines, 2018) found that human, technological, organizational, and relational aspects of 
IC positively impact the financial outcomes of SMEs in Mexico’s manufacturing sector. Complementing 
these findings, Inkinen (2015) concluded that IC contributes to firm performance through its role in 
interaction, combination, and mediation processes, particularly by driving innovation and strategic 
development. 
This study adds the moderation variable of sustainable growth rate (SGR) or company growth, departing 
from Selfiani (2024) who researches IC on company performance with the moderation of company 
growth in companies listed in the Kompas100 index on the IDX in 2021, it was found that company 
growth strengthens the relationship between IC and company performance in terms of return on asset 
(ROA),  Companies with high IC can increase the attractiveness of companies to investors and creditors 
by increasing operational efficiency, innovation, and transparency in corporate governance (Campanella 
et al., 2025). Thus, companies with strong IC are more likely to gain better access to the funding necessary 
for sustainable growth (Jilani et al., 2020); (Sohu et al., 2024).  
This study intends to examine the impact of IC components, such as VACA, VAHU, and STVA, on 
financial performance as determined by return on assets (ROA), while accounting for company growth 
as a moderating variable. This analysis is based on the phenomenon description and prior research.  The 
study's methodology, moderated regression analysis (MRA), enables us to examine the potential effects of 
company expansion on the correlation between the IC component and the financial success of the 
organization.  A firm in the energy sector that was listed between 2019 and 2023 on the IDX is the subject 
of this study. The selection of the energy sector is based on its strategic role in the national economy as 
well as industrial dynamics, which are influenced by internal factors such as innovation capacity and risk 
management, as well as external factors such as energy price volatility and industry regulations.  
The purpose of this study is to ascertain the state of STVA, VAHU, and VACA in energy sector firms 
that are listed on the IDX for the 2019–2023 timeframe. Furthermore, this study seeks to ascertain how 
ROA is impacted by the VACA, VAHU, and STVA. Additionally, during the 2019–2023 timeframe, this 
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study intends to examine whether company expansion can mitigate the impact of VACA, VAHU, and 
STVA on ROA in energy sector companies listed on the IDX. 
 
3. METHOD  
This study applies a quantitative research approach to examine the relationship between VACA, VAHU, 
STVA to ROA and the moderation of corporate growth in energy sector companies listed on the IDX in 
2019-2023. This quantitative research method directs researchers to analyze a specific population or 
sample. The data for this study were obtained using analytical tools and then processed quantitatively or 
statistically to provide objective results that can be measured numerically (Sugiyono, 2021). The following 
are the characteristics of this study. This study uses a quantitative method because it focuses on numerical 
data processing and statistical analysis to test the relationship between independent variables, dependent 
variables, and moderation variables.  
Data is gathered from each company's official website, as well as from the annual report that is accessible 
on the IDX official website. In addition, financial statements are also summarized through the OSIRIS 
database. Once the data is collected, the researcher reviews and categorizes the relevant reports based on 
pre-established criteria to determine the sample and data required. The data used includes annual 
publication reports from energy sector companies listed on the IDX during the period 2019 to 2023. 
The data analysis technique used is panel regression to examine the direct effect of each VAIC component 
on ROA, with the selection of the best model through Breusch-Pagan and Hausman tests. Furthermore, 
moderated regression analysis (MRA) is used to assess whether SGR moderates the relationship between 
VAIC components and ROA. Data processing was performed using STATA version 14 statistical software 
to ensure accurate and reliable results. 
 
4. RESULTS AND DISCUSSION 
In this study, descriptive statistical data analysis was carried out to find out the general picture of the data 
as a sample used in this study. In this study, the variables used include dependent variables, namely, 
financial performance measured through ROA. Furthermore, the independent variables of the 
Intellectual Capital component are VACA, VAHU, and STVA with the variable of Company Growth 
Moderation (SGR).  
Analysis of Panel Regression Model Estimation Results 
Prior to proceeding to the Moderated Regression Analysis (MRA) stage, a Panel regression was conducted 
based on the model used in this study, which included Models (3.1), (3.2), and (3.3).  In order to choose 
between the Random Effect Model (REM) and the Common Effect Model (CEM), the first test is the 
Breusch & Pagan Lagrangian Multiplier Test (LM Test).  The Hausman Test, sometimes referred to as 
Correlated Random Effects, comes next.  The purpose of the test was to select between the REM and the 
Fixed Effect Model (FEM).  Table 1 below shows the findings of the Hausman and LM tests used in this 
investigation. 
Table 1 Regression Results of Model Panel (3.1), Model (3.2), Model (3.3) 

Variabel  LENGTH 
 Model 

PLS/CEM 
Model 
REM 

Model 
FEM 

Constant VACA -3.574 -2.135 -0.74 
Prob. Constant VACA 0.007 0.158 0.551 
COW 44.68 39.029 33.538 
Prob. VACA 0.000 0.000*** 0.000 
Constant VAHU 0.036 -0.551 -0.551 
Prob. Constant VAHU 0.972 0.747 0.747 
VAHU 0.726 0.776 0.776 
Prob. VAHU 0.000 0.000*** 0.000 
Constant STVA 4.863 4.937 4.863 
Prob. Constant STVA 0.000 0.006*** 0.000 
TELUGU 1.06 3.34 1.06 
Prob. TELUGU 0.399 0.742 0.399 
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Breusch & Pagan LM Test 
VACA 

0.000  

Breusch & Pagan LM Test 
VAHU 

0.000  

Breusch & Pagan LM Test 
STVA 

0.000  

Hausman Test VACA  0.333 
Hausman Test VAHU  0.103 
Hausman Test STVA  0.365 

                       Source: STATA Data Processing Results 14 (2025) 
The results of the Breusch and Pagan LM Test which showed a probability value of 0.000 for the three 
variables VACA, VAHU, and STVA (p-value < 0.05), one can draw a conclusion that REM model is 
better than the CEM model. 
Furthermore, to determine the best model between the REM and the FEM, the Hausman Test is 
performed. The results showed a probability value for the VACA variable of 0.333, VAHU of 0.103, and 
STVA of 0.365, all of which were greater than 0.05 (p-value > 0.05). Thus, it can be concluded that the 
best model used in this study is the REM. 
The regression results in the REM model on the dependent variable Return on Assets (ROA) show several 
important findings as follows: 
1. The VACA variable had a significant positive effect on ROA with a coefficient of 39,029 and a 
significance level of 0.000 (p < 0.01). This shows that increasing the efficiency of using employed capital 
will significantly improve the financial performance of energy sector companies. So H1 is accepted. 
2. The VAHU variable also showed a significant positive effect on ROA with a coefficient of 0.776 and 
a significance value of 0.000 (p < 0.01). This means that the higher the contribution of human resources 
in creating added value, the higher the profitability produced by the company. Then H2 is accepted. 
3. In contrast, the STVA variable had a non-significant effect on ROA, with a coefficient of 3.34 and a 
significance value of 0.742 (p > 0.05). So H3 was rejected. 
Analysis of the Results of the Estimation of the Moderation Regression Model 
Based on the model created in this study, which contained Models (3.4), (3.5), and (3.6), moderation 
regression was performed in order to answer the model that was then included in the MRA stage. 
Table 2 Regression Results of Model Panel (3.4), Model (3.5), Model (3.6) 

Variabel LENGTH 
 Coefficie

nt 
Itself. 

(Constant) 
VACA 

1.099 0.350 

COW 10.872 0.004**
* 

COW*SGR 0.496 0.000**
* 

(Constant) 
VAHU 

-0.68 0.691 

VAHU 0.777 0.000**
* 

VAHU*SGR 0.006 0.874 
(Constant) 
STVA 

5.545 0.000**
* 

TELUGU -6.58 0.000**
* 

STVA*SGR 2.98 0.001**
* 

                                                     Source: STATA Data Processing Results 14 (2025) 
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The REM Regression Model's findings provided insight into how the interaction between the SGR and 
the IC components (VACA, VAHU, and STVA) affected the financial performance (ROA) of businesses 
in the energy industry.  The following is an interpretation of each model: 
1. The VACA variable had a significant positive effect on ROA with a coefficient of 10.872 and a 
significance level of 0.004 (p < 0.01), showing that the efficiency of using employed capital has a direct 
impact on increasing the company's profitability. In addition, the interaction of VACA*SGR was also 
significantly positive for ROA, with a coefficient of 0.496 and a significance of 0.000 (p < 0.01). This 
shows that the company's growth strengthens the influence of VACA on ROA. In other words, when a 
company experiences good growth, the efficiency of capital employed is more effective in driving financial 
performance. Then H4 was accepted 
2. The VAHU variable showed a significant positive influence on ROA with a coefficient of 0.777 and 
a significance value of 0.000 (p < 0.01), indicating that the higher the contribution of human capital, the 
higher the level of profitability of the company. However, the VAHU*SGR interaction was not 
significant, with a coefficient of 0.006 and a significance value of 0.874 (p > 0.05). This means that the 
company's growth does not strengthen or weaken the influence of VAHU on ROA, so that the 
contribution of human capital to financial performance is relatively stable regardless of the company's 
growth dynamics. Then H5 was rejected 
3. In this model, the STVA variable actually showed a significant negative influence on ROA with a 
coefficient of -6.580 and a significance of 0.000 (p < 0.01), which means that an increase in structural 
capital does not necessarily increase profitability; Even under certain conditions, it has a negative impact. 
However, the STVA*SGR interaction showed a significant positive effect on ROA, with a coefficient of 
2.980 and a significance of 0.001 (p < 0.01). These findings indicate that corporate growth can reverse 
the direction of STVA's influence from negative to positive on ROA, so that the role of structural capital 
will become more effective when supported by healthy corporate growth. So H6 was accepted. 
The Effect of Value Added Capital Employed Coefficient on ROA 
The results showed that VACA had a significant positive effect on ROA with a coefficient value of 39,029 
and a significance level of 0.000 (p < 0.01). This suggests that the more effectively a business uses its 
employed capital, both financial and physical the more value is created, which eventually boosts the 
business's bottom line. This result supports the idea that intellectual capital can grow into a valuable asset 
that helps businesses gain a competitive edge (Indiyati, 2018). All knowledge, human skills, information, 
organizational technology, intellectual property, and customer relationships that are regarded as 
intangible assets and prospective sources of future revenue are together referred to as intellectual capital. 
Customers can receive greater value from intellectual capital, which can also boost a business's competitive 
edge. 
The Effect of Value Added Human Capital Coefficient on ROA 
VAHU was also shown to have a significant positive effect on ROA with a coefficient of 0.776 and a 
significance level of 0.000 (p < 0.01). This shows that investments in human resources, such as training, 
competency development, and talent management, significantly increase the company's productivity and 
profitability. These findings support Suharman et al. (2023), who assert that effective employee 
placement, ongoing performance reviews, competency development backed by organizational 
infrastructure, and effective employee communication skills are critical to promoting the learning and 
growth viewpoint. 
The Effect of Structural Capital Value Added on ROA 
In contrast to the other two components, STVA had no significant effect on ROA, with a coefficient of 
3.34 and a significance level of 0.742 (p > 0.05). This shows that in the context of energy sector companies, 
the organization's internal systems, procedures, and infrastructure have not been able to make a direct 
contribution to profitability. This may be because robust structural processes have not been fully 
optimized or have not been directly integrated with the value creation strategy.  
The effect of company growth in moderating VACA on ROA 
According to the moderation results, ROA was significantly positively impacted by the interaction 
between VACA and SGR, with a coefficient of 0.496 and a significance level of 0.000 (p < 0.01). This 
indicates that the impact of efficient use of capital on financial performance can be amplified by business 
expansion. In this regard, expanding businesses are better able to maximize the use of their capital in 
generating value addition. According to study by (Marbun & Ulpah, 2024), businesses with rapid growth 
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rates are typically better at managing utilized capital to promote value creation and long-term financial 
performance improvement. 
The effect of company growth in moderating the Value Added Human Capital Coefficient on ROA 
ROA was not significantly impacted by the interaction between VAHU and SGR, with a coefficient of 
0.006 and a significance level of 0.874 (p > 0.05).  This demonstrates that company expansion has no 
moderating effect on the correlation between financial performance and human capital. 
The influence of company growth in moderating Structural Capital Value Added to ROA 
The findings demonstrated that, with a coefficient of 2.980 and a significance level of 0.001 (p < 0.01), 
the interaction between STVA and SGR significantly increased ROA.  This indicates that the expansion 
of the business can turn the detrimental impact of STVA on financial performance around. In this 
context, strong growth may facilitate the more effective utilization of organizational systems and structures 
in support of value creation. This research corroborates the research of Astuti et al. (2017), where STVA 
is institutionalized knowledge owned by an organization that is stored in databases, manuals, and systems. 
Additionally, the company's wealth of experience and understanding.  Processing, software, patents, 
copyrights, and possibly most importantly the expertise and experience of the company's employees are 
examples of capital.  Investment in STVA is one of the crucial elements taken into account as the business 
expands, enabling it to better develop a competitive edge. 
 
5. CONCLUSION 
This research presents a comparative analysis of Dissolved Gas Analysis (DGA) for flaxseed oil and a 
blend of flaxseed oil (50%) with coconut cooking oil (50%), subjected to thermal aging at 170°C for 5 
hours with copper immersion. The findings highlight significant differences in gas evolution patterns, 
indicating variations in thermal stability and oxidative degradation between the two oil compositions. 
The results demonstrate that flaxseed oil exhibits higher thermal degradation, as evidenced by elevated 
concentrations of CO₂, CO, and C₂H₆, suggesting increased oxidation and hydrocarbon breakdown. In 
contrast, the flaxseed-coconut oil blend shows improved oxidative stability, with lower gas concentrations, 
indicating enhanced resistance to thermal stress. The presence of copper as a catalytic agent further 
influences gas formation, accelerating oxidation reactions in both oil samples. These findings underscore 
the potential of vegetable-based insulating oils as sustainable alternatives to conventional mineral oils in 
transformer applications. The flaxseed-coconut oil blend emerges as a promising candidate due to its 
enhanced thermal stability, which could contribute to improved performance and longevity in electrical 
insulation systems. Further research is recommended to explore long-term aging effects, dielectric 
properties, and compatibility with transformer materials. 
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