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Abstract

This research investigates the relationship between management skills, intangible assets, intellectual
capital, and company performance in Indonesia. Indonesia needs its resources to function as a corporation
and provide competitive advantages for companies because it is a developing country. These resources
include management capabilities, intangible assets, and intellectual capital. Therefore, the methods ROA,
ROE, and NPM are used in this research to measure the company's success. Based on panel data analysis,
managerial ability dramatically influences the increase in ROA. Further research reveals that management
talent and intellectual capacity significantly impact NPM. This finding is slightly different from previous
research, which showed the negative impact of intellectual capital on NPM. That suggests that managers
in Indonesia should do this in order to develop.
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Resumen

Esta investigacion investiga la relacion entre las habilidades de gestion, los activos intangibles, el capital
intelectual y el desempefio de las empresas en Indonesia. Indonesia necesita sus recursos para funcionar
como una corporacion y brindar ventajas competitivas a las empresas porque es un pais en desarrollo.
Estos recursos incluyen capacidades de gestion, activos intangibles y capital intelectual. Por lo tanto, en
esta investigacion se utilizan los métodos ROA, ROE y NPM para medir el éxito de la empresa. Segun el
analisis de datos de panel, la capacidad de gestion influye drasticamente en el aumento del ROA.
Investigaciones adicionales revelan que el talento gerencial y la capacidad intelectual impactan
significativamente en la NGP. Este hallazgo es ligeramente diferente de investigaciones anteriores, que
mostraron el impacto negativo del capital intelectual en la NGP. Esto sugiere que los directivos en
Indonesia deberian hacer esto para poder desarrollarse.

Cédigo JEL: 016, 053, L25
Palabras clave: desempefio firme; capital intelectual; activo intangible; capacidad gerencial

Introduction

The goal of a company is to enhance shareholder welfare (Moreno & Petrakis, 2022) by increasing
corporate profits through achieving sustainable firm performance. All company activities are recorded in
financial reports, which stakeholders use to evaluate the company's performance periodically and
continuously. Several steps can be taken to prevent competitors from imitating their resources to create a
competitive advantage: (1) recruiting knowledgeable managers strategically placed within the company.
These managers should engage in careful, systematic study, enabling them to provide innovation and
performance that supports the company's sustained success. (2) A complex social phenomenon includes
interpersonal relationships among managers, the company's culture, and its reputation among suppliers
and customers (Porter, 1991).

The existing literature points out that the Internet of Things and Services development in various
business activities has laid the foundation for the next industrial revolution, known as Industry 4.0 (Chen,
2021). The Resource-Based View theory (RBV) enables maximum control of internal resources through
strategies that utilize assets impacting competitive advantage (Barney, 1991; Barney, 1986, 2001). This
theory highlights that a company's ability to sustain its business is measured by its annual performance.
A company's perspective on resource management and innovation significantly enhances its performance.
Every company possesses internal capabilities that refer to skills in transforming inputs into outputs to
achieve positive performance (Rajapathirana & Hui, 2018; Salim et al., 2019).

In recent years, Indonesia has seen significant economic and technological advancements,
influencing managerial ability, intellectual capital, and intangible assets (Soetanto & Liem, 2019;
Widnyana et al., 2021). The government's "Making Indonesia 4.0" initiative aims to position the country
among the top 10 global economies by 2030 through industrial modernization and digital transformation,
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encouraging businesses to adopt advanced technologies (Prakosa et al., 2024). Economic reforms and
infrastructure investments have contributed to robust economic growth, fostering a competitive business
landscape (Lindblad, 2015). Additionally, the burgeoning digital economy, projected to reach USD 133
billion by 2025 (Coordinating Ministry for Economic Affairs, 2020), highlights the importance of digital
skills and intellectual property, prompting companies to invest in digital platforms and technologies,
which impact managerial strategies and performance outcomes.

With technology advancements as a basis, knowledge becomes a source of company growth and
competitive advantage. This concept pertains to wealth creation associated with developing and
maintaining intangible resources for competitiveness (Bayraktaroglu et al., 2019; Sardo & Serrasqueiro,
2018; Soewarno & Tjahjadi, 2020). Intellectual Capital (IC) generally comprises a range of knowledge
that can be transformed into company value (Gupta & Raman, 2021; Vo & Tran, 2021). Intellectual capital
is not represented on traditional balance sheets as monetary or physical assets, making it challenging to
identify, capture, and report in financial statements. Academic studies often divide intellectual capital into
two to four dimensions of intangible assets (Vo & Tran, 2021). Different models are proposed to measure
intellectual capital in various fields, such as accounting, economics, finance, human resources,
psychology, and strategy.

Investment in intangible assets plays a strategic role in achieving sustained competitive
advantage, specifically by investing in intangible assets (Salehi et al., 2022; Wegar & Haque, 2020). A
company's strategy heavily influences the development of investment in intangible assets to achieve
optimal performance and competitive advantage. Intangible assets are non-monetary, identifiable assets
without physical form (Widnyana et al., 2021) and are included in company financial reports (IFRS-based
PSAK). Intangible assets can be identified based on two criteria: separable resources, which can be sold,
transferred, licensed, leased, or exchanged, and resources arising from contractual or legal rights by
assessing contract values.

Achieving competitive advantage requires competitive managerial abilities, which are essential
for generating company efficiency. Total company efficiency, influenced by company size, market share,
cash availability, life cycle, operational complexity, and foreign operations, depends significantly on
managerial ability. This ability primarily stems from managers' knowledge of the market, company plans,
and technology (Rajabalizadeh & Oradi, 2022). Capable managers, with a better understanding of
technological and market dynamics, can accurately predict market trends, invest in profitable projects,
and manage employees effectively (Demerjian et al., 2011). High-ability managers obtain accurate
investment information, enabling informed investment decisions.

Intangible resources have been thoroughly investigated in prior studies based on several
theories, including RBV and stakeholder theory. The variables used in this research are intellectual capital,

intangible assets, and managerial ability. Due to the diverse results of the used variables, this study is the
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first to explore intangible resources grounded in the RBV theory. These resources are expected to bridge
the gap for companies in creating competitive advantages measured by company performance.

The strategy for creating competitive advantage can be implemented by investing in intellectual
capital, intangible assets, and managerial ability. The results of this research are expected to provide
insight to companies in creating competitive advantages measured by company performance. The research
objective is to test the relationship between intellectual capital, intangible assets, managerial ability, and

firm performance in public companies in Indonesia.

Literature review

Intellectual capital

Intellectual capital refers to the knowledge, experience, and intellectual property that contribute to a company's
competitive advantage (Yaseen et al., 2016). It includes human capital (skills and expertise of employees), structural
capital (processes, patents, and databases), and relational capital (relationships with customers and suppliers).
Intellectual capital is a subset of intangible assets, which are non-monetary, identifiable assets without physical
substance (Lentjusenkova & Lapina, 2016). Intangible assets encompass intellectual capital as well as other assets
such as trademarks, brand recognition, and proprietary technologies.

Considering the increasing importance of intellectual capital in value creation, Pulic (1998) developed a
method for measuring Intellectual Capital known as the Value-Added Intellectual Coefficient (VAIC). This method
enables the measurement of the contribution of each resource, including human, structural, physical, and financial
resources, in creating Value Added (VA) by the company. VAICE is considered the most suitable method for
measuring IC, as Chan (2009) asserted, who found that VAICE is convincing as a tool for measuring IC and
contributes significantly to practical and empirical insights..

In the VAIC literature, some studies have expanded the approach by incorporating additional 1C
components beyond those considered by Pulic's methodology. Nazari & Herremans (2007) introduced customer,
renewal, and process capital as substitutes for structural capital, enhancing understanding of IC's role in company
performance. This study employed marketing expenses as a proxy for customer capital and R&D costs for renewal
capital (InC). Process capital (PC) differs between structural capital (SC) and the total customer and renewal capital.
In this context, SC was the sum of all three sub-components, and SC efficiency (SCE) was calculated as a proportion
of VA.

The RBV theory, which emphasizes leveraging internal resources to achieve competitive advantage
(Barney, 2001), provides a foundational framework for understanding how intellectual capital contributes to firm
performance. Integrating RBV with Industry 4.0, which focuses on the integration of digital technologies into
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business processes, highlights how companies can enhance their intellectual capital through technological
advancements (Bazan & Estevez, 2022). This integration is particularly relevant for Indonesian companies, which
are increasingly adopting Industry 4.0 technologies to improve efficiency and competitiveness in a rapidly evolving

market.
Intangible assets

According to PSAK No. 19 (Revised 2010), intangible assets are non-monetary assets that can be identified without
physical substance (Widnyana et al., 2021). That is further emphasized by the International Accounting Standards
Board (IASB), which recognizes intangible assets as non-monetary resources identifiable without physical substance.

The results of the OECD study in 2011, as revealed by Kedron (2020) and Seo & Kim (2020),
classified intangible items into three types: computer information (software and databases), innovation
property (scientific and non-scientific R&D, copyrights, projects), and economic competencies
(embedded knowledge in human capital and particular company branding such as trademarks, company
human capital, business communication systems, organizational knowledge enhancing business
efficiency, advertising and marketing aspects).

Investment in intangible assets is growing globally. In some cases, these investments are
equivalent to or exceed investments in traditional tangible assets such as buildings, equipment, and
machinery (OECD, 2011). For Indonesian companies, the strategic investment in intangible assets,
aligned with the principles of Industry 4.0, can drive innovation and enhance competitive advantage by

leveraging digital technologies and intellectual capital.

Managerial ability

The research literature has studied managerial ability regarding how managerial personal characteristics,
through proxies of managerial ability, affect the quality of financial reporting and forecasting of
companies (Yan & Thewissen, 2021). High-ability managers are better at understanding technology and
industry trends, predicting product demand reliably, investing in higher-value projects, and managing their
employees more efficiently than low-ability managers (Putra et al., 2021; Simamora, 2022). Several
studies document varied results, showing no relationship or correlation between managerial ability,
company operations, and financial performance, even influencing stock prices (Chen & Chen, 2020).
The primary measure of managerial ability, the MA-Score, was developed by Demerjian et al.
(2013), estimating how efficiently managers use company resources. As a result, the measured resources

consider both tangible and intangible assets, innovative capital (R&D), and other inputs such as labor and
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consulting services that are not reported separately in financial statements but whose costs are included in
sales and SG&A expenses.

The RBV theory underscores the importance of managerial ability as a critical internal resource
(Kauppila, 2015). High-ability managers can maximize the use of intangible assets and intellectual capital,
particularly in the context of Industry 4.0, where technological acumen and strategic resource management

are crucial for sustaining competitive advantage in the Indonesian market.

Hypotheses

Intellectual capital and firm performance

Evaluation techniques for estimating a company's Intellectual Capital (IC) and strategic management tools
for managing and developing IC have received considerable attention. Empirical findings indicate a
positive relationship between IC, financial performance, and shareholder value. Besides that, different
results were obtained within the research on the impact of VAIC components on financial performance,
showing varied relationships with changes in financial indicators. VAIC components significantly affect
productivity outcomes, with physical capital playing a primary role in productivity and profitability.
Furthermore, Asset Turnover (ATO) and Return on Assets (ROA) were shown to be significantly
influenced by structural capital. The relationship between intellectual capital and financial performance
in construction is unique. Physical and human capital (HC) are significant contributors to company
performance. Additionally, structural capital (SC), relational capital (RC), and innovation capital are the
least developed elements of IC. Intellectual and physical capital correlate positively and significantly with
company performance. However, human capital and structural capital negatively affect financial
performance. These findings imply that the components of intellectual capital require interaction with
each other to create value (Mohammad & Bujang, 2019). This research aligns with studies (Ahmed et al.,
2020; Isola et al., 2020; Shahzad et al., 2022) stating that IC positively impacts company performance.
While individually, some IC components yield contrasting effects. Relational capital tested in the
manufacturing sector in China harms company performance, as studied by Xu et al. (2019) and Zhang et
al. (2021) examined intellectual capital's impact on company performance in the textile industry in China.
The findings show that physical and human capital contributes to company performance. Given the
diverse results of these studies, the following hypothesis is formulated:

H1: Intellectual Capital significantly and positively affects firm performance.
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Intangible asset and firm performance

Intangible assets (I1A) encompass all resources that lack physical existence yet significantly contribute to
a company's profitability and long-term sustainability. 1A includes knowledge, information, intellectual
property, and experience (Durand & Milberg, 2020; Milala et al., 2021). In this context, IA becomes a
crucial resource for sustainable competitive advantage responsible for a company's market performance
(lonita & Dinu, 2021; Tahat et al., 2018).

Research findings indicate that intangible assets positively contribute to profitability and
enhance company performance (Muwardi et al., 2020; Scafarto et al., 2016; Seo & Kim, 2020; Xu & Li,
2022). In addition, some studies conducted in various developing and developed countries also yield
diverse results. Some research states that intangible assets positively and significantly influence firm
performance (Garanina & Pavlova, 2011; lonita & Dinu, 2021; Mohammed & Ani, 2020). Conversely,
some studies report opposite (negative) results due to the need for more information available in financial
reports regarding intangible assets and difficulties in defining and measuring intangible assets ((lonita &
Dinu, 2021; Morbey et al., 2017). Likewise, Haseeb et al. (2019) and Torres et al. (2018) found no
statistically significant relationship between intangible assets and company performance. Given the
variety of prior findings on the impact of intangible assets on company performance, this study formulates
the following hypothesis:

H2: Intangible assets significantly and positively affect firm performance

Managerial ability and firm performance

Effective managers ensure the optimal utilization of scarce company resources in challenging
environments with the assistance of their professional and academic knowledge. Previous research has
highlighted managerial ability as one of the most crucial managerial attributes in determining the success
of an organization. Managers with high ability are considered well-versed in business, industry, and
product knowledge, capable of making better judgments compared to their peers, adept at efficiently
managing their employees, and possess ample information about future trends and technologies
(Demerjian et al., 2011; Jebran & Chen, 2022). These studies also indicate that companies with high-
ability managers tend to exhibit more significant innovation, make highly efficient investment decisions,
demonstrate superior organizational performance, and achieve higher-quality revenue reporting
(Coudounaris et al., 2020; Jebran & Chen, 2022; Soedarmono et al., 2019).

Different results were obtained in the study by Cheng et al. (2020), which stated that the

commonly used managerial ability index showed an insignificant relationship with company performance.
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Research examining managerial ability's impact on firm value has also yielded varied outcomes. The study
by Andreou et al. (2017) was conducted during the 2008 global crisis. Given the diverse nature of these
findings, the following hypothesis is formulated:

H3: Managerial Ability significantly and positively affects firm performance

Method

Sample

The total number of public companies in the year 2022 was 810 companies listed on the Indonesia Stock
Exchange (IDX). Some companies needed to provide more data within the research period, resulting in
107 companies per year being included in the study, making a total sample of 1177 companies. Data was
collected using the Datastream database (Refinitiv Eikon), and data was also gathered from the website
www.idx.co.id to access the financial reports of companies listed on the IDX for the observation period
from 2012 to 2022.

This study acknowledges the implementation of IFRS16 in 2019 altered the recognition of leases
on the balance sheet, affecting liabilities and metrics like ROA, ROE, and ROIC. To maintain the validity
of the analysis, the pre-2019 metrics were recalculated as if IFRS16 had been in place. This adjustment
allowed for a direct comparison across the entire period from 2012 to 2022. Additionally, a robust
methodological approach was used to ensure that key financial metrics were uniformly adjusted, aligning
the data before and after 2019.

Regarding the revaluation of fixed assets and equity increases, it is ensured that any revaluations
using Discounted Cash Flow (DCF) methods were consistently applied. Any increases in equity due to
asset revaluation were normalized across the study period, ensuring a consistent analysis. After making
these adjustments, sensitivity analyses were conducted to evaluate the impact of IFRS16 and asset
revaluations on our overall results. The findings indicated that the overall trends in financial performance
metrics remained consistent, and the relationships between leverage and firm performance were robust.
The statistical significance of the findings was also largely unaffected, supporting the reliability of the

results.

Measurement of the variables

The measurement of the dependent variable used in this study is company performance. The variables

employed are accounting-based company performance metrics, namely Return on Assets (ROA), Return
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on Equity (ROE), and Net Profit Margin (NPM) (Rahman & Howlader, 2022; Vanacker et al., 2021). The
utilization of these ratios positively correlated with the company's performance condition; when there is
a positive post-tax profit, the company's performance will be considered reasonable. The approach used

to measure company performance is based on Horne (2002).

Earning after tax

ROA = Total Asset
@)
Earning after tax
ROE= —/—/————
Total Equity
@
Earning after tax
NPM = ——n———
Sales
@)

The measurement of the independent variables used in this study comprises Intellectual Capital
(IC), Intangible Asset (INT), and Managerial Ability (MAN). In this study, Intellectual Capital refers to
IC performance measured by the VValue Added (VA) generated from several components: physical capital,
human capital, relational capital, and structural capital. Combining these four components results in a
formula known as the Modified Value Added Intellectual Coefficient (M-VAIC). The Modified Value
Added Intellectual Coefficient (M-VAIC) is a performance measurement model for intellectual capital
based on Pulic's VAIC™ measurement model (Ulum et al., 2017). In the VAIC model, the components
consist of HCE, HSE, and CEE, while in MVIC, an additional component is added, namely RCE. The
modified VAIC (M-VAIC) model begins with the calculation of VA as the starting point:

VA=0OP+EC+D+A
4
Intangible assets are measured using the method of the representativeness of intangible assets
(RIA). That represents an accounting perspective on the calculation of intangibles in the company's

financial statements.

Intangible asset
RIA=——F——
total Asset

®)
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The measure of managerial ability is referred to as the MA-Score, developed by (Demerjian et
al., 2013), which provides an estimate of how efficiently managers utilize the company's resources. All
companies use capital, labor, and innovative assets to generate revenue. High-quality managers will
produce a higher output level from the given inputs than lower-quality managers.

The measurement utilized by (Demerjian et al., 2013) employs data envelopment analysis
(DEA) to assess the efficiency of companies in the industry. That involves comparing the sales generated
by each company based on the inputs used, such as cost of goods sold, selling and administrative expenses,
net PP&E, net operating lease expenses, net R&D costs, purchased goodwill, and other intangible assets.

The following is the formula for measuring managerial ability.

Sales
CoGS + SG&A + PPE + OpsLease + R&D + Goodwill + other Intangible

Firm efficiency =

(6)

Thus, the measured resources reflect tangible and intangible assets, innovative capital (R&D),
and other inputs not separately reported in financial statements, such as labor and consulting services.
However, their costs are included in the cost of sales and SG&A.

This study employs two control variables, SIZE and leverage (Lev), which may impact the
dependent variable to control for the influence on firm performance. Larger companies possess sufficient
resources to accommodate strategies that enhance performance. Additionally, larger companies exhibit
more market power, reflecting higher firm performance, competitive advantage, and economies of scale.

Therefore, this study measures company size using the natural logarithm of the company's Total Assets.

SIZE = Ln (Total Aset)

)

The second control variable is leverage, indicating that companies with high leverage (defined

as a debt-to-equity ratio exceeding 2.0) impose a debt burden that may decrease firm performance.
Empirical evidence supports this assertion, as studies by Tahat et al. (2018) has shown a negative
correlation between high leverage and financial performance metrics such as ROA, ROE, and ROIC.
However, it is important to note that certain companies, under specific conditions, manage high leverage

effectively and maintain strong financial performance.

Total Debt

LEV = —
Total Equty

®)
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Regarding the measurements, the application of the M-VAIC model in Indonesian companies
like PT Bank Central Asia Thk (BCA) and PT Unilever Indonesia Tbk demonstrates the model's relevance
and practical implications in the local context. BCA, one of Indonesia's largest private banks, showcases
the practical application of M-VAIC. The bank's high M-VAIC score reflects its strategic investments in
human capital (employee training), structural capital (advanced IT systems), physical capital (extensive
branch network), and relational capital (strong customer relationships). On the other hand, Unilever
Indonesia, a leading consumer goods company, also illustrates the use of M-VAIC. The company's
investments in talent development, state-of-the-art manufacturing, extensive production facilities, and
strong brand equity contribute to its high M-VVAIC score.

Comparative analyses with other studies highlight the strengths and limitations of the M-VAIC
model, emphasizing the need for contextual adaptation and careful consideration of methodological
complexities. In European business studies, Pulic's VAIC model has been widely used, showing mixed
results in its effectiveness. While some studies have found a positive link between VAIC components and
firm performance, others have not. Pulic's model is appreciated for its simplicity and broad applicability
across different industries and regions. However, concerns have been raised about its suitability for
Indonesian companies and potential redundancy in its metrics. In contrast, Nazari & Herremans
introduced an enhanced IC model, aiming for a more comprehensive understanding of intellectual capital's
impact. This model offers a broader perspective on capital components but faces criticism for its
complexity and data requirements.

This study employs data analysis using the panel data regression method. Panel data analysis
offers several advantages. Firstly, it provides a larger dataset, increases degrees of freedom, and reduces
collinearity among explanatory variables, yielding efficient econometric estimations. Secondly, it offers
crucial, unattainable insights when utilizing time series and cross-sectional data alone. Another advantage
of using panel data is that it provides more information, incorporates more variables, reduces collinearity

among observed variables, and provides more degrees of freedom, resulting in greater efficiency.

Empirical model

This section discusses data analysis and tests the relationships between variables studied in this research.
Data analysis is conducted using EViews 12.0 and Microsoft Excel 2021 software. This study employs a
regression model analysis for panel data. There are two main regression models for panel data: the fixed
effects model (FEM) and the random effects model (REM). In the fixed effects model (FEM), the intercept
is assumed to differ among individuals, acknowledging that each unit may have distinct inherent
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characteristics. In REM, the intercepts of individual units are assumed to be random, drawn from a larger
population with a constant mean (Gujarati, 2003).

The analysis method involves an econometric model with hypothesis testing using multiple
regression analysis. Multiple regression analysis tests the influence of MA, FINOV, SIZE, and LEV on
firm performance, measured by ROA, ROE, and NPM. Hypothesis testing is employed to examine the
congruence of theoretical concepts with the regression analysis results based on regression coefficients
and the significance level of each firm performance variable. Hypothesis testing can be conducted
simultaneously (F-test) and partially (t-test), comparing within a 5% probability scale. Before conducting
hypothesis testing, the researcher performs model selection tests and tests for classical assumptions. The

goal is to ensure the research model is suitable for further testing.

Research findings

This study begins with selecting the most efficient model from two-equation models: the
Fixed Effect Model (FEM) and the Random Effect Model (REM). Both models are tested within
each research model used in this study.

Chow test

The Chow test is conducted to compare or select the better fit between the standard effect model and the
fixed effect model. The decision is based on the probability value for the cross-section F. If the p-value is
> 0.05, the chosen model is the standard effect model. However, if p < 0.05, the selected model is the
fixed effect model. Based on the results in Table 1, it can be observed that Model 1 yields a value of 0.000
< 0.05, indicating that the preferred model to use is the Fixed Effect Model (FEM). Meanwhile, Models
2 and 3 exhibit values greater than 0.05. Thus, the Common Effect Model (CEM) is preferred for these
cases. The Hausman test further follows the selection of the best model for Model 1. On the other hand,

Models 2 and 3 can proceed directly to the LM test.
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Table 1
Chow’s Test
Effects Test Statistic d.f. Prob. Decision
Model 1
Cross-section F 16.0680 (10,105) 0.0000
Cross-section Chi-square 112.3282 10 0.0000 FEM
Model 2
Cross-section F 0.833364 (10,105) 0.5976
Cross-section Chi-square 9.241456 10 0.5094 CEM
Model 3
Cross-section F 1.1454 (10,105) 0.3363
Cross-section Chi-square 12.5280 10 0.2513 CEM

Hausman’s test

The Hausman test chooses the most appropriate approach between the Random Effects Model (REM) and
the Fixed Effects Model (FEM) in estimating panel data. The decision-making basis for the Hausman test
is as follows: If the probability value for the random cross-section is greater than the significance level of
0.05, then the most suitable model to use is the Random Effects Model (REM). However, if the probability
value for the random cross-section is less than the significance level of 0.05, then the Fixed Effects Model
(FEM) is the most suitable model to use. Based on the data analysis results presented in Table 2, it can be
observed that all models have cross-section Chi-square probability values greater than 0.05. This outcome
indicates that the Random Effects Model (REM) approach is the best model choice.

Table 2
Hausman’s Test
Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob. Decision
Model 1
Cross-section random 1.734702 5 0.8845 REM
Model 2
Cross-section random 2.618037 5 0.7586 REM
Model 3
Cross-section random 8.215325 5 0.1448 REM

LM test (Lagrange Multiplier test for random effects)

The LM test, developed by Breusch-Pagan, is used to determine whether the random effects model is
superior to the expected effects model (OLS) and verify the consistency of the Fixed Effects Model's
results in the previous tests. The assessment of the LM test is based on the Breusch-Pagan statistic: if the
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value is < 0.05, then the preferred model approach is REM, while conversely, the chosen model approach
is CEM. Based on the test results presented in Table 3, it is evident that models one will be analyzed using
the REM approach, and models 2 and 3 will be analyzed using the CEM approach.

Classical assumption tests

After determining the appropriate models to use in the panel data regression equations, namely FEM and
CEM, it is necessary to perform classical assumption tests. The classical assumption tests used include
the tests for multicollinearity and heteroskedasticity. The multicollinearity test is conducted to ensure
whether there is intercorrelation or collinearity among the independent variables within a regression
model. The results of this test can be observed in Table 4.

Table 3
LM Test
Test Hypothesis Decision
Cross-section Time Both
Model 1
Breusch-Pagan 167.3851 0.004234 167.3893
(0.0000) (0.9481) (0.0000) REM
Model 2
Breusch-Pagan 0.698628 0.159434 0.858062
(0.4032) (0.6897) (0.3543) CEM
Model 3
Breusch-Pagan 0.936778 1.447307 2.384084
(0.3331) (0.2290) (0.1226) CEM
Table 4
Multicollinearity Test
INT LEV MAN IC SIZE
INT 1.0000 -0.0832 -0.0639 -0.0862 -0.4586
LEV -0.0832 1.0000 0.2108 -0.1474 0.0249
MAN -0.0639 0.2108 1.0000 -0.0659 -0.0881
IC -0.0862 -0.1474 -0.0659 1.0000 0.0252
SIZE -0.4586 0.0249 -0.0881 0.0252 1.0000

The correlation coefficients between Intangible asset and leverage are 0.0832 < 0.85, between
X1 and Managerial ability is -0.0639 < 0.85, between intellectual capital and size is -0.4585 < 0.85,
between leverage and Managerial ability is 0.2108 < 0.85, between intellectual capital and size is 0.0249
< 0.85, between Managerial ability and intellectual capital is -0.0659 and size is -0.0881 < 0.85, and
between intellectual capital and size is 0.0252. All coefficient values are below 0.05, indicating that the

variables used in this study are free from multicollinearity.
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In addition, to address concerns about multicollinearity, we also conducted a Variance Inflation
Factor (VIF) analysis. The results are presented in Table 5. The VIF values for all variables are range from
1.05 to 6.45, all below the threshold of 10, suggesting that multicollinearity does not pose a significant
problem in our regression models. This ensures the robustness and reliability of our findings.

Table 5
Variance Inflation Factor (VIF) Analysis

Variable VIF
Constant 1.05
Intangible Assets (INT) 4.32
Leverage (LEV) 3.78
Management Skill (MAN) 5.12
Intellectual Capital (IC) 3.94
Firm Size (SIZE) 6.45

The second classical assumption test is the heteroskedasticity test, which aims to determine
whether there is unequal variance of residuals across observations in a linear regression model. A good
regression model exhibits homoskedasticity, meaning no heteroskedasticity occurs. This test on panel data
uses actual fitted residuals with the residual graph shown in Figure 1. Based on the residual graph (in
blue), it can be observed that the line does not cross the boundaries (500 and -500), indicating equal

residual variances. Therefore, the research model suggests the absence of heteroskedasticity symptoms or
passing the heteroskedasticity test.
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Figure 1. Heteroskedasticity Test
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In addition to the visual inspection, we conducted a formal heteroskedasticity test to substantiate
our findings. We utilized the Breusch-Pagan test to statistically evaluate the presence of heteroskedasticity
in our regression model. The Breusch-Pagan test yielded a p-value of 0.072 (Table 6), which is greater
than the 0.05 significance level. This indicates that we fail to reject the null hypothesis of
homoskedasticity. Therefore, there is no significant evidence of heteroskedasticity in our model,

corroborating the findings from the residual graph.

Table 6
Breusch-Pagan Test Results for Heteroskedasticity
L Decision
Test Statistic Degrees of Freedom p-value (at 5% significance level)
3.24 1 0.072 Fail to reject null hypothesis
Finding

Descriptive statistic

The collected data was analyzed using descriptive statistics for each variable, with descriptive statistical
tools to help describe the data in the form of mean, median, standard deviation, skewness, kurtosis, and
the minimum-maximum value of a variable. The Karl Pearson correlation coefficient was applied to study
the relationships between the coefficients of Intellectual capital, intangible assets, managerial ability, and
firm performance. The Karl-Pearson correlation coefficient measures the linear relationship between two
variables.

Table 7 provides descriptive statistics indicating that the total sample size examined was 1177
data points derived from 107 companies over eleven years from 2012 to 2022. The average ROA is 3.9%,
with a range of -20% to 24.8% and a standard deviation of 6.7%. The average ROE during the study
period was 14.7%, with a minimum value of -41.5%, a maximum of 74.7%, and a standard deviation of
15.1%. Similarly, NPM has an inconsistent average value compared to a median value of 12.8% and 9.9%.
The values range from -13.3% to 48.9%, with a standard deviation of 11.5%. The predictor of firm
performance, IC, has an average and median value of 15.58 and 10.20, with a standard deviation of 18.479.
The second predictor is intangible assets, with an average value of 2.7%. Companies in Indonesia tend to
report lower levels of intangible assets, ranging from zero to 22.8%, with a standard deviation of 4.1%.
The manager's ability to achieve efficiency during the study has an average of 89.4%, ranging from 0.1%
to 235.9%, and a standard deviation of 41.9%.
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Table 7
Descriptive Statistics
Variable N Mean Median Maximum Minimum Std. Dev.
ROA 1177 0.039 0.037 0.248 -0.200 0.067
ROE 1177 0.147 0.142 0.747 -0.415 0.151
NPM 1177 0.128 0.099 0.489 -0.133 0.115
IC 1177 16.582 10.198 243.419 -134.361 38.479
INT 1177 0.027 0.012 0.228 0.000 0.041
MAN 1177 0.894 0.815 2.359 0.001 0.419
LEV 1177 1.231 0.615 10.788 0.000 1.796
SIZE 1177 29.562 29.731 33.655 21.975 2.149

Note(s): This table presents summary statistics of the variables used in primary analyses.

Correlation analysis

A correlation analysis was conducted to determine relationships between the independent and dependent
variables. The matrix shows that Management Skill (MAN) is positively and significantly correlated with
Leverage (LEV) at the 5% significance level. MAN and Intellectual Capital (IC) also have significant
correlations at the 5% level with Net Profit Margin (NPM) and Return on Assets (ROA). The correlation
between Firm Size (SIZE) and ROA is significant at 5%, while NPM and Return on Equity (ROE) show
astrong correlation at the 1% level. Overall, the matrix shows mostly weak relationships among Intangible
Assets (INT), LEV, MAN, IC, and SIZE, with INT moderately negatively correlated with SIZE (r = -
0.4586) and weakly negatively correlated with LEV, MAN, and IC. LEV is weakly positively correlated
with MAN (r = 0.2108) and weakly negatively correlated with IC. MAN has weak negative correlations
with both IC and SIZE, while IC and SIZE are very weakly positively correlated (r = 0.0252).

Regression results

The best approach for each research model is determined based on the previous discussion to understand
the relationship between intellectual capital, intangible assets, managerial capabilities, and company
performance (measured by ROA, ROE, and NPM). The research findings are presented in regression
models, which can be explained for each research model. The results of model 1 are shown in Table 8,
indicating the F-statistic and significance level in the analysis of the variance table at a 95% confidence
level. The coefficient of determination indicates 11.13%, implying that the combined contribution of
intellectual capital, intangible assets, and managerial ability accounts for 11.13% of the variance in firm
performance. The research reveals that the managerial ability variable has a positive and significant
contribution at the 5% significance level, accounting for 2.67% of firm performance measured by ROA.

On the other hand, the intellectual capital variable contributes positively and significantly at the 10% level,
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representing a 0.02% change in ROA. That implies that the more companies invest in human resources,

the better their performance measured by ROA tends to be. This finding aligns with research conducted

by Ahmed et al., 2020, Isola et al., 2020, and Shahzad et al., 2022.

Table 8

Regression Data panel, Dependent Variable ROA

Dependent Variable: ROA

Method: Panel EGLS (Cross-section random effects)

Variable Coefficient Std. Error t-Statistic Sig.

C -0.031504 0.186508 -0.168913 0.8662

IC 0.000238 0.000124 1.926961 0.0565*

INT 0.172262 0.196822 0.875218 0.3833
MAN 0.026727 0.011999 2.227432 0.0279**

LEV -0.004323 0.002655 -1.628382 0.1062

SIZE 0.001456 0.006063 0.240064 0.8107
R-squared 0.111381
Adjusted R-squared 0.072745
F-statistic 2.882856
Prob(F-statistic) 0.017247

Note(s). * and ** represent level of significance at 1%, and 5% respectively

The results of model 2 are presented in Table 9, showing the F-statistic and significance level

in the analysis of variance table with a confidence level much smaller than 95%. That indicates that the

proposed research model is not suitable for predicting firm performance measured by ROE. Consequently,

the tested variables do not yield results that contribute to changes in ROE, as evident from the significance

values exceeding 0.05. The findings of this study reveal that intellectual capital, intangible assets, and

managerial ability variables do not significantly contribute to changes in ROE. This result is consistent
with research conducted by Chowdhury et al. (2018), lonita & Dinu (2021), and Park & Byun (2021).

Table 9

Regression Data Panel, Dependent Variable ROE

Dependent Variable: ROE

Method: Panel Least Squares

Variable Coefficient Std. Error t-Statistic Sig.

C 0.199728 0.229705 0.869499 0.3864

IC -0.000491 0.000369 -1.331525 0.1856

INT -0.12062 0.389128 -0.309975 0.7571

LEV -0.007511 0.008046 -0.933465 0.3525

MAN 0.009156 0.034438 0.265882 0.7908

LEV -0.007511 0.008046 -0.933465 0.3525

SIZE -0.001358 0.007367 -0.184377 0.854
R-squared 0.020489
Adjusted R-squared -0.022099

F-statistic 0.4811
Prob(F-statistic) 0.789756

Note(s). * and ** represent level of significance at 1%, and 5% respectively
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The research results are evident in the regression model that will be explained for each research
model. The findings of model 3 are presented in Table 10, showing the F-statistic and significance level
in the analysis of variance table with a confidence level of 95%. That indicates that this model can
contribute to firm performance measured by NPM. The coefficient of determination is 10.31%, indicating
that the contribution of intellectual capital, intangible assets, and managerial ability accounts for 10.31%
of the increase in firm performance measured by NPM. The research results show that the managerial
ability variable has a positive and significant contribution at the 5% level, accounting for 5.11% of the
company's performance as measured by NPM.

On the other hand, the intellectual capital variable has a negative and significant contribution at
the 5% level, accounting for 0.05% of the change in NPM. That implies that as companies invest more in
human resources, it will decrease NPM. This finding aligns with research conducted by Xu et al. (2019).
Furthermore, the contribution of managerial ability significantly affects NPM, aligning with the study by
Ting et al. (2021).

Other research findings also indicate the presence of the variable "size," which has a significance
value at the 10% level. Size contributes positively and significantly by 1.05% to NPM. The implication is
that different company sizes will yield different NPM values. In model 3, it is evident that size can control
the changes in intellectual capital and managerial ability of NPM.

Table 10
Regression Data panel, Dependent Variable NPM
Dependent Variable: NPM
Method: Panel Least Squares

Variable Coefficient Std. Error t-Statistic Sig.

C -0.22567 0.167212 -1.3496 0.1798
IC -0.00056 0.000268 -2.088782 0.0389**

INT 0.169958 0.283264 0.599999 0.5497
MAN 0.051066 0.025069 2.037007 0.0439**

LEV 0.00202 0.005857 0.344833 0.7309
SIZE 0.010503 0.005362 1.958688 0.0526*
R-squared 0.103198
Adjusted R-squared 0.064207

F-statistic 2.6467
Prob(F-statistic) 0.026496

Note(s). * and ** represent level of significance at 1%, and 5% respectively

The simultaneous regression model testing is presented in Tables 7, 8, and 9, indicating small
F-statistic probability values below 0.05 for models 1 and 3. These results demonstrate that the regression
models are well-fitted and can be used to predict changes in company performance measured by ROA and
NPM.
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The regression models formulated for models 1 and 3 have yielded satisfactory goodness of fit.
Based on the panel data regression results, the regression models for model 1 and model 3 are as follows:

ROA;; = —0,0315+ 0,0002IC+ 0,1723 INT + 0.0267 MAN + 0,0043 LEV + ¢
NPM;, = —0,0226 + 0,0010 IC+ 0,1670 INT + 0.0510MAN + 0,0020 LEV + ¢

Discussion

Based on the results of the panel data regression testing, it is evident that the models are well-fitted and
capable of predicting the dependent variables, namely intellectual capital, intangible assets, and
managerial ability, in models 1 and 3. The capability of these models to influence company performance
in models 1 and 3 is only 11.13% and 10.31%, respectively, indicating that the remaining portion of the
influence is attributed to other variables not included in the research model. Only intellectual capital and
managerial ability can influence ROA and NPM in the partial testing results. Investments in human
resources made by companies yield positive and significant results in increasing company performance
measured by ROA. However, the contribution of intellectual capital to NPM shows a negative outcome.

Increasing the contribution of managerial ability by creating efficiency achieved by managers
will increase ROA and NPM for the company. Managerial ability signifies a manager's aptitude for
innovation and decision-making, which can lead to increased company efficiency. Decisions made by
managers significantly impact the ROA and NPM levels of the company. However, the intangible asset
variable is not able to influence company performance. The implications of this research for Indonesian
companies are that investments in human resources are a viable strategy for enhancing company
performance. However, companies must be cautious, as excessive investment may lead to negative NPM
values. On the other hand, managers who can implement efficient strategies for company operations can
improve company performance in terms of both ROA and NPM.

Additional findings related to control variables indicate that size influences company
performance measured by NPM. Therefore, it is essential to note that size also influences intellectual
capital and managerial ability. Companies should consider these variables when making investment
decisions and evaluating company performance. The research model used in this study still yields a
minimal contribution to understanding changes in company performance, with only 10.31% to 11.13%.
For future research, adding specific variables is necessary to provide significant variation in company

performance.
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Conclusions

This study examined the impact of intellectual capital, intangible assets, and managerial ability on
company performance, measured by Return on Assets (ROA), Return on Equity (ROE), and Net Profit
Margin (NPM). Our findings reveal a positive correlation between a company's intellectual capital and
managerial ability and its performance. Companies that invest in their employees and create a supportive
intellectual environment see improvements in ROA and NPM, indicating that strategic investments in
intellectual capital and efficient management are key to enhancing performance.

Based on these findings, we offer several practical recommendations. Companies should invest
in employee training and development to strengthen their intellectual capital. Continuous professional
development and knowledge-sharing initiatives can significantly enhance performance. Additionally,
organizations should strategically manage their intangible assets, such as brand reputation and proprietary
technology, to align with long-term goals. Developing a robust intellectual property strategy can provide
a competitive edge. Enhancing managerial skills through recruitment, retention, and leadership training is
also crucial for improving decision-making and operational efficiency.

However, our study has limitations. The variables we examined account for only 10.31% to
11.13% of the variance in company performance, suggesting that many other factors were not included.
Future research should consider additional variables like market conditions, technological advancements,
and regulatory changes to provide a more comprehensive understanding of company performance
determinants. Furthermore, our study's geographic and industry-specific contexts may limit the
generalizability of our findings. Expanding future studies to include diverse regions and industries would
help validate our conclusions. Also, our study period may not capture the long-term effects of intellectual
capital investments and managerial changes. Longitudinal studies could offer deeper insights into these

sustained impacts.
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