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Abstract

This study examines the relationships of Debt to Asset Ratio (DAR), Asset Growth (AG), and Debt to Equity Ratio (DER) with
Return on Assets (ROA), while assessing Return on Equity (ROE) as an intervening variable in Indonesian crude palm oil companies.
The sample consists of 195 firm-year observations from 25 companies listed on the Indonesia Stock Exchange during 2014-2024,
forming an unbalanced panel dataset. Estimation was conducted using a Random Effects Model with year fixed effects and firm-
clustered standard errors, supported by the Hausman specification test. Indirect relationships were evaluated through nonparametric
bootstrap mediation analysis with 95% confidence intervals. The results show that DAR is negatively and significantly associated
with ROE, whereas DER is positively and significantly associated with ROE. AG has a positive but statistically insignificant
relationship with ROE. In the ROA model, DAR, AG, and ROE are positively and significantly associated with ROA, while DER
is negatively and significantly associated with ROA. Bootstrap results indicate that ROE significantly intervenes in the relationships
of DAR and DER with ROA, but not in the relationship between AG and ROA. The opposite directions of the direct and indirect
relationships for DAR and DER suggest competitive or inconsistent mediation. These findings demonstrate that leverage and asset
growth are associated with profitability through distinct pathways and that their implications depend on whether profitability is
measured using assets or shareholders’ equity.
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1. Introduction

In 2022, Indonesia was home to a total of 2389 large palm oil plantation companies, which comprised both state-owned
and private entities. This total included 169 large state-owned enterprises and 2220 significant private firms (Indonesian
Central Bureau of Statistics, 2024). Among these, 25 companies were listed on the Indonesia Stock Exchange
(https://www.invesnesia.com/daftar-saham-cpo-di-bursa-efek-indonesia/ accessed May 18, 2025). Furthermore, the
Indonesian Central Bureau of Statistics (BPS) reported in 2024 that the total exports of crude palm oil (CPO) and other
palm oil products amounted to approximately US$23 billion.

Despite the long standing presence of palm oil companies in Indonesia, studies related to their financial performance
are very limited, particularly for publicly listed companies on the Indonesia Stock Exchange. Recent evidence from
Indonesia’s palm oil plantation sub-sector indicates that financial performance determinants need to be evaluated within
the specific characteristics of the industry (Susilo & Kurniasih, 2025). Until recently, there was just one online journal
available that includes research on the impact of RSPO (Roundtable on Sustainable Palm Oil) certification and several
other variables on the company value of 15 palm oil companies listed on the Indonesia Stock Exchange (Malau &
Rambe, 2022). More intensive studies have focused on technical aspects of palm oil, such as planting, harvesting, and
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post-harvest handling. Numerous other research efforts have also examined social aspects and environmental impacts,
particularly those that could disrupt the sustainability of palm oil plantations.

As stated by Ningrum (2022), knowledge regarding a company's financial performance is essential as it provides a
foundation for investors to make stock investments. Additionally, understanding the determinants of financial
performance is important for managers because firm specific and macroeconomic factors can shape business outcomes
and provide a basis for developing appropriate managerial strategies (Matias et al., 2024). Aristawati & Hariyanto
(2025) assert that a company's financial performance is assessed through various metrics or measures that demonstrate
how effectively the company utilizes its resources, its financial stability, and the efficiency of its operations. Commonly
employed ratios in financial analysis include the Debt to Asset Ratio and the Debt to Equity Ratio. The former assesses
the percentage of a company's assets that are financed through debt, whereas the latter indicates the relationship between
equity and debt within the financing framework.

This study examines the statistical associations among capital structure, asset growth, and profitability in a sample of
25 Indonesian CPO companies listed on the Indonesia Stock Exchange, using available firm year observations from
2014 to 2024. To strengthen the foundation of this research, several relevant previous studies were reviewed (Abbas et
al., 2020; Intan et al., 2024; Malau & Rambe, 2022; Muthalib et al., 2023; Nohong, 2016; Noja Baditoiu B. R. Buglea
A. Munteanu V. P & Gligor Cimpoieru, 2024; Noor et al., 2024; Phassawan, 2023; Serrasqueiro et al., 2023; Setiawan,
2022; Sohilauw et al., 2019; Vukovi¢ et al., 2022; Yudha et al., 2023). From the findings of these studies, it is
understood that various factors frequently raise concerns among researchers, including Return on Assets (ROA), Return
on Equity (ROE), Debt to Asset Ratio (DAR), Debt to Equity Ratio (DER), Company Size, Asset Growth (AQG),
Exchange Rate, Economic Growth, and several additional variables. In light of this information, it was determined that
this research would concentrate on analyzing the impact of DAR, AG, and DER on ROA, with ROE serving as an
intervening variable.

Despite the extensive literature on capital structure and corporate profitability, evidence remains limited on how
leverage and asset growth jointly influence the financial performance of CPO companies in Indonesia (Intan et al., 2024;
Malau & Rambe, 2022; Noja Baditoiu B. R. Buglea A. Munteanu V. P & Gligor Cimpoieru, 2024; Phassawan, 2023;
Serrasqueiro et al., 2023; Setiawan, 2022; Sohilauw et al., 2019; Vukovi¢ et al., 2022). This gap is relevant because the
CPO industry operates under distinctive conditions, including high capital requirements, long investment horizons,
commodity price volatility, and considerable exposure to financing costs. These characteristics may cause the
relationships between debt structure, asset expansion, and profitability to differ from those reported in other nonfinancial
industries. Accordingly, this study examines the direct and indirect effects of the Debt to Asset Ratio, Asset Growth,
and Debt to Equity Ratio on Return on Assets, with Return on Equity serving as a mediating variable, using data from
Indonesian listed CPO companies from 2014 to 2024. The study contributes sector specific empirical evidence on the
financial mechanisms through which capital structure and asset growth may shape profitability in a resource intensive
industry. Rather than proposing a new methodological approach, this study contributes sector specific empirical
evidence on the relationships between capital structure, asset growth, and profitability within the Indonesian CPO
industry.

2. Literature Review
2.1. Theoretical Framework

This study is primarily grounded in Agency Theory and Signaling Theory to explain the relationships between capital
structure, financial performance, and investor interpretation of financial information in Indonesian CPO companies.
Agency Theory is used to explain how debt financing may create both potential benefits and agency related costs for
firms. Signaling Theory is used to explain how financial ratios may provide information to investors regarding
profitability, leverage, and financial risk. Resource Based View Theory is employed as a complementary perspective
to explain the role of Asset Growth in the expansion and utilization of productive assets. Accordingly, DAR and DER
are interpreted mainly through capital structure decisions, agency costs, and financial risk, whereas Asset Growth is
associated with the development and effective use of company resources.

Agency Theory explains that capital structure decisions may influence firm performance because debt can function as
both a monitoring mechanism and a source of agency related costs (A. M. Ahmed et al., 2023). Debt financing may
encourage managers to use company resources more efficiently due to repayment obligations and external monitoring
by creditors. However, excessive debt may also increase interest expenses, financial distress risk, and potential conflicts
between shareholders and creditors. Therefore, the relationship between leverage and profitability may depend on
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whether the benefits of debt financing exceed its financial and agency related costs. In this study, DAR and DER
represent the extent to which company assets and equity are financed through debt and are examined in relation to ROA
and ROE.

Signaling Theory complements this perspective by explaining how financial information may be interpreted by external
stakeholders. Financial ratios reported in corporate financial statements can provide signals regarding profitability,
leverage, financial stability, and the company’s capacity to manage its financial resources. ROA and ROE may signal
the ability of a company to generate returns from its assets and shareholders’ equity, while DAR and DER may indicate
its financing structure and exposure to financial risk. Investors may use these indicators to assess the financial prospects
and risk profile of CPO companies (Dwi Sunarsih & Nugraheni, 2025; Hilmi et al., 2025). Consistent with Signaling
Theory, the relevance of these indicators depends on the quality and credibility of the financial information disclosed
by the company (Nguyen, 2025; Puspitaningtyas et al., 2022).

Resource Based View Theory is applied specifically to Asset Growth. RBV emphasizes that firm performance may be
influenced by the ability to acquire, develop, combine, and utilize strategic resources effectively (Arief et al., 2023;
Kamasak, 2017). In the context of CPO companies, Asset Growth may reflect the expansion of productive resources,
such as plantations, processing facilities, machinery, logistics infrastructure, and other operational assets. When these
assets are managed efficiently, their expansion may support production capacity, revenue generation, and profitability.
However, asset growth does not automatically improve financial performance because newly acquired assets may
require substantial investment, long development periods, and effective managerial utilization before generating
adequate returns.

Based on these theoretical perspectives, this study examines the statistical associations of DAR, Asset Growth, and
DER with ROA and ROE. Agency Theory is used to explain the potential benefits and costs of debt financing, while
Signaling Theory explains the relevance of financial ratios for investor assessment. RBV is applied specifically to
explain how Asset Growth may be associated with financial performance through the expansion and utilization of
productive resources. ROE is subsequently examined as an intervening variable because it represents shareholder based
profitability that may be statistically associated with the relationships between capital structure, asset growth, and ROA.
Based on Agency Theory, DAR and DER are expected to be associated with profitability because debt financing may
create both financial discipline and agency related costs. Based on RBV, Asset Growth may be associated with
profitability when additional assets are productively utilized. Signaling Theory further explains the relevance of ROA,
ROE, and leverage indicators for investor assessment. These perspectives provide the basis for examining the proposed
statistical associations.

2.1.1. Return on Asset

Return on Assets (ROA) is a profitability ratio that indicates a company's performance by comparing its profit (net
income) to the total capital invested in assets. Iskandar (2021) and Nemati T. Javed M & Sidiqui (2021) use the
following formula to calculate the ROA:

Net Profit

ROA=—"—"—"—
0 Total Asset

2.1.2. Return on Equity

ROA and ROE should be examined jointly because they represent different dimensions of financial performance,
namely asset efficiency and shareholder return (Lestari et al., 2025) . According to Siswanto (2021), profitability ratios
measure a company's potential to generate profits by utilizing assets, capital, or revenue. Setiawan (2022) explains that
profitability reflects the ability of investments in total assets to generate profitable returns for investors. In the palm oil
sector, financial statement analysis through profitability, solvency, liquidity, and activity ratios is essential for assessing
company performance (Alfarizi & Sartika, 2025). ROE can be explained as follows:

_ Net Profit After Interest and Tax

ROE
0 Total Equity

2.1.3. Debt to Asset Ratio

One financial measure that indicates a company's reliance on debt-based funding is the Debt to Asset Ratio (DAR).
When a company faces difficulties in meeting its payment obligations, its financial risk can increase, indicated by a
high Debt to Asset Ratio. This indicates that a significant portion of its assets are financed by debt. Conversely, a low
Debt to Asset Ratio indicates that the company relies more on its equity, meaning its financial structure is more robust
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and its debt burden is lighter. Investors and creditors use Debt-to-Asset Ratio analysis as a tool to assess a company's
financial health and funding strategy (Aristawati & Hariyanto, 2025). The following formula is used to calculate DAR.

Long Term Debt + Short Term Debt

DAR =
Current Assets + Non Current Assets

2.1.4. Asset Growth

Asset growth (AQG) is commonly measured as the growth in a firm’s total assets, reflecting changes in the scale of
resources recorded in its balance sheet and used to support investment activities (Cooper et al., 2024). For managers,
asset growth is a fundamental consideration, particularly when making investments related to after tax income in the
hope of improving the company's overall growth performance. Rizka & Ulfida (2024) state that a company's progress
can be assessed through the variation in the number of assets from one period to the next. Asset growth is calculated
using the following formula:

Ending Asset Value — Beginning Asset Value
AG = — x 100%
Beginning Asset Value

Evidence from Southeast Asian non-financial firms shows that capital structure may affect profitability differently, as
DER can reduce ROA while DAR may have a different relationship with ROE (Lestari et al., 2025). This evidence
indicates that the influence of capital structure on financial performance should be assessed through multiple leverage
indicators rather than relying on a single ratio.

2.1.5. Debt-to-Equity Ratio

According to Rosyidi & Prasetya (2023), the Debt-to-Equity Ratio (DER) is a measure used to compare total
liabilities to equity. They note that speculators and investors often rely on this ratio to assess the extent of a company's
debt relative to its available equity. Furthermore, Annisa & Amalia (2024) explain that investors generally give positive
ratings to companies that manage debt well, as this reflects superior risk management capabilities. The formula for
calculating DER is as follows:

Total Debt

DER = Total Asset — Total Debt

3. Research Method and Materials
3.1. Type of Research

This study uses a quantitative explanatory research design with unbalanced panel data to examine the statistical
relationship between capital structure, asset growth, and profitability in CPO companies in Indonesia. Specifically, this
study analyzes the relationship between the Debt to Asset Ratio (DAR), Asset Growth (AG), and Debt to Equity Ratio
(DER) and Return on Assets (ROA), while Return on Equity (ROE) is used as an intervening variable. This study
answers three main questions: (1) whether DAR, AG, DER, and ROE have a statistically significant relationship with
ROA in CPO companies in Indonesia; (2) whether DAR, AG, and DER have a statistically significant relationship with
ROE; and (3) whether ROE exhibits a statistically significant indirect relationship between DAR, AG, and DER and
ROA Al variables are measured quantitatively using financial information obtained from company financial reports.
Observations are organized as company-year panel data, allowing the analysis to account for inter-company variation
and changes over time. Because this study uses observational secondary data, the estimated relationships are interpreted
as statistical associations, not as definitive evidence of causality. This research design aligns with the quantitative
research approach proposed by Abdullah et al. (2021).

3.2. Data source
The population of this study consisted of 25 crude palm oil (CPO) companies listed on the Indonesia Stock Exchange
(Invesnesia, 2024). The study was conducted from August to December 2025, using secondary data sourced from the

companies' annual financial reports and accessed through publicly available online sources. The observation period
covered 2014-2024, theoretically yielding a maximum potential sample size of 275 company-year observations.
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However, differences in the availability and completeness of financial reports between companies resulted in a final
usable sample size of 195 company-year observations. Therefore, this research dataset is an unbalanced panel because
not all companies have complete data for each year during the observation period. Each observation represents a
company's financial information for a specific year. The use of panel data allows the analysis to consider variations
between companies as well as changes that occur over time. However, the research results need to be interpreted
according to the characteristics of the available sample. Differences in reporting periods and the presence of unavailable
observations have the potential to impact the comparability of data from each company across periods.

3.3. Research Variables and Relationships Between Variables

The variables used in this study are the endogenous variable, in this case the Return on Assets (ROA); the exogenous
variables, consisting of the Debt to Asset Ratio (DAR), Asset Growth (AG), and Debt to Equity Ratio (DER); and the
intervening (mediating) variable, namely the Return on Equity (ROE). The values of ROA, ROE, DAR, AG, and DER
are determined through the formulas outlined in the Literature Review section. The interconnection among these five
variables adheres to the framework described as presented in figure 1.

DAR: Debt to Asset Ratio

ROE: Return on Equity

Y3

ROA: Return on Assets

DER: Debt to Equity Ratio

Figure 1. Conceptual Framework of the Relationships among Research Variables
Based on this framework, authors pose the following hypothesis:

HI: There is a significant direct effect of DAR on ROA.
H2: There is a significant direct effect of AG on ROA.

H3: There is a significant direct effect of DER on ROA.
H4: There is a significant direct effect of DAR on ROE.
HS: There is a significant direct effect of AG on ROE.

H6: There is a significant direct effect of DER on ROE.
H7: There is a significant direct effect of ROE on ROA.

3.4. Data Analysis

Hypothesis testing was conducted using a Random Effects Model (REM) on an unbalanced panel dataset consisting of
firm-year observations from 25 Indonesian CPO companies over the 2014—2024 period. Panel-data regression was
employed because it allows the analysis to account for variation across companies and changes over time, including
differences in the number of available observations among firms (Baltagi, 2021). The REM assumes that unobserved
firm-specific heterogeneity is uncorrelated with the explanatory variables included in the model. The appropriateness
of this specification was evaluated using the Hausman test. The test did not reject the null hypothesis, thereby supporting
the use of the Random Effects Model rather than the Fixed Effects Model (Baltagi, 2021, 2023).

The analysis was conducted using Python through Google Colab with panel-data estimation procedures. Standard errors
were clustered at the firm level to account for potential heteroscedasticity and within-firm correlation over time. Firm-
clustered robust standard errors provide more reliable statistical inference when error terms may be correlated among
observations belonging to the same company (Abadie et al., 2023; MacKinnon et al., 2023). Year dummy variables
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were included to control for common economic conditions, regulatory changes, commodity-market developments, and
other period-specific factors affecting all sampled companies in a particular year. The inclusion of year dummy
variables serves as a time-control mechanism and does not alter the primary estimation method, which remains the
Random Effects Model (Baltagi, 2023; Wooldridge, 2025).

The first empirical model estimated the statistical associations of DAR, AG, and DER with ROE:
2024
ROEy = o + By DARy, + BoAGy + BDER, + ) MDyp + 2y +
1=2015
where ROE;; represents the Return on Equity of company i in year t; DAR;;, AG;;, and DE R;;represent the explanatory

variables; a, is the intercept; 1, 55, and 55 are the estimated regression coefficients; A, represents the coefficients of
the year dummy variables; u; represents the firm-specific random effect; and &;;represents the idiosyncratic error term.

The first empirical model estimated the statistical associations of DAR, AG, and DER with ROE:
2024
ROAy = Yo + YDA, +Y,AGy +YsDER +Y4ROEy + ) 8:Duy + v, + .
1=2015

where ROA;; represents the Return on Assets of company i in year t. The coefficients y;, ¥,, and ysrepresent the direct
statistical associations of DAR, AG, and DER with ROA, while y, represents the statistical association between ROE
and ROA. The terms v; and y;, represent the firm-specific random effect and the idiosyncratic error term, respectively.
Descriptive statistics, skewness, excess kurtosis, Pearson correlation coefficients, and Variance Inflation Factor values
were examined to describe the characteristics of the data and identify potential multicollinearity. The Durbin—Watson
statistic was not used as the primary residual diagnostic because it is not sufficient for an unbalanced panel-data
structure. Statistical inference was therefore based on standard errors clustered at the firm level.

3.5. Indirect and Total Effect

The indirect associations of DAR, AG, and DER with ROA through ROE were calculated using the product-of-
coefficients approach:

IEpag = B1 X Va
IE = B2 X Va4
IEpgr = B3 X Vs

The statistical significance of the indirect associations was assessed using a nonparametric bootstrap procedure with
95% confidence intervals. An indirect association was considered statistically significant when its bootstrap confidence
interval did not include zero. The total association of each explanatory variable with ROA was calculated by adding its
direct association with ROA to its corresponding indirect association through ROE:

TEpar = v1 + (B1 X Va)
TEs =72+ (B2 X Va)
TEpgr = v3 + (B3 X va)

where TEp4r, TE,;, and TEppr represent the total statistical associations of DAR, AG, and DER with ROA,
respectively. The total association combines the direct association estimated in the ROA model and the indirect
association operating through ROE. The evaluation of the intervening role of ROE was based primarily on the statistical
significance of the indirect associations rather than solely on the magnitude of the total associations. Direct hypotheses
were evaluated using firm-clustered robust p-values at the 5% significance level, whereas indirect associations were
evaluated using 95% bootstrap confidence intervals. Because the study uses observational secondary data, all estimated
direct, indirect, and total relationships are interpreted as statistical associations rather than definitive causal effects.
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4. Results and Discussion
4.1. Descriptive Statistics

Table 1 presents descriptive statistics for the five study variables based on 195 firm-year observations. All variables
have the same number of observations, indicating that the final sample used in the analysis has complete data for the
Debt to Asset Ratio (DAR), Asset Growth, Debt to Equity Ratio (DER), Return on Equity (ROE), and Return on Assets
(ROA).

Table 1. Descriptive Statistics

Variable N Mean Std. Minimum Q1 Median Q3  Maximum Skewness Excess.
Dev. Kurtosis
DAR 195 0.8093  0.1135 0.5366 0.7213 0.8072 0.8921 1.1521 0.2273 —0.1869
AG 195 0.4952  0.1522 0.0587 0.3905 0.5001 0.5903 0.9007 —0.0513 0.0107
DER 195 1.0326 0.2670 0.3912  0.8557 1.0211 1.2025 1.8291 0.2626 0.1509
ROE 195 0.5810 0.1776 0.1395 0.4658 0.5607 0.6963 1.0850 0.2875 0.1236
ROA 195 0.4621 0.1096 0.2120 0.3761 0.4521 0.5375 0.7540 0.2191 —0.2166

The average DAR value is 0.8093, with a range of values between 0.5366 and 1.1521. The median value of 0.8072 is
relatively close to the mean, indicating that the data distribution tends to be balanced around its central value. The
standard deviation of 0.1135 indicates moderate variation in the proportion of debt to total assets across the company-
year observations analysed. Asset Growth has a mean value of 0.4952 and a standard deviation of 0.1522. Its values
range from 0.0587 to 0.9007, with a median of 0.5001. The closeness between the mean and median values indicates
that the distribution of Asset Growth is relatively symmetrical. This is also reflected in the skewness value of -0.0513,
indicating very little negative skewness. DER has the highest average value among leverage indicators, at 1.0326, with
a standard deviation of 0.2670. DER values range from 0.3912 to 1.8291. The median DER of 1.0211 is relatively close
to the mean, while the positive skewness value of 0.2626 indicates a slight rightward skew in the distribution.

The average ROE is 0.5810, with a standard deviation of 0.1776 and a range of 0.1395 to 1.0850. The median value of
0.5607 is slightly lower than the mean, in line with the relatively small positive skewness value of 0.2875. Meanwhile,
ROA has a mean value of 0.4621 and a standard deviation of 0.1096, with a range of values between 0.2120 and 0.7540.
The median ROA value of 0.4521 is also relatively close to the mean. Overall, skewness values range from -0.0513 to
0.2875, while excess kurtosis values range from -0.2166 to 0.1509. These values indicate that the distribution of the
research variables is generally relatively symmetrical and does not exhibit extreme deviations in the degree of sharpness
or thickness of the tails. However, these statistics are used primarily to describe the characteristics of the data
distribution, not as a formal requirement for normality in Random Effects Model estimation.

4.2. Correlation and Multicollinearity Diagnostics

Table 2 presents the Pearson correlation coefficients between DAR, Asset Growth, DER, ROE, and ROA. DAR and
DER exhibit a moderate positive correlation of 0.5338, which is understandable because the two variables represent
different dimensions of corporate leverage. DAR measures the proportion of debt to total assets, while DER measures
the proportion of debt to shareholders' equity. Asset Growth has a weak correlation with DAR and DER, at 0.0752 and
-0.0141, respectively. Meanwhile, Asset Growth's correlation with ROA is positive at 0.2673, while its correlation with
ROE is relatively weak at 0.0652.

DER has a positive correlation with ROE of 0.6454, while ROE is positively correlated with ROA of 0.6667. These
results indicate that higher leverage relative to equity tends to be associated with higher equity-based profitability.
Furthermore, companies with higher ROE also tend to report higher ROA. There are no pairwise correlation coefficients
between the explanatory variables exceeding the general threshold of 0.80. However, the correlation matrix only depicts
simple bivariate relationships and does not account for firm-specific heterogeneity, year effects, or the simultaneous
influence of multiple variables in the regression model. Therefore, these correlation results should be treated as a
preliminary diagnosis, not as conclusive evidence that multicollinearity is absent in the model.

Variance Inflation Factor (VIF) analysis was performed separately on the ROE and ROA equations to assess potential
multicollinearity between the explanatory variables. In the ROE equation, VIF values ranged from 1.0099 to 1.4121,
while tolerance values ranged from 0.7082 to 0.9902. DAR had the highest VIF value at 1.4121, followed by DER at
1.4044, while Asset Growth recorded the lowest VIF value at 1.0099. In the ROA equation, VIF values ranged from
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1.0396 to 3.2766, with tolerance values ranging from 0.3052 to 0.9619. DER had the highest VIF value at 3.2766,
followed by ROE at 2.3439 and DAR at 1.9127.

Table 2. Pearson Correlation Matrix

Variable DAR Asset Growth DER ROE ROA
DAR 1.0000 0.0752 0.5338 0.0234 —0.1467
AG 0.0752 1.0000 -0.0141 0.0652 0.2673
DER 0.5338 —0.0141 1.0000 0.6454 0.0122
ROE 0.0234 0.0652 0.6454 1.0000 0.6667
ROA —0.1467 0.2673 0.0122 0.6667 1.0000

All VIF values are below the general threshold of 5, while all tolerance values are above 0.10. These results indicate
that the explanatory variables in both models do not experience serious multicollinearity issues. Although DAR and
DER both represent dimensions of capital structure, their simultaneous inclusion does not create a level of linear
dependence that could materially affect the stability of the estimated coefficients. Therefore, DAR, Asset Growth, DER,
and ROE are retained in their respective Random Effects Model specifications.

Table 3. Multicollinearity Diagnostics

Equation Variable VIF Tolerance
ROE DAR 1.4121 0.7082
ROE AG 1.0099 0.9902
ROE DER 1.4044 0.7121
ROA DAR 1.9127 0.5228
ROA AG 1.0396 0.9619
ROA DER 3.2766 0.3052
ROA ROE 2.3439 0.4266

4.3. Random Effect Model Selection

The selection of panel data estimators is evaluated using the Hausman specification test. This test is used to assess
whether firm-specific effects are systematically correlated with the explanatory variables in the model. Based on the
null hypothesis, the Random Effects Model is considered a consistent estimator. Conversely, if the null hypothesis is
rejected, the Fixed Effects Model is considered more appropriate.

Table 4. Hausman Specification Test

Dependent Variable Hausman Statistic Degrees of Freedom p-value Decision
ROE 3.686828 3 0.297327 REM not rejected
ROA 1.893098 4 0.755413 REM not rejected

The p-values for the ROE and ROA models are above the 5% significance level, at 0.297327 for the ROE equation and
0.755413 for the ROA equation, respectively. Therefore, the null hypothesis in the Hausman test cannot be rejected for
both models. This result indicates that there is insufficient statistical evidence to conclude that firm-specific effects are
correlated with the explanatory variables in the model. Therefore, the Random Effects Model is retained as the primary
estimator for the ROE and ROA equations. However, these results cannot be interpreted as absolute proof that the
Random Effects Model is a completely correct specification. The Hausman test only shows that based on the data and
model used, the basic assumptions in the Random Effects specification cannot be statistically rejected.

4.4. Random Effect Estimation for ROE

Table 5 presents the results of the Random Effects Model estimation on the ROE equation. This model estimates the
statistical relationships between the Debt to Asset Ratio (DAR), Asset Growth, and Debt to Equity Ratio (DER) and
Return on Equity (ROE) after controlling for year-specific conditions. Statistical inference is performed using standard
errors clustered at the firm level.

The estimated coefficient for DAR is negative and statistically significant (f = —0.786735; p < 0.001), with a 95%
confidence interval of —0.9669 to —0.6066, which does not include zero. These results indicate that an increase in DAR
is associated with a decrease in ROE after accounting for year-specific conditions and unobserved firm-specific
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heterogeneity. Therefore, H4 is supported. Meanwhile, Asset Growth has a positive coefficient of 0.084165, but the
relationship is not statistically significant at the 5% level (p = 0.1376). The confidence interval of —0.0272 to 0.1955
includes zero, indicating insufficient statistical evidence for a relationship between Asset Growth and ROE. Therefore,
HS5 is not supported, and the result cannot be categorized as marginally significant because the p-value exceeds both
the 5% and 10% significance levels.

Table 5. Random Effects Estimation Results for ROE

Variable  Coefficient Firm- t- p- 95% Confidence  Direction Hypothesis
Clustered  statistic  value Interval Decision
SE

Constant 0.5560 0.0879 6.3278 <0.001 [0.3826,0.7294]  Positive —

DAR —0.786735 0.091298 —-8.6172 <0.001 [-0.9669,—0.6066] Negative  H4 supported

Asset 0.084165 0.056428 1.4915 0.1376 [-0.0272, 0.1955]  Positive HS5 not

Growth supported

DER 0.586925 0.039558  14.8372  <0.001 [0.5089, 0.6650]  Positive H6 supported

DER has a positive and statistically significant relationship with ROE ( =0.586925; p <0.001), with a 95% confidence
interval of 0.5089 to 0.6650 that does not include the zero value. This finding indicates that companies with higher
levels of debt relative to equity tend to report higher equity-based profitability in the study sample. Thus, H6 is stated
to be supported. Overall, the two leverage indicators show different directions of relationship with ROE. DAR has a
negative relationship, while DER has a positive relationship with equity-based profitability.

4.5. Random Effect Estimation for ROA

Table 6 presents the results of the Random Effects Model estimation on the ROA equation. This model tests the
statistical relationship between the Debt to Asset Ratio (DAR), Asset Growth, Debt to Equity Ratio (DER), and Return
on Equity (ROE) with Return on Assets (ROA), taking into account unobserved firm-specific heterogeneity and year-
specific conditions. Statistical inference is performed using robust standard errors clustered at the firm level to
accommodate possible heteroscedasticity and correlation between observations within the same firm over time.

Table 6. Random Effects Estimation Results for ROA

Firm-

o .
Variable Coefficient Clustered t-statistic p- 95% Confidence Direction Hypo-tl‘lesm
SE value Interval Decision
DAR 0.380509 0.022606 16.832110 <0.001 [0.335902, 0.425116] Positive HI supported
AG 0.039100 0.007822 4998720 <0.001 [0.023665, 0.054535]  Positive H2 supported
DER —0.418255 0.011589 —36.089504 <0.001 [-0.441123,-0.395387] Negative H3 supported
ROE 0.797941 0.019392 41.146995 <0.001 [0.759676, 0.836206] Positive H7 supported

DAR has a positive and statistically significant relationship with ROA, with an estimated coefficient of 0.380509 and
a clustered standard error at the firm level of 0.022606. The p-value is below 0.001, while the 95% confidence interval
ranges from 0.335902 to 0.425116 and does not include zero. These results indicate that an increase in DAR is
associated with an increase in ROA after accounting for firm-specific and year-specific heterogeneity, thus supporting
HI1. Asset Growth also has a positive and statistically significant relationship with ROA, with a coefficient of 0.039100,
a standard error of 0.007822, and a p-value below 0.001. The 95% confidence interval of 0.023665 to 0.054535 confirms
the direction of the estimated relationship. Thus, the analysis provides sufficient statistical evidence to support H2.

In contrast, DER has a negative and statistically significant relationship with ROA, with an estimated coefficient of
—0.418255, a standard error of 0.011589, and a p-value below 0.001. The 95% confidence interval ranges from
—0.441123 to —0.395387 and is all below zero, so H3 is supported. ROE has the largest positive coefficient in the ROA
equation, which is 0.797941, with a standard error of 0.019392 and a 95% confidence interval between 0.759676 and
0.836206. This relationship is significant at the 1% level, indicating that companies with higher equity-based
profitability tend to report higher asset-based profitability, so H7 is supported. Overall, all explanatory variables in the
ROA model show a significant relationship after controlling for firm-specific heterogeneity and year-specific
conditions. DAR, Asset Growth, and ROE have a positive relationship with ROA, while DER has a negative
relationship; however, because the study uses observational data, the estimation results are interpreted as conditional
statistical relationships and not as definitive evidence of causality.
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4.6. Indirect and Total Effect

The indirect relationship between DAR, Asset Growth, and DER with ROA through ROE was evaluated using a
nonparametric bootstrap procedure. Statistical significance was determined based on a 95% bootstrap confidence
interval. An indirect relationship is considered statistically significant if the confidence interval does not include zero.

Table 7. Bootstrap Estimates of Indirect Effects through ROE

Variable  Indirect Effect 95% Bootstrap Confidence Interval Bootstrap p-value Conclusion
DAR —0.627768 [-0.772324, -0.457541] <0.001 Significant
AG 0.067158 [-0.019255, 0.202875] 0.124  Not significant
DER 0.468331 [0.402619, 0.539184] <0.001 Significant

The indirect relationship between DAR and ROA through ROE is negative and statistically significant, with an
estimated coefficient of —0.627768. The 95% bootstrap confidence interval ranges from —0.772324 to —0.457541 and
does not include zero. These results indicate that ROE forms a statistically significant indirect path in the relationship
between DAR and ROA. Specifically, a negative relationship between DAR and ROE followed by a positive
relationship between ROE and ROA results in a negative indirect relationship. Meanwhile, Asset Growth has a positive
indirect relationship with ROA through ROE, with a coefficient of 0.067158. However, the 95% bootstrap confidence
interval from —0.019255 to 0.202875 includes zero, while the bootstrap p-value of 0.124 exceeds the 5% significance
level. Thus, statistical evidence is insufficient to conclude that ROE plays a significant intervening role in the
relationship between Asset Growth and ROA.

The indirect relationship between DER and ROA through ROE is positive and statistically significant. The coefficient
of the indirect relationship is recorded at 0.468331, with a 95% bootstrap confidence interval ranging from 0.402619
to 0.539184. Because this interval does not include zero and the bootstrap p-value is below 0.001, ROE is proven to
form a statistically significant indirect path in the relationship between DER and ROA. Overall, the bootstrap results
support the intervening role of ROE in the relationship between DAR and DER with ROA, but do not support the
intervening role of ROE in the relationship between Asset Growth and ROA. This conclusion is based on the statistical
significance of the indirect relationship, not solely on the magnitude of the total relationship.

The total relationship between each explanatory variable and ROA is calculated by summing the direct relationship
between each variable and ROA and its indirect relationship through ROE. The results of this total relationship
calculation are presented in Table 8.

Table 8. Direct, Indirect, and Total Effect on ROA

Variable Direct Effect Indirect Effect through ROE Total Effect
DAR 0.380509 —0.627768 —0.247259
AG 0.039100 0.067158 0.106258
DER —0.418255 0.468331 0.050076

DAR shows a positive direct relationship with ROA, but has a larger negative indirect relationship through ROE.
Consequently, the total relationship between DAR and ROA is negative at -0.247259. Because the direct and indirect
relationships are both statistically significant but in opposite directions, this pattern suggests competitive mediation or
inconsistent mediation. Thus, the positive direct relationship between DAR and ROA is more than offset by the negative
indirect relationship through ROE. AG shows equally positive direct and indirect relationships with ROA, resulting in
a total positive relationship of 0.106258. Although the direct relationship with ROA is statistically significant, the
indirect relationship through ROE is insignificant. Therefore, these results do not provide evidence of a significant
intervening role of ROE in the relationship between AG and ROA. This positive total relationship is more appropriately
interpreted as a descriptive combination of the direct and indirect coefficients, rather than as evidence of mediation.

DER shows a negative direct relationship with ROA and a positive indirect relationship through ROE. The positive
indirect relationship is slightly larger than the negative direct relationship, resulting in a relatively small positive total
relationship of 0.050076. As with DAR, the difference in direction between the direct and indirect relationships
indicates competitive mediation or inconsistent mediation. Thus, DER is negatively related to ROA directly, but
positively related indirectly through its positive relationship with ROE. Overall, the total relationship reflects the
combination of the direct and indirect relationships of DAR, Asset Growth, and DER with ROA. However, determining
the significance of the intervening role of ROE is primarily based on the bootstrap confidence intervals of the indirect
relationships. Because the study uses observational data, these direct, indirect, and total relationships should be
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interpreted as estimates of statistical relationships, not as definitive causal mechanisms. Table 9 summarizes the results
of the seven direct hypotheses tested using the Random Effects Model with firm-clustered robust standard errors.

Table 9. Summary of Hypothesis Testing

Hypothesis Relationship Direction Statistical Result Decision
HI DAR — ROA Positive Significant Supported
H2 AG — ROA Positive Significant Supported
H3 DER — ROA Negative Significant Supported
H4 DAR — ROE Negative Significant Supported
HS5 AG — ROE Positive Not significant Not supported
H6 DER — ROE Positive Significant Supported
H7 ROE — ROA Positive Significant Supported

Overall, six of the seven hypotheses were directly supported at the 5% significance level. H1, H2, H3, H4, H6, and H7
were declared supported because the estimated coefficients showed a statistically significant relationship and an
appropriate empirical direction, while H5 was not supported because the positive relationship between Asset Growth
and ROE was not statistically significant. The results of the hypothesis testing showed that both leverage indicators had
a significant relationship with profitability, although the direction of the relationship was different for ROA and ROE.
Asset Growth had a significant relationship with ROA, but not with ROE, while ROE showed a strong positive
relationship with ROA. These findings indicate that the relationship between capital structure, asset growth, and
profitability depends on the profitability indicator used in the analysis.

4.7. Discussions

The results of this study indicate that capital structure, asset growth, and profitability have a multidimensional
relationship in Indonesian CPO companies listed on the Indonesia Stock Exchange. After considering unobserved firm-
specific heterogeneity, year-specific conditions, and the dependence of observations within firms through the use of
standard errors clustered at the firm level, DAR, Asset Growth, DER, and ROE exhibit different relationship patterns
with the two profitability indicators. DAR and Asset Growth have a positive relationship with ROA, while DER shows
a negative relationship with ROA. In the ROE equation, DAR has a negative relationship, DER has a positive
relationship, while the relationship between Asset Growth and ROE is not statistically significant. ROE also shows a
positive relationship with ROA. These findings emphasize the importance of measuring financial performance using
more than one profitability indicator because ROA reflects the efficiency of overall asset utilization, while ROE
describes the rate of return obtained by sharcholders on invested capital (Siswanto, 2021; Setiawan, 2022; Lestari et
al., 2025). These results also support the view that DAR, DER, ROA, and ROE need to be analyzed in an integrated
manner, rather than separately, when assessing the financial condition of palm oil companies (Alfarizi & Sartika, 2025;
Aristawati & Hariyanto, 2025).

The positive relationship between DAR and ROA suggests that an increase in the proportion of assets financed through
debt may be associated with more productive asset use when borrowed funds are allocated to investments that generate
economic value. This finding aligns with Agency Theory, which explains that debt can function as a managerial
discipline mechanism through fixed payment obligations and external oversight from creditors (A. M. Ahmed et al.,
2023; Lesmono & Siregar, 2021). In the capital-intensive CPO industry, external financing can support investment in
plantation land, processing facilities, production machinery, transportation, warehouses, and other productive
resources. When the rate of return generated by these assets exceeds their financing costs, debt-financed expansion can
be associated with increased asset-based profitability. This interpretation is consistent with research findings showing
that moderate and efficiently managed leverage can support company performance, while excessive leverage can
degrade performance due to increased borrowing costs and the risk of financial distress (Dsouza et al., 2025; Khoza,
2025). From a managerial perspective, debt should not be assessed solely on its nominal value or proportion, but also
on the ability of the financed assets to generate operating profits and cash flows in excess of the cost of financing.

In contrast to its relationship with ROA, DAR exhibits a negative relationship with ROE. These results indicate that
increasing the proportion of assets financed through debt does not always translate into increased returns to
shareholders. Interest expense, principal repayment obligations, and increased financial exposure can reduce available
net income relative to shareholder equity. This finding reflects the cost dimension of Agency Theory and the trade-off
perspective, which explains that a certain level of debt can provide monitoring and financing benefits, but can depress
shareholder profitability if the cost of debt and financial risk increase excessively (A. M. Ahmed et al., 2023; Voutsinas
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& Werner, 2025). The differing direction of the relationship between DAR and ROA and ROE demonstrates that debt
utilization can support asset productivity but simultaneously exert pressure on shareholder returns. This situation is
particularly relevant for CPO companies, as plantation expansion and the construction of processing facilities generally
require substantial initial investment and a relatively long timeframe before assets reach optimal productivity.

The bootstrap analysis results provide further insight into the role of ROE in the relationship between DAR and ROA.
DAR has a positive direct relationship with ROA, but its indirect relationship through ROE is negative and statistically
significant. The magnitude of this negative indirect relationship exceeds the positive direct relationship, resulting in a
negative total relationship. Because the direct and indirect relationships move in opposite directions, this pattern
suggests competitive mediation or inconsistent mediation. Theoretically, these findings extend the application of
Agency Theory by demonstrating that the benefits and costs of debt use can operate simultaneously through different
profitability channels. Practically, management cannot assume that increased ROA from debt-financed assets will
automatically improve shareholder welfare. Therefore, debt-based investments need to be evaluated not only based on
asset productivity but also on interest-paying capacity, net profit retention, debt maturity structure, and their impact on
shareholder returns. Several previous studies have also shown that financial performance variables can be a pathway
that transmits or alters the relationship between a company's financial characteristics and its bottom line (Jannah &
Sartika, 2022; Phassawan, 2023). However, the indirect relationship in this study remains interpreted as a statistical
relationship, not as a definitive causal mechanism.

DER shows a different pattern of relationship. The negative relationship between DER and ROA indicates that
companies with a higher proportion of debt compared to equity tend to have lower asset-based profitability. This finding
aligns with research showing that high leverage can undermine company performance because interest obligations,
refinancing risks, and reduced financial flexibility can limit resources available for productive operational activities (F.
Ahmed et al., 2024; Lestari et al., 2025; Sodik & Manda, 2025). Empirical evidence from companies in Southeast Asia
and other developing countries also suggests that the relationship between capital structure and profitability is highly
dependent on financing costs, institutional conditions, and the company's ability to generate adequate returns on
borrowed funds (Serrasqueiro et al., 2023; Sohilauw et al., 2019). In the context of the CPO industry, a high DER can
become a greater burden when companies face declining commodity prices, rising operating costs, exchange rate
volatility, or long investment maturation periods.

Conversely, DER has a positive relationship with ROE. This finding is consistent with the financial leverage mechanism
in the DuPont framework, where an increase in the equity multiplier can drive ROE higher when a company uses a
smaller equity base relative to its total assets (Lan, 2012; Nemati T. Javed M & Sidiqui, 2021). The use of debt can
increase shareholder returns if the rate of return generated by the company's assets is higher than the cost of borrowing.
However, a higher ROE resulting from an increase in DER does not necessarily indicate stronger underlying operational
performance. Because ROE is calculated based on net income relative to equity, a decrease in the equity base or an
increase in leverage can mechanically increase ROE even if net income and operational efficiency do not increase
proportionally. This interpretation aligns with research on DER, ROE, and financial performance, which emphasizes
that increases in shareholder profitability ratios due to leverage must be analyzed alongside the company's debt
repayment capacity and financial risk level (Annisa & Amalia, 2024; Dwi Sunarsih & Nugraheni, 2025; Rosyidi &
Prasetya, 2023). Therefore, an increase in ROE should not be used as the sole indicator of performance success if it
occurs simultaneously with an increase in DER and a decrease in ROA.

The indirect relationship between DER and ROA through ROE is positive and statistically significant, while its direct
relationship with ROA is negative. This positive indirect relationship is slightly larger than the negative direct
relationship, resulting in a relatively small positive total relationship. The difference in direction between the direct and
indirect relationships again suggests competitive mediation or inconsistent mediation. Theoretically, these findings
confirm that leverage cannot be categorized as an absolute beneficial or detrimental factor because its consequences
depend on the basis of profitability measurement used, namely assets or equity. These results also suggest that DAR
and DER should not be treated as interchangeable indicators, even though they both measure leverage. DAR reflects
the proportion of assets financed by debt, while DER indicates the ratio of funding from creditors to shareholders. These
different denominators convey different economic meanings and can produce different patterns of relationships with
profitability. These findings support the recommendation that capital structure be assessed using multiple leverage
indicators, rather than a single ratio (Aristawati & Hariyanto, 2025; Lestari et al., 2025).

Asset growth has a positive and significant relationship with ROA, indicating that a company's asset growth is
associated with increased asset-based profitability. This finding aligns with the Resource-Based View, which explains
that a company's performance is determined by its ability to acquire, combine, develop, and utilize productive resources
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effectively (Arief et al., 2023; Kamasak, 2017). In CPO companies, asset growth can reflect plantation expansion,
processing plant construction, warehousing and logistics network development, additional machinery, and other
operational infrastructure improvements. When these resources are utilized efficiently, asset growth can increase
production capacity, reduce operational constraints, and drive revenue growth. This finding is generally consistent with
research linking asset expansion, investment, and utilization of productive resources with improved financial
performance (Park & Paientko, 2025; Priscilla Ramli A & Anwar, 2021; Rizka & Ulfida, 2024). These results also
align with evidence on the link between corporate growth, investment efficiency, and financial flexibility (Cherkasova
& Kuzmin, 2018; Cooper et al., 2024; Nohong, 2016).

However, Asset Growth did not have a significant relationship with ROE, and its indirect relationship with ROA
through ROE was also statistically insignificant. These results suggest that asset expansion can be associated with
increased asset-based profitability without immediately increasing shareholder returns. Newly developed plantations
and other biological assets require a maturation period, while new processing facilities and infrastructure can increase
depreciation expenses, operating costs, and initial financing requirements. Therefore, the benefits of asset growth may
first be reflected in increased production capacity and asset utilization before being fully reflected in shareholder
returns. This interpretation aligns with the view that the relationship between growth and profitability depends on asset
utilization, investment quality, financing structure, and the time required for new assets to generate cash flows (Purnama
et al., 2024; Rizka & Ulfida, 2024; Serrasqueiro et al., 2023). From a managerial perspective, increasing total assets
should not be the sole performance objective. Investment evaluation should include cash flow projections, utilization
rates, asset maturity periods, financing costs, and performance monitoring after the investment is realized.

The difference in results between ROA and ROE is also consistent with previous research on agricultural and palm oil
companies. Several studies on agricultural and palm oil companies in Indonesia show that financial performance is
influenced by a combination of company characteristics, financial indicators, certification, operational conditions, and
company size (Intan et al., 2024; Malau & Rambe, 2022; Susilo & Kurniasih, 2025). Research on agricultural companies
in Europe also shows that factors related to performance can differ by industry characteristics and institutional
conditions (Vukovic¢ et al., 2022). This study extends this literature by showing that leverage and asset growth can have
different relationships depending on whether profitability is measured by assets or equity. Therefore, the results do not
support a universal conclusion that leverage or asset growth always has positive or negative consequences. The
implications depend on the funding structure, asset productivity, and profitability indicators used in the analysis.

The strong positive relationship between ROE and ROA suggests that companies that generate higher returns to
shareholders also tend to have higher returns on assets. This relationship is understandable economically because ROA
and ROE are both profitability indicators and use net income as the primary component in their calculations. The
DuPont framework also links ROE and ROA through the equity multiplier, which explains that operational efficiency
and capital structure can influence both indicators (Lan, 2012). However, the use of the same net income component
suggests that some of the identified relationship may be mechanical, rather than fully reflecting independent economic
processes. These theoretical considerations require caution in interpreting ROE as an intervening profitability variable,
rather than as a completely independent operational factor causally determining ROA. Therefore, management and
investors need to analyze the components of ROE, including profit margin, asset turnover, and financial leverage, before
concluding that an increase in ROE reflects improved operational performance.

From a Signaling Theory perspective, research findings indicate that financial ratios can convey diverse signals and are
not always uniformly positive or negative. An increase in the Debt-to-Equity Ratio (DAR) may signal that a company
has access to financing to support productive investments, but at the same time, it may also indicate increasing fixed
liabilities and pressure on shareholder returns. Similarly, a high DER may be associated with increased ROE through
leverage, but simultaneously indicates a decline in asset-based profitability and increased exposure to financial risk.
Therefore, ROA and ROE need to be analyzed alongside DAR and DER to distinguish true improvements in operational
performance from ratio changes primarily driven by funding structure. This interpretation aligns with the view that
financial information will only provide relevant meaning to external stakeholders if it is presented credibly, completely,
and analyzed in context (Nguyen, 2025; Puspitaningtyas et al., 2022). These findings are also consistent with research
emphasizing the role of accounting information, corporate reporting, and information asymmetry in investor assessment
processes (Usman et al., 2020).

The research findings also need to be understood within the context of the economic and institutional conditions facing
the CPO industry. Corporate financial performance can be related to changes in commodity prices, exchange rate
fluctuations, inflation, governance, sustainability requirements, investment decisions, and access to international
financing. Previous research has shown that corporate performance and value can be related to macroeconomic
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variables, exchange rates, governance mechanisms, hedging decisions, and policies related to environmental, social,
and governance aspects (Noja Baditoiu B. R. Buglea A. Munteanu V. P & Gligor Cimpoieru, 2024; Noor et al., 2024;
Setiawanta et al., 2020; Yudha et al., 2023). Research on commodity and export conditions also indicates that inflation
and international price movements can impact the natural resource-based sector (Muthalib et al., 2023). Although year
dummy variables have been used to control for general conditions occurring in each period, they do not identify the
individual contributions of each economic and institutional factor. Therefore, management needs to integrate internal
financial ratio analysis with monitoring of CPO prices, exchange rates, regulatory changes, and costs associated with
meeting sustainability standards when formulating funding and investment strategies.

Overall, the research findings indicate that capital structure and asset growth are related to profitability through different
statistical pathways and, in some cases, in opposite directions. Agency Theory is supported by the discovery of the
disciplinary benefits and financial costs of concurrent debt use. Signaling Theory is expanded by the finding that
leverage ratios can convey mixed signals to stakeholders. Meanwhile, the Resource-Based View is supported by the
positive relationship between productive asset growth and ROA. From a managerial perspective, debt financing
decisions need to be aligned with asset productivity, cash flow generation capacity, financing costs, and shareholder
return objectives. Asset expansion should be evaluated based on its utilization rate and economic contribution, not
solely on the basis of increased asset size. Furthermore, a high ROE should not automatically be interpreted as superior
performance if the increase is primarily driven by leverage. For investors and creditors, DAR, DER, ROA, and ROE
need to be analyzed together to obtain a more balanced assessment of operational efficiency, financial risk, and
shareholder profitability.

Because this study uses observational secondary data, the estimated direct, indirect, and total relationships should be
interpreted as statistical relationships, not as definitive proof of causality. The possibility of a reciprocal relationship
remains, as more profitable firms may choose different capital structures, while leverage and asset growth may also be
associated with changes in profitability. Nevertheless, the use of a Random Effects Model, controlling for year effects,
standard errors clustered at the firm level, and bootstrapping analysis of indirect relationships provide stronger empirical
evidence than pooled regression or conventional cross-sectional analysis. This approach allows the study to consider
firm-specific heterogeneity, common conditions across periods, and the interdependence of observations within the
same firm. Thus, this study provides empirical evidence specific to the CPO sector that the financial consequences of
leverage and asset growth in Indonesian CPO firms depend on the interaction between asset productivity, financing
costs, and the accounting basis used to measure profitability.

5. Conclusion

This study provides empirical evidence specific to the CPO sector regarding the relationship between capital structure,
asset growth, and profitability in 25 Indonesian CPO companies during the 2014-2024 period. Using a Random Effects
Model with year controls and standard errors clustered at the firm level, the results show that DAR and Asset Growth
have a positive and significant relationship with ROA, while DER has a negative and significant relationship with ROA.
In the ROE model, DAR shows a negative and significant relationship, DER shows a positive and significant
relationship, while Asset Growth has no statistically significant relationship. ROE also has a positive and significant
relationship with ROA. Thus, six of the seven direct hypotheses are supported, while the hypothesis regarding the
relationship between Asset Growth and ROE is not supported.

Further bootstrap analysis results indicate that ROE has a statistically significant indirect role in the relationship
between DAR and DER and ROA, but not in the relationship between Asset Growth and ROA. The direct and indirect
relationships between DAR and DER move in opposite directions, suggesting either competitive mediation or
inconsistent mediation. These findings indicate that the use of leverage can increase one dimension of profitability
while simultaneously decreasing another, depending on whether performance is measured by total assets or shareholder
equity. Meanwhile, asset growth appears to be more closely related to asset-based profitability than to direct returns to
shareholders. This confirms that the economic contribution of additional assets is highly dependent on productivity,
maturity level, funding structure, and the effectiveness of their utilization.

From a managerial perspective, debt financing decisions need to be aligned with a company's ability to generate
operating profits and stable cash flows, and not solely assessed based on increasing ROE. High ROE can be partly due
to the use of financial leverage, so it needs to be analyzed alongside ROA, DAR, and DER to obtain a more
comprehensive picture of performance and risk. Similarly, asset growth must be accompanied by effective utilization
and post-investment monitoring to ensure that additional resources generate adequate returns. Because this study uses
observational secondary data, the estimated relationships should be interpreted as statistical relationships and not as
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definitive proof of causality. Further research could incorporate firm-specific variables and additional macroeconomic
variables, use alternative panel data estimators, and extend the observation period to provide a more comprehensive
explanation of the financial performance of firms in the Indonesian CPO industry.
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