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Abstract. This study aims to provide empirical evidence regarding the effect of Capital Adequacy Ratio 
(CAR), Non-Performing Loan (NPL), and IT Investment on Return On Assets (ROA) in banking companies 
listed on the Indonesia Stock Exchange during the 2016-2025 period. This study employed a quantitative 
method with a causal associative approach. Hypothesis testing was conducted using multiple linear 
regression analysis. The research sample was selected using purposive sampling, resulting in 10 banking 
companies with a total of 80 observation data analysis using SPSS software. The results indicate that 
Capital Adequacy Ratio (CAR) has a positive and significant effect on Return On Assets (ROA), while 
Non-Performing Loan (NPL) has no significant effect on ROA. Meanwhile, IT Investment has a positive 
and significant effect on Return On Assets (ROA). Simultaneously, CAR, NPL, and IT Investment were 
proven to have a significant effect on Return On Assets (ROA). These findings indicate that strength 
capital adequacy and effective technology investment play important roles in improving bank 
profitability, while the level of non performing loan has not yet had a significant impact on profitability 
of banking. R² value of 27.3% shows that CAR, NPL, and IT Investment can explain part of the variation 
in ROA, while the rest is influenced by other factors. 
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1. INTRODUCTION 

Indonesia economic growth during the 2015-2024 period experienced fluctuations, with a 
contraction of 2.07% in 2020 due to the COVID-19 pandemic (BPS Indonesia, 2024). This situation 
impacted the banking sector as an intermediary institution responsible for mobilizing and 
channeling funds to the public. The economic slowdown led to a decline in credit demand and 
put pressure on bank profitability (Nasution et al., 2020). 

Although the economy resumed growth during the 2022-2024 period, the banking sector still 
faces challenges in maintaining the stability of financial performance and profitability (BPS 
Indonesia, 2024). Therefore, a bank ability to perform its intermediary functions effectively is a 
critical factor in supporting banking performance and business sustainability (Kasir, 2020). 

A banks performance is considered good if it can generate maximum profit. One commonly 
used measure to assess bank profitability is Return on Assets (ROA) (Pratiwi et al., 2024). This 
indicator illustrates how efficiently a bank utilizes its total assets to generate profits, thereby 
providing management and investors with an understanding of the bank’s financial performance 
effectiveness (Zurriah & Prayogi, 2023). 
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Figure 1. Trends in the ROA of Banking Companies Listed on IDX from 2019-2024 

 

 
Source: (Rukin et al., 2025) 

 
According to Rukin et al, (2025) the banking sector ROA fluctuated and trended downward 

from 2019 to 2024, dropping from 24% in 2019 to 14% in 2022, before rebounding to 23% in 
2024. This phenomenon indicates a shift in bank ability to generate profitability, necessitating 
further research into the factors influencing it. 

Factors affecting bank profitability include the Capital Adequacy Ratio (CAR) and Non-
Performing Loans (NPL). The CAR is used to measure a bank’s capital adequacy in managing 
operational risks. The higher the CAR, the stronger the bank’s ability to absorb risk, thereby 
supporting increased profitability (Wahyuni & Ompusunggu, 2025). Meanwhile, NPL is used to 
assess the quality of a bank’s assets and credit risk. A high NPL indicates a significant volume of 
non-performing loans, which can reduce a bank’s profitability (Ayu & Bella, 2025). 

 
Figure  2. Data on Banking Companies Listed on the IDX for the 2020-2025 Period 

 

 
Source: www.idx.id (Processed by the researcher, 2026) 

 
Based on the above, there appears to be a discrepancy between the trends in CAR, NPL, and 

ROA at Bank Mandiri, BTN, and BNI during the 2020-2025 period. At Bank Mandiri, the CAR 
decreased from 19.9% (2020) to 19.46% (2022), but the ROA increased from 0.39% (2020) to 
0.74% (2022). Meanwhile, Bank Mandiri NPL rose from 0.26% (2023) to 0.40% (2024), but ROA 
continued to rise from 0.74% to 3.19%.  

At BTN, the CAR also fell from 19.34% (2020) to 19.14% (2021), yet ROA increased from 0.44% 
to 0.64%. Meanwhile, BTN’s NPL rose from 1.20% (2021) to 1.85% (2025), accompanied by an 
increase in ROA from 0.64% to 0.89%.  

A similar trend occurred at BNI, where BNI CAR fluctuated from 16.8% (2020) to 20.64% 
(2024), then dropped to 20.07% (2025), but ROA continued to rise from 0.37% (2020) to 2.10% 
(2025). NPL increased from 0.50% (2022) to 0.70% (2024), while ROA also increased from 1.49% 
to 2.12%. This phenomenon indicates that changes in CAR and NPL do not always align with 
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changes in ROA, so the relationship between these variables needs to be further tested 
empirically.  

In addition to CAR and NPL, bank profitability (ROA) is also influenced by IT investment. The 
advancement of digitalization is driving banks to increase their investment in information 
technology to develop digital services and strengthen cybersecurity (Anwar & Saiful, 2024). 
However, the high cost of investment and the risk of cyberattacks can undermine a bank’s 
efficiency and profitability (Andriani, 2019).  

This phenomenon is evident in the increasing allocation of technology investments at major 
banks, such as Mandiri and BSI. On the other hand, the 2023 LockBit ransomware attack on BSI 
resulted in the leakage of approximately 1.5 TB of customer and employee data onto the dark 
web (Burhan, 2023), Additionally, the system disruptions and skimming incidents experienced 
by Bank Mandiri in 2018 demonstrate that despite the continuous increase in technology 
investment, cybersecurity risks and system failures can still lead to operational losses that 
ultimately impact the bank’s profitability (Ramadhani & Herawati, 2021). 

 
2. LITERATURE REVIEW  
2.1 Signalling Theory 

According to Putra et al. (2022),  the Signalling Theory developed by Michael Spence in 1973 
explains the existence of information asymmetry between management and external parties. In 
this theory, companies convey information about their condition and prospects as signals to 
investors. This information can take the form of positive signals (good news) reflecting the 
company strong performance or negative signals (bad news) indicating a decline in performance, 
thereby influencing investment decisions (Ivanza & Sisdianto, 2025). 

 
2.2 Capital Adequacy Ratio (CAR) 

According to Slamet (2020), the CAR is the primary measure used to evaluate a bank’s 
financial health and stability. This ratio reflects a bank’s ability to absorb potential losses arising 
from its earning assets. The CAR serves not only as a measure of compliance with capital 
adequacy requirements set by financial authorities but also as a supervisory tool to ensure banks 
can operate in a sound and sustainable manner (Rahman et al., 2025). 

 
2.3 Non Performing Loan (NPL)  

According to Kasmir (2018), NPLs are non-performing loans that arise due to obstacles in their 
implementation, whether due to internal bank factors or the borrower inability to meet their 
obligations. According Dwiningtyas & Yoewono (2023) explain that non-performing loans occur 
when borrowers are unable to meet some or all of their payment obligations to the bank, their 
classification is based on quantitative and qualitative aspects. High NPL levels can increase the 
bank’s risk of loss, reduce interest income, and lead to a decline in the bank’s profits.   

 
2.4 IT Investment 

According to Indrajit (2016:37), investment in information technology is a strategic move 
undertaken by companies to enhance competitiveness, expand their customer base, and drive 
revenue growth. Information technology investment encompasses all costs incurred for the 
implementation and operation of information technology systems, including the development 
of digital services such as mobile banking, internet banking, and electronic payments, which can 
improve customer satisfaction, productivity, and operational efficiency, thereby supporting 
increased corporate profitability (Fauzi et al., 2024). 
 
2.5 Return on Assets (ROA) 

According to Kasmir (2018), Return on Assets (ROA) is a ratio used to measure a company 
ability to generate net income from all of its assets. In other words, ROA indicates how efficiently 
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assets are managed to generate profits. ROA is one of the key indicators in assessing a company 
financial performance and health (Hery, 2018) Additionally, ROA helps investors and other 
stakeholders compare a company performance. The higher a bank’s ROA, the better its ability to 
manage its assets to generate profits Gunardi et al. (2023:24). 
 
2.6  Theoretical Framework 

This study aims to analyze the effects of CAR, NPL, and IT investment on ROA. These three 
variables are expected to influence ROA both partially and simultaneously in the banking sector 
listed on the Indonesia Stock Exchange (IDX). 

 
Figure  3. Theoretical framework 

 

Source: Processed by the researcher, 2026 
    

 
3. RESEARCH METHODS  

This study employs a quantitative approach with an associative research design that examines 
causal relationships. The objective of this study is to analyze the effects of the Capital Adequacy 
Ratio (CAR), Non-Performing Loans (NPL), and IT Investment on Return on Assets (ROA) for 
companies in the banking sector listed on the Indonesia Stock Exchange (IDX) during the study 
period. 

 
Table 1. Operationalization of Variables 

Variabel Indikator Measurement Scale Reference 
Capital Adequacy 

Ratio 
CAR Modal

ATMR
x 100 % 

Ratio Maharani et al. 
(2020) 

Non-Performing 
Loan 

NPL 
 

Total Kredit Bermasalah

Total kredit
 x 100% 

Ratio Widyastuti & Aini 
(2021) 

IT Investment IT 
Investment 

FA = FAt − FAt−1 Ratio Indahwati & 
Agustini (2024) 

Return On Assets ROA 𝐿𝑎𝑏𝑎 𝐵𝑒𝑟𝑠𝑖ℎ

𝑅𝑎𝑡𝑎 − 𝑟𝑎𝑡𝑎 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑒𝑡
 

Ratio Harahap (2020) 

Source: Processed by the researcher, 2026 
 

This study uses secondary data obtained from companies’ annual financial reports. The data 
were collected through documentation by accessing annual reports and audited financial 
statements available on the official website of the Indonesia Stock Exchange (www.idx.id) and 
the websites of the relevant companies. The analysis stage includes descriptive statistics to 
summarize the data characteristics, followed by classical assumption tests such as normality, 
multicollinearity, heteroscedasticity, and autocorrelation to ensure the validity of the regression 
model. Hypothesis testing was conducted using multiple linear regression analysis, 
supplemented by t-tests, F-tests, and the coefficient of determination (R²) to examine the effects 

Capital Adequacy Ratio (CAR) 
(X1) 

IT Investment  
(X3) 

(X3) 

Return On Assets (ROA) 
(Y) 

Non Performing Loan (NPL) 
(X2) 

H4 

H2
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of the independent variables CAR, NPL, and IT Investment on ROA. Additionally, this study 
utilized SPSS software for data processing, statistical calculations, and data analysis. 
 
4. RESULT AND DISCUSSION  
4.1 Results  
4.1.1 Research Sample 

The research subjects consist of banking companies listed on the Indonesia Stock Exchange 
(IDX) during the observation period of 2016-2025. The sample was determined using purposive 
sampling with specific inclusion criteria. Of the total population of 47 companies, 10 companies 
met the criteria and were selected as the research sample. Over the ten-year observation period, 
100 data points should have been generated, however, after screening and removing outliers, 80 
observations were deemed suitable for analysis. The sampling criteria for banking companies are 
presented in the following table: 

 
Table 2. Population and Sampling Criteria 

No Criteria Total 

1. Banking sector companies listed on the IDX during the 2016-2025 period 47 

2. Banking sector companies that did not publish complete annual reports and financial 
statements for the period 2016-2025 

(6) 

3. A banking sector company that does not use the Rupiah in its annual financial 
statements 

(0) 

4. A banking company that is not classified as one of the largest banks in Indonesia in terms 

of business scale and total assets 

(31) 

5. Total of Companies Included in the Sample 10 

6. Total Data Sample (10 x 10 year of research) 100 

7. Outlier Data (20) 

           Valid research sample 80 

Source: www.idx.id (Source: Processed by the researcher, 2026) 

 
4.1.2 Descriptive Statistics 
 

Table 3. Descriptive Statistics Results 

         

Source: (SPSS Output, processed by the researcher, 2026) 
 

Based on the results of the descriptive analysis, the CAR variable has a mean of 0.2167 with 
a standard deviation of 0.0295, while ROA has a mean of 0.0148 with a standard deviation of 
0.0076. The NPL variable has a mean of 0.0396 with a standard deviation of 0.0569, while IT 
Investment has a mean of 0.9212 with a standard deviation of 1.3978. In general, CAR and ROA 
exhibit a relatively homogeneous data distribution because their standard deviations are smaller 
than their mean values, whereas NPL and IT Investment have a more heterogeneous data 
distribution because their standard deviations are larger than their mean values. 
 
4.1.3 Classical Assumption Test 

a) Normality Test 
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Table 4. Normality Test Results 

 
Source: (SPSS Output, processed by the researcher, 2026) 

 
Based on the results of the normality test (Kolmogorov-Smirnov test) in the table above, it is 

evident that the Asymp. Sig. (2-tailed) value of 0.894 is greater than > 0.05. Therefore, it can be 
concluded that the research data are normally distributed, and thus the assumption of normality 
has been met. 

b) Multicollinearity Test 
 

Table 5. Multicollinearity Test Results 

 
Source: (SPSS Output, processed by the researcher, 2026) 

 
Based on the results of the multicollinearity test in the table above, it can be seen that each 

variable has a tolerance value greater than > 0.10 and a VIF value less than < 10. This indicates 
that there is no strong relationship among the independent variables and that there is no 
multicollinearity issue. 

c) Heteroscedasticity Test (Park Test) 
 

Table 6. Park Test Results 

   
Source: (SPSS Output, processed by the researcher, 2026) 

 
Based on the results of the heteroscedasticity test (Park test) in the table above, it is evident 

that all independent variables have significance levels greater than > 0.05. Therefore, it can be 
concluded that the regression model does not exhibit heteroscedasticity following Park test, and 
thus the assumption of homoscedasticity has been met. 

 

d) Autocorrelation Test 
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Table 7. Autocorrelation Test Results 

         
Source: (SPSS Output, processed by the researcher, 2026) 

 
Based on the results of the autocorrelation test in the table above, the Durbin-Watson (DW) 

value is 1.746. Based on the Durbin-Watson table with a sample size (n) of 80 and the number 
of independent variables (k) of 3, the lower limit (dL) is 1.5600 and the upper limit (dU) is 1.7153. 
Since the DW value falls between dU and 4 - dU, namely 1.7153 < 1.746 < 2.2847, it can be 
concluded that there is no autocorrelation in the regression model used.  
 
4.1.4 Multiple Linear Regression Analysis 

 
Table 8. Multiple Linear Regression Analysis Results 

 

Source: (SPSS Output, processed by the researcher, 2026) 
 
Based on the table above, the regression equation in this study is: 
 

ROA = -0,012 + 0,116 CAR + 0,007 NPL +0,002 IT Investment + e 

 
Based on the results of the regression equation above, it can be concluded that:  
1. The constant (α) value of -0.012 indicates that if the independent variables CAR, NPL, and 

IT Investment are set to 0 or held constant, the ROA is -0.012. 
2. The coefficient value for the CAR variable is 0.116, with a significance value of 0.000 (< 

0.05), indicating that CAR has a positive and significant effect on ROA. This means that a 
1% increase in CAR will increase ROA by 0.116, assuming all other variables remain 
constant. 

3. The coefficient value for the NPL variable is 0.007 with a significance value of 0.580 (> 
0.05), indicating that NPL does not have a significant effect on ROA. This means that a 1% 
increase in NPL is associated with a 0.007 increase ROA, assuming all other variables 
remain constant. 

4. The coefficient value for the IT Investment variable is 0.002 with a significance value of 
0.001 (< 0.05), indicating that IT Investment has a positive and significant effect on ROA. 
This means that a 1% increase in IT Investment will increase ROA by 0.002, assuming all 
other variables remain constant. 

 
4.1.5 Hypothesis Test 
a) Coefficient of Determination (R² Test) 
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Table 9. Results of Coefficient of Determination (R² Test) 

 

 
Source: (SPSS Output, processed by the researcher, 2026) 

Based on the results of the coefficient of determination (R²) test in the table above, an 
Adjusted R² value of 0.273 was obtained. This indicates that the variables CAR, NPL, and IT 
Investment account for 27.3% of the variation in ROA. Meanwhile, 72.7% of the variation is 
explained by other variables outside the scope of this study that were not examined. 
Consequently, there are still other variables that potentially influence the dependent variable 
but were not included in this study. 

 
b) Partial Hypothesis Testing (T-Test) 

 
Table 10. Partial Hypothesis Testing (T-Test) Results 

 

Source: (SPSS Output, processed by the researcher, 2026) 
 
Based on the t-test results presented in the table above, it can be concluded that: 

1. Variable X1, CAR, has a regression coefficient (B) of 0.116 and a significance level of 0.000 < 
0.05. This indicates that the Capital Adequacy Ratio (CAR) has a positive and significant effect 
on Return on Assets (ROA) in the banking sector listed on the IDX, so H1 is accepted. 

2. Variable X2, NPL, has a regression coefficient (B) of 0.007 and a significance level of 0.580 > 
0.05. This indicates that Non-Performing Loans (NPL) do not have a significant effect on 
Return on Assets (ROA) in the banking sector listed on the IDX, so H2 is rejected. 

3. Variable X3, IT Investment, has a regression coefficient (B) of 0.002 and a significance level 
of 0.001 < 0.05. This indicates that IT Investment has a positive and significant effect on 
Return on Assets (ROA) in the banking sector listed on the IDX, so H3 is accepted. 
 

c) Simultaneous Hypothesis Testing (F-Test) 
 

Table 11. Simultaneous Hypothesis Testing (F-Test) Results 

          

Source: (SPSS Output, processed by the researcher, 2026) 
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Based on the results of the F-test in the table above, the calculated F-value is 10.882 with a 
significance level of 0.000 < 0.05. This indicates that CAR, NPL, and IT Investment simultaneously 
have a significant effect on Return on Assets (ROA) in the banking sector listed on the IDX, 
therefore H4 is accepted.  
 
4.2 Discussion 

The results of the study indicate that the variables CAR, NPL, and IT Investment have differing 
effects on ROA in the banking sector listed on the Indonesia Stock Exchange (IDX) during the 
2016-2025 period. 
a. First, CAR was found to have a positive and significant effect on ROA, the calculated T-value 

is 4,667 with a significance level of 0.000 < 0.05, so Hypothesis (H1) is accepted. This finding 
aligns with the research by Ayu & Bella (2025), Wahyuni & Ompusunggu (2025) and Watung 
& Baramuli (2020), which indicates that the higher the CAR, the stronger the bank’s capital 
capacity to bear risks and support optimal fund disbursement, thereby increasing 
profitability as measured by ROA. Based on signalling theory, a high CAR sends a positive 
signal regarding the bank’s healthy and stable financial condition, thereby enhancing 
investor confidence and driving increased profitability. 

b. Second, NPLs do not have a significant effect on ROA, the calculated T-value is 0,555 with a 
significance level of 0.580 > 0.05, so Hypothesis (H2) is rejected. These results align with the 
studies by Ayu & Bella (2025), Fauziyyah & Nurismalatri (2021), and Watung & Baramuli 
(2020), which indicate that changes in non-performing loan levels have not yet been able 
to significantly affect bank profitability. This situation may occur because banks are still able 
to manage credit risk through the implementation of risk management and the 
establishment of adequate loss reserves. In signalling theory, although high NPLs are a 
negative signal, their impact on ROA is not yet significantly evident because the risk can still 
be controlled by the bank.  

c. Third, IT investment was found to have a positive and significant effect on ROA, the 
calculated T-value is 3,300 with a significance level of 0.001 < 0.05, so Hypothesis (H3) is 
accepted. This finding aligns with the research by Indahwati & Agustini (2024), Herlanlam & 
Usman (2025) and Gunawan & Serlyna (2018), which shows that information technology 
investment can improve operational efficiency, accelerate business processes, and enhance 
service quality, thereby making asset utilization more productive and increasing 
profitability. Based on signalling theory, technology investment sends a positive signal 
regarding the company’s commitment to improving performance and competitiveness in 
the digital era. 

d. Fourth, CAR, NPL, and IT Investment simultaneously have a significant effect on ROA, the 
calculated F-value is 10.882 with a significance level of 0.000 < 0.05, so Hypothesis (H4) is 
accepted. These results indicate that these three variables collectively influence banking 
profitability. In signalling theory, CAR, NPL, and IT Investment reflect information regarding 
a company’s capital strength, credit quality, and technological capabilities. The combination 
of these three factors serves as a crucial signal for external parties in assessing a bank’s 
performance and profitability prospects, as reflected through ROA. 
 

CONCLUSION  
Based on the results of a study on the effects of CAR, NPL, and IT Investment on ROA in the 

banking sector listed on the Indonesia Stock Exchange (IDX) for the period 2016-2025, it can be 
concluded that CAR and IT Investment have a positive and significant effect on ROA. These results 
indicate that strong capitalization and effective information technology investment play a role in 
improving banking profitability. Meanwhile, NPL does not have a significant effect on ROA. These 
results indicate that the level of non-performing loans has not had a significant impact on 
profitability. Simultaneously, CAR, NPL, and IT Investment have a significant effect on ROA, 
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indicating that capital adequacy, credit risk management, and technology investment collectively 
contribute to banking profitability. R² value of 27.3% shows that CAR, NPL, and IT Investment can 
explain part of the variation in ROA, while the rest is influenced by other factors. 
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