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Rapid technological advances in recent years 

have encouraged banks to become digital banks, 

especially after the COVID-19 outbreak which 

accelerated the use of digital financial services. 

The purpose of this study is to look at how CAR, 

BOPO, LDR, and bank size affect the profitability 

of Indonesian digital banks. Profitability is 

measured using ROA as the dependent variable 

and CAR, BOPO, LDR, and bank size as the 

independent factors.  This study applies a 

quantitative methodology, specifically panel data 

regression analysis. The research sample 

encompasses of 9 digital banks in Indonesia 

selected with a purposive sampling approach. 

The sample selection criteria include digital 

banks that are registered in Indonesia and have 

disseminated quarterly financial reports from Q1 

2022 to Q4 2023 in the financial statements of the 

Financial Services Authority (OJK).  The results 

show that CAR has a positive and substantial 

effect on ROA, but BOPO has a negative and 

significant impact on ROA. Furthermore, LDR 

and bank size show a favorable and sizable 

impact on ROA. 
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INTRODUCTION  
The relatively rapid development of technology in recent times has 

brought society into the digital era. In Indonesia, the integration of technology 
into everyday life is increasingly widespread, especially in the financial and 
banking sectors. The COVID-19 epidemic has intensified this tendency, driving 
up consumer demand for speedier and more practical digital services. As a 
result, banks are required to transform into digital banks in order to maintain 
their business (Yulita, 2023).  

By utilizing digital banking technology, commercial financial services are 
provided primarily through mobile applications, enabling easier access without 
geographical limitations (Wu et al., 2023). Digital banks offer a variety of 
innovative features, such as online account opening, transfers, investments, 
payments, deposits and account closings made via smartphone without visiting 
the nearest bank office (Litvishko et al., 2020). This allows people in remote 
areas to access financial products such as savings, credit and investments 
without visiting a branch office.  

In its operations, digital banks need to pay attention to profitability to 
ensure business sustainability and long-term growth. Strong profitability is 
needed to finance technology investments, such as digital technology 
development, big data management, and artificial intelligence integration to 
improve operational efficiency. Return on assets (ROA) is a regularly used 
profitability evaluation criterion that measures asset management's efficiency in 
producing profitable results (Sianturi & Rahadian, 2020).  High ROA 
demonstrates the bank's ability to manage assets efficiently to create profit, 
indicating the effectiveness of asset management and positive profitability. 
Conversely, a lower ROA indicates constraints in optimizing assets to achieve 
profit. However, the average ROA value of digital banks fluctuates and is 
below the average for conventional banks. 

 

 
Figure 1. Average ROA of the banking industry and digital banks 
Based on figure 1.1, The average Return on Assets (ROA) value of digital 

banks in Indonesia is still below conventional banks. Throughout 2022, digital 
banks recorded negative ROAs, reflecting the challenges in generating 
profitability. Although in 2023 digital bank ROA began to show improvement, 
the ROA rate is still below conventional banks which tend to stabilize above 
1.50%. This data is in line with Budianto (2023), which states that the 
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performance of digital banks in 2022 was disappointing compared to large 
conventional banks. This illustrates that conventional banks have a more 
mature financial structure, while digital banks are still in the development stage 
to improve operational performance and profitability. In addition, it faces the 
challenge of high investment costs in technology infrastructure, such as digital 
application development, cybersecurity, and artificial intelligence (Putri & 
Pangestuti, 2024). As well as increasingly fierce competition with fintech 
companies and conventional banks requires digital banks to offer products at 
low costs, This can affect profit margins (Wibowo et al., 2023). 

Several previous studies indicate that bank profitability is shaped by 
multiple elements, including the loan-to-deposit ratio (LDR), capital adequacy 
(CAR), and the bank's operational efficiency (BOPO) (Hanaffy, 2023). In 
addition, bank size can also affect bank profitability (Isayas, 2022). Nonetheless, 
empirical findings concerning the impact of these variables on return on assets 
(ROA) remain inconclusive and varied. For example, Hanaffy (2023) discovered 
that capital adequacy increases ROA whereas BOPO and LDR decreases ROA.  
In contrast, Batten (2019) discovered a negative link between capital adequacy 
and ROA.  Meanwhile, Rahagi (2024) discovered that LDR had a favorable 
effect on ROA.  According to Attatur et al. (2024), bank size has a favorable 
effect on ROA, but Rana (2023) believes it has a negative effect on ROA. 

The shifting and variable return on assets among digital banks reveals a 
research gap that requires additional investigation.   As a result, the goal of this 
research is to re-evaluate the influence of capital adequacy (CAR), operational 
efficiency (BOPO), loan-to-deposit ratio (LDR), and bank size on the 
profitability of digital banks in Indonesia.   This study is interesting since it 
focuses on digital banks, which have received little attention in comparison to 
traditional and Islamic financial institutions.   From a theoretical standpoint, 
this study is expected to contribute to the body of knowledge regarding the 
factors that influence profitability in Indonesia's digital banking market. 
 
THEORETICAL REVIEW 
Digital Bank  
 Digital banks are financial firms that operate wholly or virtually entirely 
through digital means and do not have physical branch offices. 
(12/POJK.03/2021). In other words, a digital bank is a branchless banking 
entity that allows customers to access services anytime and anywhere through 
electronic devices such as smart phones, computers, or tablets. The main 
advantage of digital banks lies in operational efficiency. This is supported by 
the use of Big data and artificial intelligence technologies to automate banking 
services, thereby reducing operational costs (Kumar, 2024). However, the 
success of digital banks is inseparable from challenges, such as the high cost of 
technology infrastructure, data security, cyber risks, and strict regulations 
related to data protection and privacy. Therefore, the long-term profitability of 
a digital bank depends largely on its ability to manage capital, improve 
operational efficiency, and mitigate risks.  
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Capital Adequacy 
Capital adequacy refers to how much capital a bank has to support 

operations and overcome potential financial risks (Nuryanto et al., 2020). The 
Capital Adequacy Ratio (CAR) is the primary indicator used to assess capital 
adequacy. It represents the ratio of risk-based assets to bank capital. This ratio is 
an important measure for determining if the bank has enough cash on hand to 
absorb unexpected losses without disrupting normal operations. 

Capital adequacy plays an important role in influencing a bank's 
profitability, as adequate capital allows the bank to absorb losses and fund 
operational expansion that can increase revenue. According to, Hanaffy (2023) 
which states that a bank's ability to generate income improves with more 
capital adequacy profits. Greater capital coverage can reduce capital costs and 
increase operational efficiency, thereby supporting increased profitability 
(Nuryanto et al., 2020). In addition, an increase in capital adequacy not only 
contributes to an increase in ROA but can also increase the public's positive 
view of the bank because the bank is considered capable of bearing risks 
(Setiawati et al., 2017). Drawing upon the findings of prior studies, The 
following is the hypothesis that is put forth: 
H1: Capital adequacy has a positive influence on the profitability of digital 
Indonesian banks.   
 
Operational Efficiency 

Operational Efficiency is the capacity of the bank to maximize revenue 
by minimizing operating costs (Setiawan, 2024). In general, to measure 
operational efficiency using an indicator of the operating income to operating 
cost ratio (BOPO).  This ratio illustrates how effectively the bank controls costs 
in its operational activities.  

The higher the BOPO ratio, the less efficient the bank's operations are. 
This inefficiency results in a larger allocation of operating costs, which might 
diminish the bank's profit margin. Conversely, the lower the BOPO proportion, 
the more effective the bank is at managing its operations, allowing it to save 
expenses and improve profits (Hanaffy, 2023; Rahman et al., 2020). When 
digital banks automate business processes, they minimize their dependency on 
manual labor while also saving money on physical infrastructure costs such as 
branch offices. This enables digital banks to offer banking services at more 
competitive pricing, hence improving competitiveness and driving increasing 
profitability. Based on the findings from previous research, The following is the 
formulation of the hypothesis: 
H2: The BOPO ratio has a negative influence on the profitability of digital banks 
in Indonesia. 
 
Liquidity risk  

Liquidity risk refers to a financial institution's ability to meet short-term 
financial obligations (Olofin et al., 2024), such as account holder withdrawals, 
without disrupting the institution's overall operational efficiency. Typically, 
liquidity risk is assessed using the Loan to Deposit Ratio (LDR). LDR is an 
indicator of the bank's ability to meet the needs of depositor withdrawals by 
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using disbursed loans as a source of liquidity. This ratio depicts the balance 
between the number of loans provided and deposits accumulated, with a 
greater LDR suggesting that the institution makes more loans relative to its 
deposits. 

Rahagi et al. (2023) conducted research that provides detailed insight 
into the relationship between banking companies' profitability and liquidity 
risk, particularly in the context of digital banking. According to the findings, 
liquidity risk has a significant impact on digital bank profitability. An increase 
in LDR indicates an increase in loan allocation, which boosts the bank's interest 
revenue. An increase in interest income directly affects the bank's net profit, 
which determines its overall profitability level.H3: The Loan to Deposit Ratio 
(LDR) has a positive impact on the profitability of digital banks in Indonesia. 
 
Bank size 

Bank size refers to the total capacity of the financial institution, which 
can be measured through various indicators, such as total assets, equity, 
transaction volume, and number of registered customers (Prasanjaya & 
Ramantha, 2013). Research shows that bank Size significantly affects 
profitability, which is a multifaceted concept. In general, banks with large 
valuations have higher efficiency than banks with smaller valuations (Attatur et 
al., 2024; Batten & Vo, 2019; Jayaraman & Srinivasan, 2019; Karaduic & Dalovic, 
2021). Larger digital banks have a number of competitive advantages, especially 
in terms of access to resources and cutting-edge technology. These banks are 
able to utilize artificial intelligence, operational automation, and big data 
analytics to improve their operational efficiency. The use of these advanced 
technologies not only contributes to cost reduction and productivity 
improvement but also drives innovation in the services and products offered. 
As such, large digital banks have the ability to compete more effectively in an 
increasingly fierce market and increase profitability. 
H4: Bank size has a positive influence on the profitability of digital banks in 
Indonesia. 
 
METHODOLOGY   

This study uses a quantitative method to examine the relationship 
between independent and dependent variables in the context of digital banking. 
The dependent variables in this study are ROA, which serves as the main metric 
for assessing the profitability of digital banks. Meanwhile, the independent 
variables include several important factors, namely liquidity risk (LDR), BOPO, 
CAR, and the size of digital banks. This study uses a population of digital banks 
recorded in Indonesia. From this demographic, researchers selected a sample of 
nine digital banks: Bank Neo Commerce, Bank Raya Indonesia, Bank Allobank 
Indonesia, Bank Jago, Bank Digital BCA, Bank Amar, and Bank Hibank, Bank 
Krom Indonesia. Sample selection is performed utilizing a targeted sampling 
method. The requirements stipulate that digital banks possess comprehensive 
financial statements from Q1 of 2022 through Q4 of 2023, which are published 
by the Financial Services Authority (OJK). This data includes relevant 
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information related to ROA, LDR, BOPO, CAR, and bank size. The utilization of 
data from OJK is critical for boosting the quality and reliability of the 
information utilized in the study. So it can be ascertained that the findings of 
this study have high credibility and provide a significant contribution to 
understanding the dynamics of digital banks. The data analysis process will be 
carried out using Eviews software version 12. In this analysis, researchers will 
apply panel data regression to identify the effect of operational efficiency, 
capital adequacy, liquidity risk, and bank size on profitability as measured by 
ROA. The regression model using panel data can be represented by the 
subsequent mathematical equation: 
𝑌 𝑖𝑡 = 𝛽0 + 𝛽1𝑋1𝑖𝑡 + 𝛽2𝑋2𝑖𝑡 + 𝛽3𝑋3𝑖𝑡 + 𝛽4𝑋4𝑖𝑡 +𝜇𝑖𝑡 ............(1) 
Explanation: 
Yit : Profitability, 
𝛽 : Constanta, 
X1 : Ratio of capital adequacy, 
X2 : BOPO 
X3 : Loan to Deposit Ratio, 
X4 : Bank size 
i : Digital banking company, 
t : Period / time 
𝜇 : Error term   
 
RESULTS 
 Model Selection Test 
 The model chosen in Table 1 The Chow Test, the Lagrange Multiplier 
(LM) Test, and the Hausman Test were used in the analysis procedure. by 
selecting the best model for research using a significance value of 5%, or 0.05. 

Table 1. Model selection test results 

 
Source: Research data processed with eviews version 12 
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The Fixed Effect Model ( FEM ) model is the best approach to employ, 
according to the findings of the Chow, Hausman, and Lagrange multiplier tests.  
The traditional assumption test is no longer necessary because of the REM 
model (Gujarati & Porter 2009). 

 
Panel Data Regression Test Results 

Table 2. T test 

 
Source: Research data processed with eviews version 12 

 
Table 3. Determinant coefficient test 

 
Source: Research data processed with eviews version 12 

 
DISCUSSION 
The impact of capital adequacy ratio (CAR) on profitability (ROA) 

With a coefficient of 0.01 and a probability value (p-value) of 0.00, the 
Capital Adequacy Ratio (CAR) variable is below the 0.05 significance level. These 
results imply that, at least in part, CAR has a favorable and noteworthy impact 
on ROA. Thus, it is reasonable to consider the claim that CAR has a beneficial 
effect on digital banks' profitability to be true.  

The higher the CAR, the better the bank's ability to manage potentially 
troublesome credit risk. Banks with a high degree of capital adequacy have the 
capacity to cover future losses, but they can also carry out their operational 
activities more efficiently and effectively, which improves overall financial 
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performance. Furthermore, substantial capital allows bank management to 
allocate cash for profitable investments, potentially increasing profitability. An 
increase in the capital adequacy ratio can boost public trust in the bank (Setiawati 
et al., 2017). Banks with significant capital are thought to be better able to handle 
financial risks, prompting more depositors to maintain their money in such 
organizations. This circumstance will boost the bank's lending capability and 
revenue potential. This finding is consistent with earlier study into the impact of 
CAR on bank profitability. Hanaffy (2023), Khalifaturofi'ah Oktavi s & Ulum 
Saiful A (2022), Parlindungan et al. (2024), Rahman et al. (2020), Rayamajhi & 
Bhandari (2024), and Saleh & Afifa (2020) all found a positive and substantial 
association between CAR and ROA. The impact of BOPO on ROA. 
 
The effect of BOPO on profitability (ROA) 

With a p-value of 0.00 and a coefficient of -0.07, the operational expenses 
to operating income ratio (BOPO) falls below the 0.05 threshold for statistical 
significance. This indicates that BOPO significantly diminishes Return on Assets 
(ROA). Therefore, the results provide strong evidence that BOPO negatively 
affects the profitability of digital banks. 

Greater operational efficiency is demonstrated by a lower BOPO ratio, 
which plays a key role in boosting the profitability of digital banks. A reduced 
BOPO value signifies that these banks have effectively controlled their operating 
expenses, leading to cost savings that enhance overall returns. This heightened 
efficiency enables banks to invest more in improving their products and services, 
while also strengthening their position in the competitive market. These findings 
align with previous studies by Fajari & Sunarto (2017), Hanaffy (2023), 
Khatiwada et al. (2024), Parlindungan et al. (2024), and Rahman et al. (2020), all of 
which concluded that BOPO has a detrimental impact on ROA. 

  
The effect of loan to deposit ratio (LDR) on profitability (ROA) 

With a p-value of 0.00 and a coefficient of 0.00, the Loan to Deposit Ratio 
(LDR) falls beneath the 0.05 significance threshold. This implies that LDR has a 
statistically significant and positive effect on Return on Assets (ROA), at least to 
some extent. Accordingly, the hypothesis stating that LDR positively affects the 
profitability of digital banks is supported by the data. 

A high LDR ratio reflects that digital banks are allocating a greater portion 
of their funds toward lending activities, thereby minimizing idle capital. As the 
volume of loans issued increases, so does the interest income generated, due to 
the larger credit exposure to borrowers. Provided that the Non-Performing Loan 
(NPL) ratio remains within acceptable limits, this growth in interest income leads 
to improved profitability, as evidenced by a higher ROA. This observation aligns 
with previous studies by Dewi & Ariyanto (2018), Karadayi (2023), Rahagi & 
Rahadi (2024), and Rahagi et al. (2023), all of which concluded that LDR 
positively influences ROA. 
 
The effect of bank size on profitability (ROA) 

The bank size variable has a probability value (p-value) of 0.01 and a 
coefficient of 1.79, which is rather high and falls below the significance level of 
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0.05. These data imply that bank size has a favorable and considerable impact on 
return on assets (ROA). As a result, it is widely agreed that bank size has a 
beneficial impact on the profitability of digital banks. 

The larger the digital bank, the greater the potential for profits. Smaller 
digital banks, on the other hand, tend to be less profitable. A bank's size is 
determined not only by its operational capability, but also by the number of 
assets, customers, and services offered. Larger banks have more access to a 
variety of resources, including money, technology, and larger market networks. 

Abundant resources enable digital banks to make larger investments, 
resulting in increased profitability. For example, a larger bank can enhance 
banking technology, upgrade infrastructure, and broaden its market reach. 
Improvements in these areas lead to higher revenue and operational efficiency, 
which have a positive impact on ROA. According to studies by Batten (2019), 
GrZeta et al. (2023), Jayaraman & Srinivasan (2019), Karaduic & Dalovic (2021), 
and Attatur et al. (2024), the results of this analysis support the assumption that 
ROA is positively impacted by the size of the organisation (bank). 
 
CONCLUSIONS AND RECOMMENDATIONS 

According to the findings of this research, it can be inferred that multiple 
financial aspects considerably affect the profitability of digital banks, evaluated 
by Return on Assets (ROA) is positively influenced by the Capital Adequacy 
Ratio (CAR), Loan to Deposit Ratio (LDR), and bank size, which reflects financial 
stability, credit disbursement effectiveness, and operational efficiency in large-
scale banks. Conversely, the BOPO ratio has a negative effect on ROA, indicating 
that low cost efficiency can reduce the bank's profitability. 

The implication of these findings is that digital banks should strengthen 
capital strategies by maintaining CAR at an optimal level to ensure stability and 
sustainable business expansion. In addition, banks should focus more on 
operational efficiency to reduce the BOPO ratio, for example, by adopting 
financial technology to reduce operational costs. Proper LDR management also 
needs to be done by balancing liquidity and lending so that banks can maximize 
interest income without increasing the risk of bad debts. Furthermore, smaller 
banks should consider expansion and asset enhancement strategies to strengthen 
their competitiveness and improve their profitability. By implementing strategies 
based on the results of this study, digital banks can sustainably improve their 
financial performance and be more adaptive to the dynamics of the digital 
banking industry.  

  
FURTHER STUDY 
 This study has several limitations that need to be considered. One 
limitation is the relatively short observation period, which only covers the first 
quarter of 2022 to the fourth quarter of 2023. This may limit the findings' 
applicability to long-term trends in the profitability of digital banks. 
 For future research, it is recommended that the observation period be 
extended to gain a more comprehensive insight into the dynamics of digital 
bank profitability. In addition, future research may consider adding other 
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variables that may affect ROA, such as inflation rate, interest rate policy, and 
the adoption of digital technology in bank operations. Expanding the sample 
coverage by including more digital banks from various categories and regions 
can also increase the validity of the research results and provide a broader 
understanding of the factors affecting the profitability of the digital banking 
industry. 
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