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Abstract. This study investigates the relationship between the level of bank 

operational efficiency ratio (OER) and Non-Performing Loans (NPL) while 

considering Net Interest Margin (NIM) as a mediating variable. The research 

findings reveal that OER has a positive influence on NPL, indicating that high 

bank operational costs can increase credit risk and NPL. Additionally, OER also 

negatively impacts NIM, emphasizing the importance of controlling operational 

costs in maintaining the bank's profitability. Furthermore, the study finds that a 

higher NIM contributes to an increase in NPL, suggesting that banks may be 

making efforts to boost interest income by extending loans to riskier borrowers. 

Moreover, NIM mediates the relationship between OER and NPL, affirming that 

OER affects NPL not only directly but also through its influence on NIM. Despite 

providing valuable insights, this research has limitations in its use of secondary 

data and regression models. Therefore, further research could explore additional 

variables, consider moderating factors, and expand the sample of banks for more 

generalized results. The outcomes of this research can assist banks in developing 

effective credit risk management strategies, optimizing operational cost control, 

and achieving a balance between profitability and sound credit risk management. 

 

Keywords: Operational Efficiency Ratio, Non-Performing Loans, Net Interest 

Margin. 

 

1 Introduction 
 

With the rapid growth in the banking sector, the financial performance of banks has 

become a primary focus in the global economic context. One crucial aspect in 

evaluating a bank's financial performance is Non-Performing Loans (NPL), which 

represents the level of bad loans that can have a negative impact on the stability of the 

banking sector and the economy as a whole. In an effort to understand the factors 

influencing NPL, this research aims to investigate the influence of bank operational 

efficiency ratio (OER) while using net interest margin (NIM) as a mediating variable. 

OER is a key factor affecting bank performance. It encompasses a bank's efforts to 

manage its resources optimally, including controlling operational costs and efficiently 

utilizing resources ([5]). Previous empirical research has indicated that banks with 

higher OER tend to have lower NPL ([9]). However, a lack of understanding regarding 

the mechanisms behind this relationship and how NIM can mediate it provides the 

important backdrop for this research. 
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NIM is a measure that reflects a bank's efficiency in generating interest income from 

its assets and liabilities ([2]). NIM is a key indicator of bank profitability and can serve 

as a mediator in the relationship between operational efficiency and NPL ([6]). 

Therefore, this research will explore whether bank operational efficiency directly 

impacts NPL or if its influence occurs through changes in NIM. While previous 

research has explored the factors influencing NPL in various contexts, there are 

differing research outcomes. For instance, studies by [15], [11] state that OER has a 

positive impact on NPL, while research by [9] indicates that OER has a negative effect 

on NPL. On the other hand, research by [16], [8] states that OER does not influence 

NPL.  

This research aims to reexamine and confirm the impact of OER on NPL with NIM 

as a mediating variable. This research helps develop a deeper understanding of how 

OER can directly and indirectly influence NPL levels in the banking industry. By 

highlighting the role of NIM as a mediator, this research provides a more 

comprehensive understanding of the dynamics underlying the relationships between 

these variables. This research helps reveal the relationship between key variables in the 

banking context, including how operational efficiency interacts with NIM and in turn 

impacts NPL. This research contributes to the understanding of how certain factors can 

influence bank credit risk and profitability. By identifying that NIM can be a mediator 

in the relationship between OER and NPL, this research provides a sharper view of how 

bank management decisions can have a simultaneous impact on these two important 

aspects. 

The relationship between OER and NPL in the banking sector is a significant topic 

in analyzing bank financial performance. Operational efficiency refers to the extent to 

which a bank can efficiently manage its resources, control operational costs, and 

optimize productivity [10]. Meanwhile, NPL is a measure of the level of bad loans in a 

bank's loan portfolio, indicating the credit risk they face ([15]). Banks that achieve high 

operational efficiency tend to be better at controlling their operational costs ([11]). This 

includes reducing overhead costs, efficient resource utilization, and effective 

operational management ([3]). When banks successfully maintain good operational 

efficiency, they can reduce unnecessary operational costs, such as administrative and 

credit management expenses. As a result, they have more resources available to focus 

on credit risk management, which can help reduce NPL levels ([1]). Low EOR levels 

indicate that the bank is efficient in managing its operations ([6]). Banks that efficiently 

manage their credit processes and monitor the quality of their loans tend to have lower 

credit risk. They can perform better credit assessments, monitor borrowers more 

closely, and take quicker action to manage their productive assets ([14]). Operational 

efficiency can help banks allocate resources better in credit risk management, thereby 

reducing the likelihood of bad loans ([13]). Furthermore, operational efficiency can also 

impact net interest margin (NIM), which is the difference between the interest income 

received by the bank from its assets and the interest expenses paid to depositors and 

lenders. When banks achieve high operational efficiency, they can maximize their 

interest income and control funding costs ([4]). This will affect NIM, which can 

mediate the relationship between operational efficiency and NPL. Research shows that 

higher NIM can help banks deal with lower NPL because greater interest income can 

be used to cover credit losses ([17]). Based on this description, the developed 

hypotheses are as follows: 
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H1: OER has a positive impact on NPL. 

H2: OER has a negative impact on NIM. 

H3: NIM has a positive impact on NPL. 

H4: NIM mediates the impact of OER on NPL. 

 

2 Methodology 
 

The research population comprises all State-Owned Banks from 2008 to 2022, with a 

dataset spanning fifteen years of observation, totaling 60 data points. This study utilizes 

secondary data sourced from the companies' annual reports. Path analysis is employed 

to analyze the observation data. Path analysis was chosen because it has the advantage 

of testing a number of relationships simultaneously involving one or more intermediary 

variables in a complex conceptual model. The analytical tool used is SmartPLS. The 

exogenous variable in this research is OER, while the intervening variable is NIM, and 

the endogenous variable is NPL. According to [16], the OER variable is a ratio used to 

measure the extent to which a company, particularly in the banking context, 

successfully manages its operational costs in relation to its operational revenue. OER 

measures the percentage of operational revenue used to cover the company's 

operational costs. OER can be expressed in the following formula: OER = (Operational 

Revenue / Operational Costs) × 100%. Meanwhile, as per [4], NIM is an operational 

variable used in the banking industry to gauge how effectively a bank generates net 

interest income from the difference between interest income received from loans and 

investments and the interest costs paid to depositors and other creditors. NIM provides 

insights into how efficiently a bank manages its assets and liabilities to yield a profitable 

interest margin. NIM can be expressed using the following formula: NIM = (Total 

Productive Assets / Net Interest Income) × 100%. Furthermore, according to [8], NPL 

is an operational variable used in the banking industry to measure the level of credit 

risk or the quality of a bank's assets. NPL refers to loans or credits that cannot be repaid 

by borrowers according to the agreed terms, and banks must classify these loans as non-

performing or bad loans. NPL can be expressed using the following formula: NPL = 

(Total NPL / Total Loans) x 100%. 

 

3 Results and Discussion 
 

This research used 60 observation data over fifteen years of observation. Minimum, 

maximum, mean and standard deviation values are presented in Table 1 below. 

 
Table 1. Descriptive Statistics. 

 
Variable Mean Min Max Std. Deviation 

OER 73.271 59.93 88.97 7.859 

NIM 6.333 4.32 10.77 1.489 

NPL 1.475 0.32 3.52 0.926 

 

This descriptive statistical data provides an overview of the characteristics of the 

three main variables in this research, namely OER, NIM, and NPL, during fifteen years 
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of observation. This data can be used as an initial basis for further analysis, including 

in explaining the relationships between these variables or to understand trends and 

fluctuations over the observed time period. 
 

Table 2. Construct Reliability, Validity, VIF, and R-Square. 

 
Variable Cronbach's  

Alpha 

rho_A Composite  

Reliability 

AVE VIF R-Square 

OER 1.000 1.000 1.000 1.000 1.000  

NIM 1.000 1.000 1.000 1.000 1.000 0.223 

NPL 1.000 1.000 1.000 1.000 1.000 0.650 

 

The results indicate that the Cronbach's Alpha for all variables is 1.000, which 

represents a perfect level of reliability. Rho_A is an alternative metric for measuring 

reliability. The results show Rho_A = 1.000 for all variables, once again indicating a 

very high level of reliability. The Composite Reliability values are also 1.000 for all 

variables, confirming that the variables within the construct are highly reliable. AVE 

(Average Variance Extracted) values of 1.000 demonstrate that the variables within the 

construct have excellent validity. A VIF (Variance Inflation Factor) value of 1.000 

indicates that there is no significant multicollinearity between the variables in the 

model. The R-Square values are 0.223 for NIM and 0.650 for NPL. 

 
Table 3. Testing the Direct and Indirect Effect. 

 

Model Original 

Sample 

T-Statistics P-Values Hypothesis 

Decisions 

OER → NPL 0.832 6.300 0.000 H1 Accepted 

OER → NIM -0.472 4.309 0.000 H2 Accepted 

NIM → NPL 0.727 7.032 0.000 H3 Accepted 

OER → NIM → NPL -0.343 3.194 0.001 H4 Accepted 

 

The table above presents the results of direct and indirect effects on the variables 

related in the research model. The results of hypothesis test H1 indicate a significant 

positive influence of OER on NPL. In other words, when the OER level increases, NPL 

levels tend to rise as well. The results of hypothesis test H2 show a significant negative 

impact of operational efficiency (OER) on net interest margin (NIM). In other words, 

as the OER level increases, NIM tends to decrease. Hypothesis test H3 results indicate 

a significant positive influence of NIM on NPL. In other words, when NIM increases, 

NPL levels tend to rise as well. The results of hypothesis test H4 indicate that OER has 

an indirect influence on NPL through NIM as a mediating variable. This implies that 

OER affects NPL not only directly but also through its influence on NIM. 

The results of hypothesis test 1 state that OER has a positive influence on NPL. This 

finding is supported by research conducted by [5], [10], [15], [11], [3], [1], [6], [17], 

[13], [12], [7], [14]. It indicates that an increase in a bank's operational costs contributes 

to an increased credit risk, reflected in higher NPL. A rise in OER may suggest that the 

bank is incurring costs related to less efficient credit risk management, oversight, or 
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less efficient loan recovery ([12]). This can impact the bank's ability to manage its loan 

portfolio and identify potential bad loans. As a result, NPL levels may increase because 

the bank might face challenges in effectively managing credit risk. This finding has 

important implications for bank management and policymakers ([7]). Banks need to 

consider more effective and efficient credit risk management strategies to mitigate the 

impact of increasing OER on NPL. This may include improving credit oversight, tighter 

credit monitoring, and enhancements in dealing with non-performing loans. 

The results of hypothesis test 2 state that OER has a negative influence on NIM. 

This finding is supported by research conducted by [2] and [4]. It indicates that an 

increase in a bank's operational costs contributes to a decrease in the bank's ability to 

generate interest income from its assets and liabilities. NIM is a key profitability 

indicator for banks, reflecting their efficiency in generating interest income from their 

operations. When OER increases, higher operational costs can reduce net interest 

margin, subsequently impacting NIM. This may suggest that banks are facing 

challenges in controlling their operational costs, thereby affecting their profitability 

([2]). This finding sends a clear signal to bank management that they need to focus on 

controlling their operational costs without sacrificing profitability. Banks may need to 

identify areas where operational costs can be minimized or optimized without 

compromising service quality or core operations. Besides cost management, these 

results also have strategic implications for credit risk management. In an effort to 

control OER, banks need to ensure they can efficiently manage credit risk, thus 

reducing the impact of non-performing and troubled credit-related costs ([4]). 

The results of hypothesis test 3 state that NIM has a positive influence on NPL. This 

finding is supported by research conducted by [6] and [17]. An increase in NIM may 

indicate that a bank has successfully optimized its interest income or reduced its 

funding costs. However, this can also reflect an increased credit risk, where banks may 

need to pursue higher returns by extending loans to riskier borrowers. As a result, an 

increase in NIM can impact the increase in NPL because the bank may engage in higher 

credit risk. These results also suggest that banks may face challenges in managing their 

credit risk, especially when they are trying to optimize their NIM. Banks may need to 

be more stringent in assessing borrowers and monitoring their credit portfolios to avoid 

an increase in NPL ([6]). This finding demonstrates that banks need to ensure that in 

their efforts to increase NIM and profitability, they do not compromise good credit risk 

management. Banks need to strike a healthy balance between boosting NIM and 

mitigating credit risk that could lead to an increase in NPL ([17]). 

The results of hypothesis test 4 state that NIM mediates the influence of OER on 

NPL. These results indicate that NIM acts as a mediator in the relationship between 

OER and NPL. This means that OER has an indirect influence on NPL through NIM. 

Initially, OER affects NIM, which could mean that when operational costs increase 

(high OER), the bank may experience a decline in NIM, reflecting the negative impact 

of OER on NIM, as seen in the results of hypothesis test 2. Subsequently, NIM affects 

NPL, as explained in the results of hypothesis test 3. In other words, when NIM 

increases, NPL levels tend to rise as well. These results confirm the important 

mediating role of NIM in the relationship between OER and NPL. This has significant 

practical implications. Banks need to understand that controlling operational costs 

(OER) is not only important for managing operational costs but also indirectly affects 

credit risk management and NPL through its impact on NIM. Therefore, banks need to 
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strike a healthy balance between cost control and effective credit risk management to 

achieve good financial performance and minimize credit risk. 

 

4 Conclusion 
 

This study explores the impact of a bank's operational efficiency (OER) on Non-

Performing Loans (NPL), with Net Interest Margin (NIM) as a mediating variable. The 

research findings can be summarized as follows: 1) Positive Influence of OER on NPL: 

The research results indicate that high operational costs (OER) contribute to an 

increased credit risk, reflected in higher NPL levels. This suggests that an increase in a 

bank's operational costs can lead to higher credit risk and higher NPL levels. The 

implication is that bank management needs to consider more effective credit risk 

management strategies; 2) Negative Influence of OER on NIM: The study confirms 

that higher operational costs (OER) have a negative impact on Net Interest Margin 

(NIM). This indicates that when OER increases, NIM tends to decrease. These results 

underscore the importance of controlling operational costs to maintain bank 

profitability; 3) Positive Influence of NIM on NPL: The research findings also indicate 

that higher NIM contributes to an increase in NPL. This suggests that banks may be 

pursuing higher interest income by extending loans to riskier borrowers, which, in turn, 

increases credit risk; 4) Mediation of NIM in the Relationship Between OER and NPL: 

The research emphasizes that NIM mediates the influence of OER on NPL. This means 

that OER has not only a direct influence on NPL but also an indirect influence through 

changes in NIM. This highlights the complexity of the relationships between these 

variables within the research context. 

This research uses secondary data from company annual reports. The quality of 

available data may be limited to the information presented in these reports. The research 

findings are based on statistical analysis and regression models. While these models 

can provide valuable insights, it is important to understand that there are other factors 

that may influence NPL beyond the scope of this study. This research restricts the study 

population to State-Owned Banks during a specific period. Therefore, the results may 

not be widely generalizable to the entire banking sector. 

Further research could explore other variables that may influence NPL and factors 

that may moderate the relationship between OER, NIM, and NPL. Banks can use the 

research findings to develop more effective and efficient credit risk management 

strategies and optimize their control of operational costs. Future research may consider 

the use of more comprehensive and detailed data to delve deeper into the relationships 

between these variables. Similar studies could be expanded to include various types of 

banks, including private banks, national banks, or banks with different characteristics. 

This research provides valuable insights into the relationship between OER, NIM, and 

NPL in the context of State-Owned Banks. The implication is that it is crucial for banks 

to strike a healthy balance between controlling operational costs, effective credit risk 

management, and profitability to reduce high credit risk and NPL. 
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