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Abstract 

This study aims to assess the impact of bank-specific factors and macroeconomic in-
dicators on the net interest margin (NIM) of commercial banks in Indonesia. Data 
from Indonesian commercial banks are used. Data are collected from the banks’ an-
nual reports and the Financial Services Authority (OJK) for the period 2008 to 2018. 
A panel data regression model is used to estimate the effect of bank-specific and mac-
roeconomic factors. The results prove that the variables of Non-Performing Loans 
(NPL), Loan to Deposit Ratio (LDR), Return on Assets (ROA), Interest Rate (SBI), and 
Exchange Rate (FOREX) affect NIM. The exchange rate variable has a predominant 
effect, while the NPL factor has a less strong influence on NIM. The empirical evidence 
from this research is important for commercial banks in Indonesia to improve opera-
tional efficiency through NIM performance. Internal and external factors of a bank 
should be subject of attention of bank managers.
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INTRODUCTION

The role of a financial intermediary is an important task for banks to 
support their operations both individually and in companies that affect 
economic growth. According to Werner (2016), banks function as a li-
aison institution to distribute funds from economic entities with excess 
funds to other parties with deficit funds. As a result, banks receive de-
posits and loans at interest rates to depositors and borrowers. Interest 
is paid to depositors, and interest charged to recipients of funds results 
in a distribution called interest differentials to banks, where ideally the 
bank gives lower interest to savers and charges higher fees to creditors. 
According to this definition, the net interest margin (NIM) is the differ-
ence between the income and expenditure of the bank interest divided 
by the total value of bank assets (Tarus et al., 2012). Increased competi-
tion drives banks to improve efficiency through lower net interest mar-
gins (Angori et al., 2019). Wide net interest margins make it difficult for 
banks to expand their functions as financial intermediary institutions, 
because low deposit rates reduce the motivation to save and vice versa, 
with high loan rates being a heavy burden for companies in investing 
(Claessens et al., 2017). Information related to the bank’s NIM ratio is 
also part of the signal in investment decision making (Endri & Fathony, 
2020). As a result, banks should be able to perform an intermediary 
function at the lowest possible cost to boost overall economic growth.

An interesting phenomenon in the national banking shows the fluc-
tuating NIM ratio during the period 2008 to 2018. In 2008, the NIM 
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ratio reached a value of 5.98% and increased to 6.28% in 2009, and thereafter until 2018, the NIM ratio 
has decreased. In 2017, the value of the NIM ratio was 5.26% (an increase of 5.28%). On average, NIM of 
banks experienced a decline in 2008–2018. The decline in the NIM ratio demonstrates that this condi-
tion shows higher banking operational efficiency and affects the improvement of national banks’ per-
formance. As for the NIM of national banks, which tends to be high, the Financial Services Authority 
(OJK) issued a new regulation in the form of an NIM. The highest limit of the NIM ratio, according to 
the determined rules, is 4% with the aim of increasing the competitiveness of national banks in facing 
competition with other banks in ASEAN countries, where the banks’ NIM ratio ranges from 2% to 4%. 
BUKU 4 bank group is the national bank with the largest assets and has the highest NIM ratio (6.36%) 
as of December 2018, which grew by 126 bps (1.26%) from 5.10% in December 2017. Furthermore, fol-
lowed by BUKU 1 bank groups that have an NIM ratio of 5.28%, there was an increase of 7 bps (0.07%) 
from 5.82% and a position above the banking industry average by 5.28%. As for the other two bank 
groups, BUKU 2 with NIM increased by 117 bps (1.17%) from 3.54% to 4.71% and BUKU III with NIM 
increased by 105 bps (1.05%) from 3.44% to 4.49% in the same time period. The NIM ratio of the two 
banks in the BUKU group is below the banking industry’s average of 5.39%. This study aims to ana-
lyze the internal and external factors that determine the NIM ratio of Indonesian conventional banks 
by grouping two factors, namely bank specific factors and macroeconomic variables, and using a panel 
data regression model. 

1. LITERATURE REVIEW

Net interest margin (NIM) is broadly defined as 
the difference in interest charged to loan recip-
ients and interest income obtained by savers as 
part of the bank’s total productive assets (Ho & 
Saunders, 1981; Maudos & de Guevara, 2004). It 
should be borne in mind that in a limited sense, 
interest income and expenses are included as a ra-
tio of interest income assets. This definition of the 
NIM ratio has two drawbacks: 

1) it does not consider bank income from fees 
and commissions; and 

2) it deviates from the marginal distribution 
(Brock & Suarez, 2000). 

Usually, NIM is a measure of the actual differ-
ence in bank interest or past differences (ex-
post spread). According to Demirguc-Kunt and 
Huizinga (1999), this difference is preferred, since 
it is usually available periodically at comparable 
levels of consolidation.

Previous research on the influence of internal 
factors and macroeconomic indicators on the 
bank’s NIM ratio provides contradictory find-
ings. Certain bank characteristic factors have been 
shown to influence NIMs, such as operational ex-
penses, loans, capital adequacy, liquidity, credit 

quality, bad credit, interest rate risk, opportuni-
ty costs for bank reserves, size of bank assets and 
ownership structure. For macroeconomic indica-
tors, inflation rate and economic growth indicate 
the most influential NIM determinant. However, 
it is understood that the consensus is that high in-
flation contributes to an increase in NIM, and the 
impact of real GDP growth remains ambiguous 
(Carbó & Rodríguez, 2007). Conversely, real GDP 
growth has a negative impact on bank NIMs based 
on the fact that (i) creditworthiness of borrowers 
and net worth decrease during recessions and in-
crease in lending rates (Berger et al., 2020), and (ii) 
economic growth increases, lowering bank stand-
ards (Carbó & Rodríguez, 2007). On the other 
hand, there is a positive effect of economic growth 
on NIM due to the fact that loan demand increas-
es during the increase cycle.

Demirgüç-Kunt and Huizinga (1999) examine the 
factors that influence NIM ratios and profitability 
using a sample of banks in 80 countries for 1988–
1995. The results showed the following determi-
nants of NIM and bank profitability: bank specific 
factors, macroeconomic variables, bank taxation, 
regulations and institutions, and financial structure. 
These findings also reveal that a small market con-
centration causes low margins and profits. Previous 
studies conducted by Ho and Saunder (1981) have 
been developed by Angbazo (1997) and Saunder 
and Schumacher (2000) who continue the NIM ra-
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tio function model framework. Previous studies of 
the determinants of NIM ratios have been exten-
sively developed, for example by Fungacova and 
Ponghyosan (2011) in Russia. This study, in addi-
tion to the factors that have been developed by the 
Ho and Saunders model, proves the influence of 
the bank ownership structure on the NIM ratio. 
Doliente (2005) confirms the factors influencing 
the NIM performance as intermediary institutions 
(dealer models). However, non-micro factors are al-
so taken into consideration. Based on an intergov-
ernmental research approach, Claeys and Vennet 
(2008) prove that there are relatively significant dif-
ferences in banking behavior in more developed 
and developing countries. Based on this analysis, it 
can be concluded that banks in a developing coun-
try have relatively higher NIM ratios compared to 
those in developed countries. Similar information 
was obtained from Berger et al. (2020) who conclud-
ed that the financial sector, with its liberalization 
program, had strengthened the competitive condi-
tions and efficiency of the banking sector in order to 
be able to suppress the level of banking net interest 
margin ratio in Colombia.

In addition, macroeconomic variables are an impor-
tant factor in determining bank NIM performance, 
because macroeconomic factors are considered as 
external factors affecting operational processes in 
the banking industry; better economic conditions 
can increase credit demand, which drives an in-
crease in loan interest expense when borrowers do 
not replace loans (Kashyap & Stein, 2000). A bank’s 
decision to raise or lower lending and savings rates 
as a reaction to external shocks in the money mar-
ket is the same as the company’s decision regarding 
commodity prices as a reaction to changes in costs. 
Some studies prove that macroeconomic factors do 
not affect NIM (Gounder & Sharma, 2012; Husni 
et al., 2008), while other studies prove otherwise 
(Alper & Anbar, 2011; Tarus et al., 2012). Hamadi 
and Awdeh (2012) estimate and analyze the fac-
tors influencing the NIM ratio in the banking sys-
tem of Lebanon by making a difference between 
foreign and local banks. Important findings from 
this research are differences in bank size, liquidity, 
capital, and credit risk in the NIM ratio. For local 
banks, the effect is negative, but not significant for 
foreign banks. In contrast, macroeconomic vari-
able conditions and the structure of the banking 
industry have a weaker effect on the NIM ratio of 

foreign banks compared to the NIM ratio of local 
banks. GDP growth has a negative impact on the 
NIM ratio, while inflation and interest rate policies 
have a positive impact. However, in the same coun-
try (Lebanon), Saad and El-Moussawi (2012) found 
the opposite. GDP growth has a positive effect on 
the NIM ratio, while inflation does not affect it.

2. RESEARCH METHODOLOGY

In accordance with the objectives, the study es-
timates and analyzes the factors affecting the 
NIM ratios of banks listed on the Indonesia Stock 
Exchange (IDX) in 2008–2018. Determinants of 
bank NIM performance ratio consist of internal 
factors in the form of the bank performance ra-
tio, namely CAR, NPL, LDR, BOPO, and ROA ra-
tios, as well as bank external factors in the form of 
macroeconomic variables consisting of Reference 
Bank Indonesia’s interest rates (SBI), inflation, and 
exchange rates. The population used as the object 
of this study includes conventional bank listed on 
the IDX from 2008 to 2018. The research sample 
was selected based on the following criteria: 

1) banks listed on the IDX from 2008 to 2018; 

2) banks were commercial banking companies 
operating conventionally; and 

3) banks had complete data availability during 
the study period, both for internal and exter-
nal factors. 

Based on the sample selection criteria, eleven sam-
ple banks participate in this study, which will then 
be estimated using the panel data regression mod-
el represented by the following formula:

0 1 2

3 4 5

6 7 7 7  

    

     

    ,

it it it

it it it

it it it it

NIM CAR NPL

LDR BOPO ROA

SBI INF FOREX

α α α
α α α
α α α β ε

= + + +

+ + + +

+ + + +

 (1)

where NIM – Net Interest Margin; CAR – Capital 
Adequacy Ratio; NPL – Non Performing Loan; 
LDR – Loan to Deposit Ratio; BOPO – Operational 
Costs Operating Income; ROA – Return on Assets; 
SBI – BI-rate; FOREX – Exchange Rates; and
INF – inflation.
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3. RESULT

The estimation results of the determinants of 
banking NIM ratios by applying the fixed effects 
panel data regression model are summarized in 
Table 1, and for the estimation results, models can 
be written in the panel data regression equation 
as follows:

[ ]

11.1287 0.03203

0.0630 1.3986

0.0008 0.6094

0.1498 0.0325

1.60 ,28

t it

it it

it it

it t

it

NIMi CAR

NPL LDR

BOPO ROA

SBI INFi

FOREX CX F

= + ⋅ −

− ⋅ + ⋅ +

+ + ⋅ +

+ ⋅ + ⋅ −

− ⋅ + =

 (2)

where Ci – constant panel fixed effect data regres-
sion for the i-th bank, i = 1, ... 11.

From the equation model above, the hypothesis for 
each regression coefficient of the fixed effect panel 
data regression model is tested on the dependent 
variable performance ratio of the bank NIM us-
ing the t-test. T-test was conducted to empirical-
ly prove that each independent variable used in 
this study could partially determine the ratio of 
banking NIM performance as a variable that was 
explained (dependent variable) significantly with 
a confidence level of 95 percent or alpha equal to 
five percent (α = 0.05). T-test shows that NPL and 
exchange rates negatively and significantly affect 
the bank’s NIM ratio, while the variables of LDR, 
ROA, and Bank Indonesia interest rates (SBI) pos-
itively and significantly affect the banking NIM 
ratio. CAR, BOPO, and inflation have no effect on 
the performance of the banking NIM. Based on 
the estimation results of the panel data regression 
method using the fixed effects model, of the eight 
independent variables, which are bank financial 
performance factors, and macroeconomic fac-
tors that affect the banking NIM ratio, there are 
five variables that have a significant effect, name-
ly NPL, LDR, ROA, SBI variables, and FOREX. 
Out of the variables that have a significant impact, 
macroeconomic variables, such as FOREX, are 
the most dominant variables affecting the bank-
ing NIM with a coefficient of 1.60 with a negative 
direction sign. The NPL ratio is the smallest in-
fluencing factor with a coefficient of 0.06 with a 
negative direction sign.

Table 1. Determination of NIM 

Source: Processed data (2020).

Variable Coefficient Std. err. t-stat Prob.

C 11.12867 5.491970 2.026350 0.0309

CAR 0.033028 0.017804 1.865509 0.1455

NPL –0.063048 0.018979 –3.316971 0.0004

LDR 1.398629 0.565422 2.473602 0.0164

BOPO 0.000873 0.002969 0.294038 0.7453

ROA 0.609373 0.237636 2.563547 0.0139

SBI 0.149845 0.073924 2.027014 0.0398

INF 0.032487 0.035787 0.907786 0.7129

FOREX –1.602816 0.781743 –2.050310 0.0309

R
2 0.810238 Mean dep. var. 19.93715

Adjusted R2 0.798376 S.D. dep. var. 10.61429

S.E. of 

regression
3.410372 Sum2 resid. 1171.836

F-stat. 21.32162 D-W stat. 1.183614

Prob. (F-stat.) 0.000001

Based on testing individual parameters in the 
fixed effects panel data regression model using 
the t-test, it can be proven that five of the eight de-
terminant variables estimated in this study, both 
from the bank’s internal factor group and the 
bank’s external factors, affect the bank’s NIM ra-
tio. Next, to test hypotheses together, fixed effect 
model equations for all determinant variables are 
included in the panel data regression model us-
ing the F-test. The results of the F-test (see Table 
1) show that the F-Statistic value is 21.32162 with 
a Prob value. 0.0000 smaller than alpha = 0.05, 
which means that H0 is rejected. This shows that 
all determining variables estimated significantly 
affected the bank’s NIM ratio with a 95 percent 
confidence level. Testing goodness-of-fit using the 
coefficient of determination (R2) gives a number 
0.8102, which can be interpreted as fluctuations in 
changes in the bank NIM ratios that can be ex-
plained by all the determinants of bank NIM ra-
tios estimated in this study and amounted to 81.02 
percent, while other factors not included in this 
research model are 9.98 percent. 

4. DISCUSSION

Bank specific factors, such as the CAR ratio, have 
no effect on the performance of the national bank-
ing NIM ratio. The CAR ratio is a comparison of 
bank performance used to calculate the bank’s cap-
ital adequacy in order to support assets vulnerable 
to risk. In other words, the CAR ratio reflects the 
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ability of banks to avoid risk on risk assets (risk 
aversion). This means that the higher the CAR ra-
tio’s value, the stronger the bank’s capital strength 
in maintaining the possibility of loss risk arising 
from risk operation. Maudos and de Guevara (2004) 
and Shahnia et al. (2020) prove that the CAR ratio 
has a positive impact on the NIM ratio. The posi-
tive effect of the CAR variable on interest margins 
shows that banks reject risk and want a higher NIM 
ratio to protect the risk of greater costs from equi-
ty financing compared to financing sourced from 
outside the company. Claessens et al. (2017) prove 
the opposite, that banks with low capitalization 
are reasons for taking more risk (associated with 
higher margins) to generate higher returns. In ad-
dition, large capital banks invest more wisely, due 
to the greater funding risk (Claessens et al., 2017; 
Sugianto et al., 2020; Sunaryo et al., 2020). 

The credit risk variable measured by the NPL ratio 
negatively and significantly affects the NIM ratio. 
These results prove that the higher the NPL ratio, 
the lower the banking NIM ratio. This result al-
so shows that banks may prefer profits with lower 
margins, when the financial situation of individ-
uals and businesses worsens. The results of this 
study are in line with Zhou and Wong (2008) and 
Fungacova and Poghosyan (2011) who argue that 
the NPL ratio has a negative effect on the NIM ratio. 
Depositors require higher premiums to store their 
savings in risk banks (i.e. banks with high NPL ra-
tios). An increase in interest on savings, assuming 
other factors are constant, will contribute to a de-
crease in NIMs, building the opposite relationship 
between problem loans and NIMs. Fungacova and 
Poghosyan (2011) prove that credit risk (NPL) neg-
atively affects the NIM ratio. An increase in bank 
credit risk is caused by an increase in savings in-
terest rates, which causes the amount of bad loans 
to increase, thereby reducing bank interest receipts. 
Given the reduced bank income from the credit side 
and the increased burden of funds from savings in 
terms of direct costs, the bank’s profit margins have 
experienced a reduction, which affects a decrease in 
efficiency. Different results are proven by Maudos 
and Solis (2009) who state that the NPL ratio (cred-
it risk) has a positive influence on the NIM ratio. 
Positive sign obtained in the variable means the 
bank avoids risk (risk aversion) such as interest rate 
risk and credit rate risk. The bank will set a higher 
interest rate to get a larger margin.

The banking intermediary function using the 
LDR ratio has a positive effect on the NIM ratio 
of banks. The LDR ratio is used to determine how 
much a bank can rely on lending as an important 
source of liquidity in meeting the provisions of 
its short-term obligations, such as withdrawal of 
funds made by savers and the interest expense that 
must be given to its customers. The findings of this 
study are in line with previous research conducted 
by Raharjo et al. (2014) who prove the significant 
effect of LDR on the NIM ratio. The findings of this 
study prove that the greater LDR ratio of a bank 
causes the bank’s NIM ratio to increase. LDR ratio 
is the ratio between all the volume of credits chan-
neled by banks and funds received by banks from 
third parties. As the volume of lending activities 
provided by banks increases, the performance of 
the NIM ratio will improve due to the benefits of 
interest income or the benefits of lending.

The efficiency measured by the BOPO ratio var-
iable has no effect on the bank’s NIM ratio. This 
means that the volatility of the BOPO ratio does 
not affect the NIM ratio. A high BOPO ratio indi-
cates that the operational costs incurred by the re-
spective bank are more efficient, so that the impli-
cations for banks are less problematic. Referring 
to the theory, if the bank’s BOPO ratio decreases, 
it means that the bank managed to divide costs 
to generate greater revenue. In other words, if the 
BOPO ratio gets lower, then the interest income 
from the credit distribution can cover the inter-
est given to savers. Empirical research findings 
contradict the studies of Brock and Suarez (2000) 
and Khalil and Farooq (2019) who found that 
BOPO was an important factor influencing the 
NIM ratio. Gounder and Sharma (2012), Khediri 
and Khedhiri (2011) and Maudos and de Guevara 
(2004) prove that operating costs on operating in-
come (average operating costs) positively and sig-
nificantly affect net interest margins.

Bank profitability using ROA has a positive effect 
on bank NIM. The findings of this study indicate 
that the greater the bank’s ROA ratio, the greater 
the bank’s ability to get a high NIM ratio. Bank 
profitability shows the ability of banks to generate 
income that exceeds costs, in relation to bank cap-
ital and asset base (Lartey et al., 2013). Empirical 
research findings are in line with Siddiqui (2011) 
who concluded that ROA had a positive impact 
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on the NIM ratio. Lepetit et al. (2008) also found 
that bank profitability affected the NIM ratio. 
Harahap et al. (2020), Endri et al. (2020), San and 
Heng (2013) and Kosmidou et al. (2006) show that 
ROA negatively affects NIM.

Interest rates as a macroeconomic factor with the 
use of Bank Indonesia certificates (SBI) as a ref-
erence have a positive and significant effect on 
banks’ NIM ratios. The results of this study show 
that bank NIM ratios are higher with increasing 
SBI interest rates. SBI is a Bank Indonesia’s in-
strument used as securities for the recognition of 
short-term debt in rupiah using a discount system. 
The findings of this study are in line with Azeez 
and Gamage (2013), Hamadi and Awdeh (2012) 
and Marinkovic and Radovic (2010) who show 
a positive effect of interest rates on the NIM ra-
tio banking network. When SBI interest rates are 
high, this affects investors who are more inter-
ested in transferring funds to deposits. This was 
caused by an increase in SBI interest rates followed 
by commercial banks by raising deposit rates. The 
impact of funds received by banks increases be-
cause the interest offered is higher.

Empirical evidence shows that inflation as a mac-
roeconomic variable has no effect on banks’ NIM. 
The inflation rate itself can positively or negative-
ly affect the bank’s NIM performance. Inflation 
is usually a factor that has a great impact on the 
revenue side rather than the cost side, and can 
be ended with an increase in bank performance 
(NIM). The impact of changes in inflation itself is 
determined by whether inflation can be anticipat-
ed or not by banks (Pasiouras & Kosmidou, 2007). 

If the inflation rate is fully anticipated, the interest 
rate charged by the bank will increase to cover the 
inflation risk. Thus, revenues will increase faster 
than costs increase, so that it has a positive im-
pact on bank performance, especially on the level 
of bank profitability. The results of this study differ 
from the findings of Tennant and Folawewo (2009), 
which prove that inflation has a negative effect on 
banks’ NIM performance. Abid et al. (2014) and 
Hamadi and Awdeh (2012), on the contrary, prove 
that inflation has a positive effect on the bank’s 
NIM ratio. Raharjo et al. (2014) show that infla-
tion is the only external factor influencing interest 
margins. Saad and El-Moussawi (2012) found the 
opposite that inflation has no effect on NIM.

The exchange rate (FOREX) as the last macroeco-
nomic variable in this study negatively and signif-
icantly affects the bank’s NIN ratio performance. 
The appreciation of the rupiah against the US dol-
lar has an impact on the lower NIM ratio. This 
means that when the exchange rate appreciates, it 
increases the loss, and in this condition the NIM 
ratio decreases. The results of the study reveal that 
if the local currency depreciates, the quality of 
loans may deteriorate and the bank’s margins will 
decline. Empirical evidence from this study is in 
line with Ugur and Erkus (2010) and De Bock and 
Demyanets (2012) who state that exchange rate de-
valuation has an opposite effect on the NIM ratio. 
Different findings are presented in the study by 
Festic and Beco (2008), which shows that the nom-
inal exchange rate has a positive effect on the NIM 
ratio. Babalola (2012) concludes that foreign ex-
change rates significantly influence the NIM ratio.

CONCLUSION

This study estimates and analyzes the determinants of NIM of banks listed on the Indonesia Stock 
Exchange in 2008–2018 using the fixed effects panel data regression method. This is because the re-
search data used is a combination of time series data, which has an eleven-year period (2008–2018), and 
cross-sectional data, in which 11 banks were selected as research samples. The research findings prove 
that the ratio of bad loans (NPL) and the exchange rate negatively and significantly affect the perfor-
mance of the bank’s NIM ratio, while the LDR variable, return on assets (ROA), and SBI interest rates 
have a positive effect on the bank’s NIM ratio. CAR, BOPO, and inflation ratios have no effect on the 
banking NIM performance. With regard to the joint influence, it is said that all determinants observed 
in the study affect the performance of the banks’ NIM. Of the factors that have a significant effect, the 
exchange rate, macroeconomic variables are the dominant factors affecting the NIM ratio of banks, 
while the NPL ratio has the lowest effect. 
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This research can also be expanded by adding internal factors to the bank’s performance and other ex-
ternal factors, so that one can obtain comprehensive information regarding the determinants of bank 
NIM ratios. Bank internal factors can be expanded by adding several other variables, including corpo-
rate governance, operational and cost efficiency, capital structure, and progress in the development of 
banking information systems and technology. External factors can be developed by grouping two fac-
tors, namely specific factors in the banking industry, for example, market share, market structure, and 
various regulations from banking regulators (BI, OJK and LPS). As for external macroeconomic factors, 
research can expanded y adding several variables, including economic growth, fiscal policy, money sup-
ply, balance of payments and foreign debt, as well as regional and global factors. 
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