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Abstract: Islamic bank encounters a high financing risk because of scheme contract using the profit-loss 

sharing system leading to an agency problem. The non-performing financing of Islamic rural banks as small 

Islamic banks in Indonesia is above the maximum threshold and is higher than that of conventional rural 

banks as their competitors. This paper investigates the impact of bank characteristic variables and 

macroeconomic variables on the non-performing financing of Islamic rural banks. Our study employs 

aggregate Islamic rural banks data, spanning from January 2009 to December 2018. Non-linear 

autoregressive distributed lag model (NARDL) is applied to address this issue. Capital adequacy ratio 

obviously increases impaired financing and income diversification clearly reduces non-performing 

financing. More interestingly, domestic output and inflation have an asymmetric effect on non-performing 

financing. Economic downturns increase non-performing financing but economic upturns have no impact 

on non-performing financing. Meanwhile, inflation deteriorates non-performing financing but deflation 

does not reduce non-performing financing.  
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Introduction 

Indonesian Islamic banks are classified into two types of Islamic banks consisting of large and small Islamic 

banks. The former is Islamic commercial banks (ICB) and the latter is Islamic rural banks (IRB) known as 

BPRS (Bank Pembiayaan Rakyat Syariah). The former operates at national level and the latter focus on 

regional level.  Islamic bank bans interest rates as well as any speculative transactions  (Hassan & Aliyu, 

2018). By contrast, Islamic bank provides profit-and-loss sharing (PLS) and non-profit-and-loss sharing 

(non-PLS). However, PLS contracts comprising mudharaba and musyaraka lead to asymmetric 

information, adverse selection, and moral hazard and accordingly generate more financing risk (Azmat et 

al., 2015). Several previous studies documented that Islamic banks experience high non-performing 

financing than their counterparts conventional banks (Kabir et al., 2015). 

Islamic rural banks are one of the important financial intermediaries in the Indonesian economy in rural 

areas. Islamic rural banks focus on micro, small, and medium enterprises (MSME) which account for the 

largest number of firms in Indonesia. To date, the number of small and medium firms is approximately 36 

thousand firms but large firms are roughly 1000 firms. The number of IRB throughout Indonesia is 165. 

The role of this IRB will be able to maintain the sustainability of the MSME sector in Indonesia. In 

conducting business activities in MSME, IRB must have good financial performance and have credible 

institutions. In maintaining this credibility, IRB should have a good risk profile. This is because consumers 

of IRB see aspects of financial risk as an indicator of financial performance in serving financially MSME. 

In addition, IRBs compete with conventional rural banks (CRB) as their competitor in regional areas. 

An important problem faced by IRB is high non-performing financing (NPF). The Financial Services 

Authority as the IRB policymakers determines a maximum NPF by 5%. Figure 1 illustrates the trend of 
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NPF. IRBs' NPF is higher than NPL (non-performing loan) of CRB which represents an impaired loan. The 

average NPF of IRB was 8.76% per month during 2011-2018 while the average NPL of CRB was 5.94%. 

Based on the NPF conditions, IRB is very vulnerable to bankruptcy compared to CRB due to high impaired 

financing. Much previous research has examined the large Islamic commercial banks' financing risk (Trad 

et al., 2017; Hassan et al., 2019). Indeed, some previous studies have investigated NPF for Indonesian 

commercial banks such as Widarjono (2020b), Rahmah and Armina (2020), and Widarjono and Rudatin 

(2021), and for Indonesian the Islamic rural bank such as Hosen and Muhari (2019), Muhammad et al. 

(2020), and Widarjono et al. (2020). 

 
 Figure 1. NPF 2011: M1 to 2018: M12 

Source: Indonesian Financial Service Authority (OJK). 

Our study examines the impact of internal and external factors on the financing risk of IRB in Indonesia. 

The internal factors are bank characteristics such as asset, capital adequacy ratio (CAR) and the external 

factors are macroeconomic variables such as inflation and gross domestic product (GDP). Many empirical 

studies show that macroeconomic variables have a different effect as they are upturn and downturn for 

which economic downturn has a worse impact than economic upturn (Tang & Bethencourt, 2017; Kim et 

al., 2020; Widarjono, 2020a). For that reason, we include an asymmetric effect of macroeconomic variables 

on the non-performing financing of IRB.  This paper differs from the existing empirical studies. First, some 

previous studies on Islamic commercial banks' financing risk that include macroeconomic variables assume 

the symmetric relationship between financing risk and macroeconomic variables. This study applies an 

asymmetric model of the relationship between macroeconomic variables and Islamic rural banks' financing 

risk. Second, some existing studies employ panel data to examine NPF but our study applies time series 

data using the non-linear autoregressive distributed lag model to capture the asymmetric effect of 

macroeconomic variables on IRBs' NPF. 

Literature Review  

The issue of Islamic banks' high NPF has been addressed in many research. Abedifar et al. (2013), Kabir et 

al. (2015), and Trad et al. (2017) are among those who examine Islamic banks' NPF. Abedifar et al. (2013) 

investigated the Islamic bank's financing risk using 553 Islamic banks between 1999 and 2009 from 24 

countries. The findings clearly indicate that Islamic bank's size affects negatively to NPF because 

diversification and scale economies benefits reduce operating costs. Trad et al. (2017) investigated Islamic 

bank's financing risk for 78 Islamic banks over the period 2004–2013 from 12 countries. Islamic bank's 

NPF is negatively influenced by the size and capital adequacy, implying that a high financing rate is 
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associated with fewer assets. The external factor such as inflation positively influences NPF, indicating that 

worse economic condition generates a high financing risk and vice versa. Some previous studies also 

documented that inflation is linked to higher NPF but GDP is linked to lower NPF (Adebola, 2011; Kabir 

et al., 2015) 

Beck et al., (2013) analyzed financing risk from 510 banks across 22 countries, consisting of 428 

conventional banks and 88 Islamic banks over the period 1995–2009. Their findings clearly exhibit that 

internal factors of Islamic banks such as asset quality and non-loan earning assets have a positive effect on 

NPF. The greater liquidity, higher capitalization, and higher inefficiency also lower NPF of Islamic banks 

in the Gulf Cooperation Council (GCC)  (Chamberlain et al., 2020). Moreover,  PLS contracts such 

mudharabah and musharakah financing clearly lead to high financing risk due to asymmetric information, 

adverse selection, and moral hazard, sequentially, PLS contracts generates the higher NPF of Islamic banks 

in Southeast Asia, South Asia, and the Middle East (Warninda et al., 2019; Belkhaoui et al., 2020).  

Several studies also investigated the financing risk of Indonesian commercial banks for which bank 

internal variables and macroeconomic variables obviously influence NPF.  Firmansyah (2015) documented 

that the Islamic bank's liquidity positively affects NPF while CAR and operating efficiency negatively 

affect NPF. Some empirical studies also confirm that CAR is positively linked to NPF and inefficient 

operating produces higher NPF (Rahmah & Armina, 2020; Widarjono & Rudatin, 2021). Moreover, 

macroeconomic variables such as GDP and inflation clearly contribute to the financing risk of Islamic 

commercial banks for which GDP lowers NPF and Inflation increases NPF  (Setiawan & Bagaskara, 2016; 

Widarjono, 2020b). 

Most of the existing empirical studies of financing risk are related to large Islamic commercial banks. 

Some studies also investigate small Islamic bank's financing risk. A study by Hosen and Muhari (2019) 

found that bank-specific variables such as asset, financing, and inefficiency positively affect NPF while 

macroeconomic variable GDP lower NPF and inflation produce higher NPF. Muhammad et al. (2020) 

found that total asset and CAR have a negative effect on NPF. Widarjono et al. (2020) found that high PLS 

contracts produce high NPF. However, the small Islamic banks encounter low NPF than large Islamic 

banks. More interestingly, the PLS contract leads to high NPF for those Islamic banks located outside Java. 

Evidence also documents that operating efficiency and income diversification link to low NPF. A more 

efficient Islamic bank and more income diversification lower financing risk, particularly for those located 

in Java Island. 

Methods 

Our study follows the existing empirical studies in examining Indonesian IRB's non-performing financing, 

encompassing Islamic bank-specific and macroeconomic variables (Ghenimi et al., 2017; Mahdi & Abbes, 

2018; Hassan et al., 2019; Rahmah & Armina, 2020; Widarjono & Rudatin, 2021). The determinant of 

Indonesian Islamic rural bank's non-performing financing can be formed in the regression Equation 1 as. 

NPFt = β0 + β1Lassett + β2Gfint + β3CARt + β4OERt + β5NORt + β6IPIt + β7INFt + et  (1) 

Where NPF is non-performing financing, asset is total asset, Gfin is growth of financing, CAR is capital 

adequacy ratio, OER is operational efficiency ratio, IPI is industrial production index and INF is inflation. 

Asset is expressed in natural logarithm. 

Both Islamic rural bank-specific and macroeconomic variables affect IRB's NPF. The Islamic bank-

specific variables consist of asset (Lasset), growth of financing (Gfin), capital adequacy ratio (CAR), 

operational efficiency ratio (OER), which is operating cost over operating income, and a ratio of non-

operating revenue over total revenue (NOR). The macroeconomic variables consist of domestic output 

(GDP) and Inflation (INF). Monthly data on GDP is not available. We use the industrial production index 

(IPI) as a proxy of GDP. Inflation (INF) is monthly inflation that is based on the consumer price index (%). 

The model in Equation 1 assumes that the relationship between the dependent and independent variables 

is symmetric. Many empirical studies show that the relationship between variables has an asymmetric 
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effect. Among them are between macroeconomic variables and stock prices (Raza et al., 2016; Bahmani-

Oskooee & Saha, 2018; Widarjono et al., 2021). As the asymmetric relationship between variables exists,  

the symmetric model may produce a biased and inefficient estimator (Shin et al., 2014). Accordingly, in 

the present study, we consider macroeconomic variables to be an asymmetric effect on non-performing 

financing as follows: 

NPFt = β0 + β1Lassett + β2Gfint + β3CARt + β4OERt + β5NORt + β6IPIt
+ + β7IPIt

− + β8INFt
+ +

β9INFt
− + et          (2) 

Where NPF, Lasset, Gfin, CAR, OER, NOR, IPI, and INF have been previously defined. 𝐼𝑃𝐼𝑡
+, 𝐼𝑛𝑓𝑡

+, 𝐼𝑃𝐼𝑡
−, 

and 𝐼𝑛𝑓𝑡
−are positive and negative changes in both output as well as inflation.   

The asset indicating Islamic bank's size may cause a positive or a negative link to financing risk. Income 

diversification and economies of scale can be captured only for large Islamic banks so it links to low 

financing risk (Abedifar et al., 2013; Trad et al., 2017). By contrast, large Islamic banks may result in low 

monitoring financing which leads them to provide improperly and may produce higher financing risk 

(Mirzaei et al., 2013). The growth of financing (Gfin) indicates the ability of Islamic banks in financing its 

fund to the debtor. High financing leads Islamic banks to create a higher possibility of bad financing. The 

Gfin is expected to have a positive effect on financing risk. CAR demonstrates the capability of the Islamic 

bank to maintain its capital. CAR may lead to a positive or negative impact on financing risk. Higher CAR 

indicates that an Islamic bank can expand its business to produce more profit but also more financing default 

(Hamid, 2017). Due to the PLS contract generating high financing risk, Islamic banks prudentially maintain 

a capital buffer so that higher CAR reduces bad financing (Trinugroho et al., 2018). Operating cost over 

operating income (OER) measuring the efficiency of the Islamic bank produces more financing risk because 

higher OER demonstrates low efficiency and increases financing risk. Non-operating cost over total 

revenue (NOR) represents Islamic bank's diversification income. High diversification financing product 

represents low risk so it links to low financing risk (Kabir et al., 2015).  

Domestic production shows a macroeconomic condition. On one hand, high growth of domestic 

production or economic upturn (𝐼𝑃𝐼𝑡
+) leads to a higher profit for any business and reduces impaired 

financing. The economic upturn is expected to have a negative effect on NPF. On the other hand, the 

economic downturn (𝐼𝑃𝐼𝑡
−) leads to a lower profit for any business and therefore increases bad financing. 

Inflation and deflation show a change in the business cycle. Inflation (𝐼𝑁𝐹𝑡
+) reduces the purchasing power 

of the consumer. Therefore, we expect that higher inflation is linked to higher NPF. Deflation (𝐼𝑁𝐹𝑡
−) 

increases the purchasing power of the consumer and is linked to lower impaired financing. The variable 

description and hypothesis of independent variables are shown in Table 1. 

We applied non-linear autoregressive distributed lag (NARDL) models to investigate the symmetric 

impact of bank characteristics and the asymmetric impact of macroeconomic variables on non-performing 

financing of IRB (Shin et al., 2014). The Equation 2 can be rewritten in the NARDL model as follows. 

∆NPFt = θ0 + θ1NPFt−1 + θ2Lassett−1 + θ3Gfint−1 + θ4CARt−1 + θ5OERt−1 + θ6NORt−1 +
θ7IPIt−1

+ + θ8IPIt−1
− + θ9INFt−1

+ + θ10IPIt−1
− + ∑ φ

1i
∆NPFt−1

n
i=1 +∑ φ

2i
∆Lassett−1

n
i=1 +

∑ φ
3i
∆Gfint−1

n
i=1 + ∑ φ

4i
∆CARt−1

n
i=1 + ∑ φ

5i
∆OERt−1

n
i=1 +∑ φ

6i
∆NORt−1

n
i=1 +

∑ φ
7i
∆IPIt−1

+n
i=1 + ∑ φ

8i
n
i=1 ∆IPIt−1

− +∑ φ
9i
∆INFt−1

+n
i=1 + ∑ φ

10i
∆INFt−1

−n
i=1 + et  (3) 

Variable 𝐼𝑃𝐼𝑡
+,  𝐼𝑁𝐹𝑡

+, 𝐼𝑃𝐼𝑡
−, and 𝐼𝑁𝐹𝑡

− are calculated as follows (Shin et al., 2014). 

𝐼𝑃𝐼𝑡
+ = ∑ ∆𝐼𝑃𝐼𝑡−1

+𝑚
𝑡=1 = ∑ max⁡(𝑚

𝑡=1 𝐼𝑃𝐼𝑡, 0) 𝐼𝑃𝐼𝑡
− = ∑ 𝐼𝑃𝐼𝑡−1

−𝑚
𝑡=1 = ∑ min⁡(𝑚

𝑡=1 𝐼𝑃𝐼𝑡, 0) (4)  

𝐼𝑁𝐹𝑡
+ = ∑ ∆𝐼𝑁𝐹𝑡−1

+𝑚
𝑡=1 = ∑ max⁡(𝑚

𝑡=1 𝐼𝑁𝐹𝑡 , 0) 𝐼𝑁𝐹𝑡
− = ∑ 𝐼𝑁𝐹𝑡−1

−𝑚
𝑡=1 = ∑ min⁡(𝑚

𝑡=1 𝐼𝑁𝐹𝑡 , 0) (5) 

All variables are defined above. Equation 3 can capture both the symmetric effect of bank characteristics 

and the asymmetric effect of macroeconomic variables on IRB's financing risk in the long-run condition. 
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On one hand, the long-run symmetric effects of bank characteristics on Islamic bank risk are calculated by 

𝛿1 =
−𝜃2

𝜃1
; ⁡𝛿2 =

−𝜃3

𝜃1
; ⁡𝛿3 =

−𝜃4

𝜃1
; ⁡𝛿4 =

−𝜃5

𝜃1
; ⁡𝛿5 =

−𝜃6

𝜃1
. On the other hand, the long-run asymmetric effects 

of the positive and negative macroeconomic variables are calculated by 𝛿6 =
−𝜃7

𝜃1
; ⁡𝛿7 =

−𝜃8

𝜃1
; ⁡𝛿8 =

−𝜃9

𝜃1
; ⁡𝛿9 =

−𝜃10

𝜃1
  respectively. 

Table 1. Variable Description and Hypothesis 

Variable Description Hypothesis 

Dependent Variable 
  

NPF Non-performing financing (%) which measures bad financing. 
   

Independent Variable: Islamic Bank Characteristics 
 

Lasset Total asset (in natural logarithm) which measures the size of Islamic rural 

banking. 

(+/-) 

Gfin Financing (IDR billion) which measures the ability of Islamic rural banks 

to financing . 

(+) 

CAR Equity over total assets (%) which measures capital adequacy. (+) 

OER The operating cost over operational income (%) which measures the cost 

inefficiency of bank. 

(+) 

NOR The ratio of non-operating and total revenue (%) which measures 

diversification of income. 

(-) 

   

Macroeconomic Variables 
  

𝐼𝑃𝐼𝑡
+ An increase in industrial production index which measures economic 

upturn. 

(-) 

𝐼𝑃𝐼𝑡
− A decrease in industrial production index which measures economic 

downturn. 

(+) 

𝐼𝑁𝐹𝑡
+ Inflation (%) which measures a rise in the aggregate level of consumer 

price. 

(+) 

𝐼𝑁𝐹𝑡
− Deflation (%) which measures a reduction in the aggregate level of 

consumer price. 

(-) 

We follow Shin et al. (2014) to estimate NARDL in Equation 3. The general-to-specific approach is 

employed by sequentially trimming insignificant lag to come to the final specification of Equation 3. The 

test of cointegration which examines the long-run relationship between variables in the equation is applied 

using two methods. The first method is the t-test (𝑡𝐵𝐷𝑀) following Banerjee et al. (1998). The null 

hypothesis of no cointegration is 𝜃1 = 0. The second approach is the bound testing approach from Pesaran, 

et al. (2001). The bound testing approach follows 𝐹𝑃𝑆𝑆 statistic test. The null hypotheses of no cointegration 

are  𝜃1 = 𝜃2 = 𝜃3 = 𝜃4 = 𝜃5 = 𝜃6 = 𝜃7 = 𝜃8 = 𝜃9 = 𝜃10 = 0. After the cointegration is found, then the 

next procedure is to check the asymmetric effect of macroeconomic variables on NPF. The null hypothesis 

of no long-run asymmetric effect of macroeconomic variables on NPF is 𝛿6 = 𝛿7; ⁡𝛿8 = 𝛿9. The 

asymmetric tests follow the Wald F-statistic test. If the asymmetric effect is the presence, then an increase 

(a decrease) in macroeconomic variables has a different magnitude on IRB risk in the long-run.   

The Monthly time series data covering from January 2009 to December 2018 are employed. The Islamic 

rural bank characteristics are the average of all Islamic rural banks. This study uses data starting in 2009 as 

the Indonesian government enacted the Islamic Banking Law No. 21 in 2008. The Islamic bank has grown 

and expanded rapidly both the numbers and assets since 2009. Data of Islamic bank characteristics 

including the asset, growth of financing, capital adequacy ratio, operational efficiency ratio, and the ratio 

of non-operating and total revenue are collected from the Indonesian Financial Services Authority. We 
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collect all macroeconomic variables consisting of the industrial production index and inflation from the 

Indonesian Central Bureau of Statistics. 

Results and Discussion 

The descriptive statistics for all variables are exhibited in Table 2. The NPF, on average, is 8.54% with a 

standard deviation of 1.58, indicating that financing risk is relatively stable. However, the impaired 

financing is higher than the maximum threshold of 5%. Islamic rural banks may encounter higher financing 

risk because they channel their funds for small and medium-size firms to which they may face higher 

business risk than large firms. Financing growth is in line with asset growth with an average growth rate of 

1.68%. CAR, on average, is 24.29% with a standard deviation of 4.16.which is above the minimum 

threshold of 12%. High CAR demonstrates that Islamic rural banks run prudentially due to high financing 

risk. Islamic rural banks, hence,  must supply extra capital buffer to refrain from any likely losses in worse 

economic conditions (Louhichi & Boujelbene, 2017). The operating efficiency level IRB is 82.52% which 

is obviously below the maximum threshold of 94%. Moreover, income diversification is definitely low with 

an average NOR of 12.23%. Because of approval from the Sharia Supervisory Board for any financing 

product, Islamic rural banks are not flexible in providing financing so that the limited financing products 

lead to low-income diversification, (Waemustafa & Sukri, 2016). On average, monthly domestic output 

growth and inflation were 0.42% and 0.39% respectively.  

Table 2. Descriptive Statistics for Variables 

Variables Mean Median Maximum Minimum Std. Dev. Skewness 

NPF (%) 8.5343 8.1755 11.7966 6.1500 1.5765 0.4760 

Gasset (%) 1.6816 1.7048 4.7228 -0.7357 1.0939 0.2285 

Gfin (%) 1.6818 1.6267 5.0637 -0.8703 1.2603 0.2018 

CAR (%) 24.2862 23.0525 43.8600 18.8127 4.1632 1.4987 

OER (%) 82.5217 83.7485 92.3500 64.6900 5.9185 -0.5956 

NOR (%) 12.2298 11.9830 17.9533 8.9299 2.4665 0.5325 

IPI (%) 0.4203 0.2900 3.4600 -0.5600 0.5518 2.2266 

INF (%) 0.3885 0.2700 3.2900 -0.4500 0.5134 2.1820 

Table 3. Unit Root Tests 

Variables 
Level First Difference 

ADF PP ADF PP 

NPF -2.5466 -3.2526* -2.7591 -13.9978*** 

Lasset -0.6910 -0.6813 -11.9537*** -11.9181*** 

Gfin -1.5377 -1.2727 -7.9138*** -7.6727*** 

CAR -4.1702*** -6.1027 -15.7226*** -31.9036*** 

OER -3.9883** -3.9137** -13.7782*** -14.6388*** 

NOR -2.9636 -2.7949 -13.4553*** -14.3381*** 

IPI -9.0698*** -9.0804*** -13.2906*** -54.9567*** 

INF -9.7937 -7.1355 -10.3858*** -21.5915*** 

Note: *, **, *** are stationer at α=10%, 5%, and 1% respectively.  
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Table 4. NARDL Estimation 

Variables 
Model 1 Model 2 

Variables 
Model 3 

Coeff. S.E. Coeff. S.E. Coeff. S.E. 

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 -12.488*** 4.363 -16.414*** 4.854 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 5.921 14.944 

𝑁𝑃𝐹𝑡−1 -0.338*** 0.065 -0.407*** 0.069 𝑁𝑃𝐹𝑡−1 -0.549*** 0.083 

𝐿𝑎𝑠𝑠𝑒𝑡𝑡−1 1.173*** 0.275 1.611*** 0.361 𝐿𝑎𝑠𝑠𝑒𝑡𝑡−1 0.063 0.998 

𝐺𝑓𝑖𝑛𝑡−1 -2.490 3.215 -0.375 3.356 𝐺𝑓𝑖𝑛𝑡−1 -2.261 3.330 

𝐶𝐴𝑅𝑡−1 0.062** 0.028 0.066** 0.026 𝐶𝐴𝑅𝑡−1 0.087** 0.041 

𝑂𝐸𝑅𝑡−1 -0.033* 0.017 -0.047*** 0.016 𝑂𝐸𝑅𝑡−1 -0.048*** 0.017 

𝑁𝑂𝑅𝑡−1 -0.109*** 0.034 -0.133*** 0.032 𝑁𝑂𝑅𝑡−1 -0.139*** 0.039 

𝐼𝑃𝐼𝑡−1 
  

-0.007 0.010 𝐼𝑃𝐼𝑡−1
+  -0.012 0.011 

𝐼𝑁𝐹𝑡−1 
  

-0.083 0.092 𝐼𝑃𝐼𝑡−1
−  -0.034** 0.014 

∆𝑁𝑃𝐹𝑡−1 -0.191** 0.080 -0.184*** 0.076 𝐼𝑁𝐹𝑡−1
+  0.155** 0.080 

∆𝑁𝑃𝐹𝑡−5 -0.147* 0.076 -0.212*** 0.076 𝐼𝑁𝐹𝑡−1
−  0.114 0.077 

∆𝐿𝑎𝑠𝑠𝑒𝑡𝑡 -10.226*** 3.771 -9.193** 3.506 ∆𝑁𝑃𝐹𝑡−5 -0.214*** 0.075 

∆𝐿𝑎𝑠𝑠𝑒𝑡𝑡−5 
  

-8.719** 3.718 ∆𝐿𝑎𝑠𝑠𝑒𝑡𝑡 -14.855*** 3.652 

∆𝐺𝑓𝑖𝑛𝑡−4 15.801*** 2.975 6.048** 2.796 ∆𝐿𝑎𝑠𝑠𝑒𝑡𝑡−5 -8.302** 3.801 

∆𝐺𝑓𝑖𝑛𝑡−5 7.259** 2.914 15.675*** 2.822 ∆𝐺𝑓𝑖𝑛𝑡−5 9.549*** 2.361 

∆𝐺𝑓𝑖𝑛𝑡−6 14.693*** 2.935 10.367*** 2.845 ∆𝐶𝐴𝑅𝑡−1 -0.066* 0.037 

∆𝐶𝐴𝑅𝑡 0.059** 0.023 0.055** 0.022 ∆𝐶𝐴𝑅𝑡−2 -0.119*** 0.033 

∆𝐶𝐴𝑅𝑡−2 -0.051*** 0.019 -0.080*** 0.019 ∆𝐶𝐴𝑅𝑡−3 -0.151*** 0.032 

∆𝐶𝐴𝑅𝑡−3 -0.064*** 0.020 -0.124*** 0.024 ∆𝐶𝐴𝑅𝑡−4 -0.087*** 0.029 

∆𝐶𝐴𝑅𝑡−4 
  

-0.062** 0.024 ∆𝐶𝐴𝑅𝑡−5 -0.068*** 0.020 

∆𝐶𝐴𝑅𝑡−5 
  

-0.045** 0.019 ∆𝑂𝐸𝑅𝑡−3 -0.034*** 0.013 

∆𝑂𝐸𝑅𝑡−3 
  

-0.035** 0.013 ∆𝑁𝑂𝑅𝑡 -0.161*** 0.039 

∆𝑁𝑂𝑅𝑡 -0.150*** 0.039 -0.174*** 0.036 ∆𝐼𝑃𝐼𝑡−5
+  -0.040*** 0.013 

∆𝐼𝑁𝐹𝑡 
  

-0.252*** 0.075 ∆𝐼𝑃𝐼𝑡
− -0.050*** 0.015 

∆𝐼𝑁𝐹𝑡−2 
  

-0.207*** 0.067 ∆𝐼𝑁𝐹𝑡
+ -0.323*** 0.111 

     
∆𝐼𝑁𝐹𝑡−2

−  -0.334*** 0.088 

R2 0.606 
 

0.695 
  

0.691 
 

J-B 7.056 (0.029) 0.629 (0.730) 
 

1.037 (0.596) 

LM1 0.338 (0.561) 0.012 (0.918) 
 

0.374 (0.541) 

LM2 3.589 (0.166) 0.643 (0.725) 
 

2.831 (0.243) 

ARCH1 0.003 (0.957) 0.074 (0.785) 
 

0.685 (0.408) 

ARCH2 1.057 (0.590) 0.125 (0.939) 
 

0.932 (0.628) 

CUSUM stable 
 

stable 
  

stable 
 

Asymmetric 
       

WLR for IPI 
     

7.983 (0.006) 

WLR for INF 
     

0.614 (0.435) 

Note: *, **, *** are statistically significant at α=10%, 5%, and 1% respectively; Parentheses indicate probability; J-B 

is the Jarque-Bera test for normality; LM is the Lagrange multiplier test for autocorrelation and ARCH is 

autoregressive conditional heteroskedasticity test for heteroskedasticity; WLR is the Wald test statistics for long-run 

asymmetric test. 
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Table 3 exhibits the unit root test using the Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) 

including constant and trend. NPF, CAR, OER, and IPI are stationary at the level data.  Lasset, Gfin, NOR 

and INF are not stationary at level data but those variables are stationary at the first difference. In 

conclusion, some variables are integrated on I(0), the other variables are integrated on I(1) and none of 

them are integrated on I(2). These results prove that NARDL is an appropriate model for estimating IRB's 

NPF in Indonesia.  

As a distributed lag model, the estimation of the NARDL model is very sensitive to the lag. We apply 

maximum lag up to 6. There are three models which consist of Model 1, 2, and 3. A basic model that does 

not include macroeconomic variables is represented by Model 1. Model 2 is a model that includes 

macroeconomic variables with symmetric effect. Model 3 is an augmented Model 1 which includes the 

asymmetric effect of macroeconomic variables. Table 4 presents the NARDL estimation for all models. 

The top panel of Table 4 shows NARDL estimation and the diagnostic tests of OLS assumptions are 

exhibited in the bottom panel of Table 4. The diagnostic statistic tests include normality of residuals using 

Jerque-Berra (JB) test, heteroskedasticity test up to order 2 employing autoregressive conditional 

heteroskedasticity (ARCH), and autocorrelation test up to order 2 using Lagrange multiplier (LM) test. All 

models pass diagnostic tests of normality, no autocorrelation, and homoskedasticity, except for Model 1 

which violates the test of normality. The findings prove that our NARDL model fits the OLS assumption 

so it leads to unbiased and efficient estimators. 

The next procedure is to perform a cointegration test to capture the long-run relationship between IRB's 

NPF and all independent variables. The cointegration test results are shown in Table 5. All computed t-

values and F- values are greater than the upper critical bound at α = 1%. The cointegration tests prove that 

the long-run relationship between the dependent variable and independent variables for all models exists. 

With these findings, we can estimate the long-run coefficient of all independent variables. 

Table 5. The Bound Test for Cointegration 
 

Test Statistics 
  

Critical Value 
    

t 
 

F 
 

 
t F 𝛼 Lower upper Lower upper 

Model 1  -5.220 5.583 1% -3.43 -4.99 3.15 4.43 

Model 2 -5.913 5.804 5% -2.86 -4.38 2.45 3.61 

Model 3 -6.625 7.288 10% -2.57 -4.04 2.12 3.23 

Note: The critical values of statistics are from Pesaran et al. (2001). 

 Table 6 shows the long-run coefficient of all models. Model 1 which only applies IRB bank 

characteristic variables, indicates that all independent variables except Gfin are statistically significant at α 

= 5% or lower level. Assets and CAR have a positive effect on NPF. Assets have a positive effect because 

high assets cause Islamic banks to have the ability to expand financing thereby increasing the probability 

of NPF. A high CAR causes Islamic banks to have adequate capital so that it can enlarge its business but 

increase the probability of non-performing financing at the same time. The Islamic bank efficiency (OER) 

has a negative effect on NPF and it is contrary to the hypothesis. NOR, which indicates income 

diversification, negatively affects NPF. The more diversification income has less probability of impaired 

financing. 

Model 2 is a model that includes macroeconomic variables that symmetrically affect NPF. The results 

of the study rejected the null hypothesis for all bank characteristic variables at α = 5% or lower level. Assets, 

financing growth, and CAR have a positive effect on NPF. An increase in these three variables increases 

the possibility of bad financing. Less efficiency and more income diversification negatively affect NPF. 

However, all macroeconomic variables do not influence the impaired financing of IRB. Model 2 may result 

in an inappropriate model because it considers the symmetric effect of the macroeconomic variables on 
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NPF. Shin et al. (2014) argue that an inappropriate model may come from the treatment of variables by 

assuming the symmetric effect instead of the asymmetric effect.  

Model 3 incorporates Islamic bank characteristic variables and asymmetric macroeconomic variables. 

The asset and growth of financing variables have no impact on NPF. CAR is positive and statistically 

significant at α = 5%. Higher CAR is higher NPF. The level of efficiency and diversification income are 

negative and statistically significant at α = 1%. Less efficiency and more diversified income mean less 

probability of bad financing. An increase in output is not statistically significant, while a decrease in output 

is statistically significant at α = 5%. We reject the null hypothesis of no inflation effect at α = 5% but we 

fail to reject the no deflation impact on NPF. It implies that the better the economic condition is the lower 

the impaired financing will be. 

Table 6. Long Run Coefficient Estimates of NPF  

Variables Model 1 Model 2 Variables Model 3 

𝐿𝑎𝑠𝑠𝑒𝑡𝑡 3.4671*** 3.9559*** 𝐿𝑎𝑠𝑠𝑒𝑡𝑡 0.1158 
 

(0.5768) (0.9148)  (1.8257) 

𝐺𝑓𝑖𝑛𝑡 -7.3574 0.9215** 𝐺𝑓𝑖𝑛𝑡 -4.1211 
 

(9.6799) (8.2277)  (5.9988) 

𝐶𝐴𝑅𝑡 0.1836** 0.1631*** 𝐶𝐴𝑅𝑡 0.1588** 
 

(0.0864) (0.0666)  (0.0739) 

𝑂𝐸𝑅𝑡 -0.0977** -0.1165*** 𝑂𝐸𝑅𝑡 -0.0874*** 
 

(0.0437) (0.0347)  (0.0311) 

𝑁𝑂𝑅𝑡 -0.3219*** -0.3255*** 𝑁𝑂𝑅𝑡 -0.2531*** 
 

(0.0706) (0.0588)  (0.0719) 

𝐼𝑃𝐼𝑡  
 

-0.0162 𝐼𝑃𝐼𝑡
+ -0.0221 

  
(0.0255)  (0.0203) 

   
𝐼𝑃𝐼𝑡

− -0.0615** 
   

 (0.0243) 

𝐼𝑁𝐹𝑡 
 

-0.2043 𝐼𝑁𝐹𝑡
+ 0.2830** 

  
(0.2211)  (0.1536) 

   
𝐼𝑁𝐹𝑡

− -0.2077 
   

 (0.1515) 

Note: *, **, *** are statistically significant at α=10%, 5%, and 1% respectively. The standard errors are shown in 

parentheses.  

Our findings show that Islamic bank-specific variables and macroeconomic variables affect the NPF of 

IRB. All the models show that CAR has a positive effect on NFP. These findings prove similar results of 

previous studies both in conventional banks (Ghosh, 2015) and in Islamic banks (Trad et al., 2017). Capital 

provides a buffer to absorb losses coming from risks. Islamic banks with high CAR have a high capability 

in financing so that it leads to a higher probability of bad financing. OER which represents the efficiency 

level negatively influences NPF for all the models. This finding is against some studies such as Louzis et 

al. (2012) for conventional banks and Rahim and Zakaria (2013) for Islamic banks. All the models clearly 

demonstrate that income diversification (NOR) reduces non-performing financing. Our findings support 

the existing studies both for Islamic banks (Abedifar et al., 2013; Kabir et al., 2015) as well as conventional 

banks (Louzis et al., 2012). Income diversification leads Islamic banks to have more information from 

different financing products so that it acquaints with financing products and reduces its impaired financing 

which supports the existing studies such as Widarjono et al. (2020). 
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A decrease in domestic output negatively affects NPF, but an increase in domestic output has no impact 

on NPF. These findings are in line with previous research findings with the symmetric effect such as  Kabir 

et al. (2015), Rahim and Zakaria (2013), Kabir and Worthington (2017), and Mirza et al. (2015). The 

existing empirical studies documented that the impact of the economic downturn is worse than the 

economic upturn (Tang & Bethencourt, 2017; Widarjono, 2020a). The worse economic condition 

persistently increases the financing risk of Islamic banks. Accordingly, the economic downturns 

obviously raise the NPF but economic upturns do not lower NPF. These results imply that the probability 

of IRB's bankruptcy is higher during economic downturns. In the asymmetric effect of inflation, inflation 

increases NPF while deflation has no impact on NPF, indicating that inflation worsens IRB's NPF more 

than deflation. Some empirical studies that use the symmetric effect of inflation on NPF also find a positive 

impact of inflation on bad financing (Kabir & Worthington, 2017). More interestingly, the impact of 

inflation is higher than economic downturns on impaired financing. Based on the two macroeconomic 

variables, IRB's bankruptcy due to NPF is very sensitive to the deteriorating macroeconomic conditions 

during economic downturn and inflation. 

Conclusion and Policy Implication 

This study investigates the impact of both Islamic bank-specific and macroeconomic variables on 

Indonesian Islamic rural bank's non-performing financing. There are three models applied to avoid biased 

results. This research emphasizes the aspects of macroeconomic variables on NPF. In addition to the 

symmetric effect of internal Islamic bank variables, this study includes the asymmetric effect of domestic 

output and inflation on NPF. Our findings indicate that assets, financing, CAR, and OER influence the NPF. 

All the models find that CAR affects positively and that level of efficiency and income diversification 

negatively affect NPF. Domestic output has an asymmetric effect on the NPF. The economic downturns 

increase the risk of bad financing, but economic upturns do not reduce impaired financing. Inflation 

increases bad financing and deflation has no impact on bad financing. Therefore, the Islamic rural bank as 

a financial intermediary for small and medium firms is vulnerable to collapse as macroeconomic conditions 

get worse. 

Indonesian Islamic rural banks encounter a high default due to high non-performing financing. Our 

findings suggest some policy implications for Islamic rural banks and the Indonesian Financial Service 

Authority as a policymaker to mitigate financial defaults because of high non-performing financing. First, 

high CAR links to high non-performing financing. Based on data, the CAR of IRBs is relatively high with 

an average of 25%. Therefore, the IRBs have to establish the optimal level of CAR that can maintain the 

financial stability of the IRBs because high CAR increases the risk of financing default. Second, IRBs have 

to provide more product diversification to reduce bad financing since the ratio of non-operating and total 

revenue is low (12.23%). Third, IRBs preserve more loan loss provisions during inflation and economic 

downturns to avoid bankruptcy due to high impaired financing.  

Our study examines the aggregate data of Islamic rural bank's non-performing financing. Yet, the 

aggregate non-performing financing does not show financing risk for each Islamic rural bank. Hence, for 

future study, it should employ panel regression to investigating non-performing financing of individual 

Islamic rural banks. 
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