~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make Your PUbllCCltlonS VZSlble. h for Economics ' '

Anwar, Cep Jandi; Suhendra, Indra; Didu, Saharuddin; Sayektiyani, Anggi;
Kholishoh, Lilis Nur

Article

The impact of monetary policy and credit risk on bank
credit behavior: An analysis of banks listed on the
Indonesian stock exchange

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Anwar, Cep Jandi; Suhendra, Indra; Didu, Saharuddin; Sayektiyani, Anggi;
Kholishoh, Lilis Nur (2023) : The impact of monetary policy and credit risk on bank credit behavior:
An analysis of banks listed on the Indonesian stock exchange, Cogent Economics & Finance, ISSN
2332-2039, Taylor & Francis, Abingdon, Vol. 11, Iss. 1, pp. 1-18,
https://doi.org/10.1080/23322039.2023.2220250

This Version is available at:
https://hdl.handle.net/10419/304104

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

-. https://creativecommons.org/licenses/by/4.0/
Mitglied der
WWW.ECOMSTOR.EU K@M 3
. J . Leibniz-Gemeinschaft


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2023.2220250%0A
https://hdl.handle.net/10419/304104
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

cxgent
economics

WELES  Cogent Economics & Finance

e S Rz ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/oaef20

©

Taylor & Francis

Taylor & Francis Group

The impact of monetary policy and credit risk on
bank credit behavior: An analysis of banks listed
on the Indonesian stock exchange

Cep Jandi Anwar, Indra Suhendra, Saharuddin Didu, Anggi Sayektiyani & Lilis
Nur Kholishoh

To cite this article: Cep Jandi Anwar, Indra Suhendra, Saharuddin Didu, Anggi Sayektiyani

& Lilis Nur Kholishoh (2023) The impact of monetary policy and credit risk on bank credit
behavior: An analysis of banks listed on the Indonesian stock exchange, Cogent Economics &
Finance, 11:1, 2220250, DOI: 10.1080/23322039.2023.2220250

To link to this article: https://doi.org/10.1080/23322039.2023.2220250

8 © 2023 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

@ Published online: 06 Jun 2023.

N
CJ/ Submit your article to this journal &

|||I| Article views: 3355

A
& View related articles &'

@ View Crossmark data (&

@ Citing articles: 2 View citing articles &'

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=oaef20


https://www.tandfonline.com/journals/oaef20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2023.2220250
https://doi.org/10.1080/23322039.2023.2220250
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2023.2220250?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2023.2220250?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2023.2220250&domain=pdf&date_stamp=06%20Jun%202023
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2023.2220250&domain=pdf&date_stamp=06%20Jun%202023
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2023.2220250?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2023.2220250?src=pdf
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20

Anwar et al., Cogent Economics & Finance (2023), 11: 2220250 ‘;K';' Cogent

https://doi.org/10.1080/23322039.2023.2220250

CrossMark

Received: 19 January 2023
Accepted: 28 May 2023

*Corresponding author: Cep Jandi
Anwar, Department of Economics
and Development Studies, Faculty of
Economics and Business, University
of Sultan Ageng Tirtayasa, Tirtayasa,
Indonesia;

E-mail: cepjandianwar@untirta.ac.id

Reviewing editor:

Mohammed M Elgammal, Finance
and Economics, Qatar University,
Serang, Qatar

Additional information is available at
the end of the article

cogent--0a

economics
& finance

GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

The impact of monetary policy and credit risk on
bank credit behavior: An analysis of banks listed
on the Indonesian stock exchange

Cep Jandi Anwar'*, Indra Suhendra’, Saharuddin Didu’, Anggi Sayektiyani® and
Lilis Nur Kholishoh!

Abstract: The study investigates macroeconomic and bank-specific determinants
of credit for commercial banks from 2010Q1-2022.Q4 in Indonesia. The banking
credit is divided into an investment, working capital, and consumption credits. The
study aims to address a gap in the literature since most prior studies are concen-
trated on developed markets. A system generalized method of moment (GMM)
estimator is employed to investigate the impact of central bank rates and credit risk
on credit. Dynamic-GMM estimations find that the central bank rate has a negative
impact on the three types of credits. Meanwhile, non-performing loans positively
impact investment and working capital credits but negatively affect consumption
credit. The interaction between central bank rate and non-performing loans nega-
tively impacts investment and working capital credits but positively affects con-
sumption credit. This study provides managers and policymakers with timely
information regarding bank credit drivers, encouraging management to take
necessary measures, and policymakers may consider the importance of macroe-
conomic conditions while creating a bank lending policy. Similarly, it informs
potential investors on how to evaluate the data when choosing a better investment
option.

Subjects: Macroeconomics; Econometrics; Banking

Keywords: Central bank rate; non-performing loans; investment credit; working capital
credit; consumption credit; panel GMM

Jel Classification: E20; E44; E58

1. Introduction

Credit markets play a significant role in conveying the effects of monetary policy on the banking
sector and the real economy. Monetary policy aims to maintain exchange and interest rate
stability to achieve price stability, the balance of payments, and economic growth (Anwar &
Suhendra, 2020; Dell’ariccia et al., 2018). According to Bernanke (2020), in achieving the monetary
policy objectives, there are several policy strategies, one of which is targeting carried out by
determining bank credit. The central bank can manage the money supply through bank credit by
setting the policy interest rate. This increased the interest rate, which greatly affected the dis-
tribution of credit (Arteta et al., 2018). Meanwhile, economists and policymakers argue that

© 2023 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
@ ® This is an Open Access article distributed under the terms of the Creative Commons Attribution
BY License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribu-
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which this article has been published allow the posting of the Accepted Manuscript in
a repository by the author(s) or with their consent.
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monetary policy works through interest rates (Bernanke, 2020). A tight monetary policy increases
credit interest rates (Ranaldo et al,, 2021) and reduces bank credit.

The credit channel illustrates that Central Bank policy changes affect the credit issued by
commercial banks and influence the real economy (Anwar, 2022). According to Ivashina et al.
(2022), there are bank lending and company balance sheet credit channels. Theoretically, bank
lending channels operate when the central bank takes tight monetary policy, reducing credit
growth. In contrast, when the central bank loosens the monetary policy, bank loan growth can
be increased (Naiborhu, 2020; Suhendra & Anwar, 2021). According to Jiménez et al. (2020) and
Albrizio et al. (2020), bank credit channels are a mechanism that the central bank takes expansive
monetary policy by lowering the interest rate. A decrease in central bank interest decreases loan
rates and increases lending (Anwar, 2021; Naiborhu, 2020). According to the use of credit, bank
credit is divided into investment, working capital, and consumption credits.

Until the global financial crisis of 2007-2008, the credit quality of lending portfolios in Indonesia
was reasonably constant throughout the last decade. Average bank asset quality has dropped
dramatically because of the worldwide economic downturn. However, the banks’ loan performance
decline was unequal. The global financial crisis in 2007 is an example of a period that the banking
system ignored the interaction between credit growth and risk (Allen & Gu, 2018; Chen et al., 2022;
Kim et al., 2020). The expansion of subprime mortgage lending during this crisis, spurred by low-
interest rates, growing property markets, and credit securitization, has resulted in enormous credit
losses and significant implications for the global economy. This highlights the importance of the
relationship between credit risk and bank loan growth (Saleh & Abu Afifa, 2020; Abdelaziz et al.,
2022). Before the financial crisis, banks were more eager to extend loans, and since the crisis, they
have curtailed loans in a credit crunch.

According to Hassan et al. (2019) and Saleh and Abu Afifa (2020), credit risk is the primary
source of financial instability in the banking industry. The global financial crisis is the most recent
illustration of inadequate credit risk management’s catastrophic economic implications. It is
a significant cause of financial instability in the banking industry, according to Allen and Gu
(2018), Kim et al. (2020), and Chen et al. (2022). Furthermore, it has an effective management
system, and a bank should effectively assess, monitor, and regulate credit risk. Appropriate credit
risk measures provide a foundation for developing prudent supervision and control mechanisms.
Several previous studies, such as Fahlenbrach et al. (2018), Dang (2019), Miyajima (2020), and
Jiménez (2020), showed that bigger loan losses result from quicker loan growth. Banks are more
willing to repay debtors with poor credit records during a healthy business cycle with little
collateral. Therefore, there is evidence that risk is linked to loan losses. A rise in non-performing
loans (NPL) is predicted to reduce bank credit lines, leading to a negative link between NPL and
loan growth rates.

The motivation of this study is an anomaly concerning the credit channel theory in the Indonesia
case. It shows that the interest rates of the central bank are directly related to the supply of loans,
and this is an anomaly between the real conditions and the existing theory. Furthermore, the
previous study used total bank loans, which include consumer and real estate. The findings may be
relevant to policymakers for two reasons, first, assessing overall asset quality and credit risk in the
financial sector is a critical component of macroprudential monitoring. A solid knowledge of its
causes allows the identification of important financial sector risks. Second, to provide standard
scenarios for all financial institutions participating in such an exercise, regular stress tests of loan
quality are increasingly based on macroeconomic assumptions. Loan quality stress testing was
also an essential component of previously completed tests to rebuild trust in financial institutions.

In Indonesia, the credit situation appears to indicate monetary policy instrument imbalances,
necessitating first determining the influence of these instruments and establishing the ideal

monetary policy for the Central Bank of Indonesia to strive for when adopting its monetary policy
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stance. As a result, the purpose of this study is to investigate the Central Bank of Indonesia’s
current monetary policy mix to see if it has an effect on the three forms of bank credit in
Indonesia. There has been no prior research on the impact of monetary policy rates on three
forms of bank loan in Indonesia.

As the researcher has highlighted and bridged the gaps existent in previous study, such as the
absence of empirical evidence of the consequences of monetary policy on three forms of bank loan
in Indonesiq, this research is expected to make many additions to the body of literature. Very no
empirical references or evidence were available to explain the association between monetary
policy instruments and poor bank lending performance.

Monetary policy has different effects on bank loans in developed and developing nations. The
monetary policy credit channel is extremely distinct and restrictive for developing nations such as
Indonesia. This is mostly due to undeveloped financial systems, financial frictions, and structural
rigidities in the system. The presence of sophisticated financial infrastructure in developed econo-
mies improves the efficacy of monetary policy transmission mechanisms to bank lending.
Institutional restrictions impede financial intermediation and public policy efficacy in developing
nations (Balogun, 2009; Modugu & Dempere, 2022). In addition to concentrated financial systems,
a poor legal framework impedes monetary policy transmission (Mishra et al., 2012; Dang, 2019).

While more empirical attention has been paid to the relationship between monetary policies and
bank credit in nation level data, the connection between monetary policy and bank credit at
a country level data is still sparse. There is a notable shortage of empirical evidence in
Indonesia. This study seeks to fill this gap by empirically investigating the monetary policy-bank
lending nexus using evidence from Indonesia, where the impact of monetary policies on credit
intermediation is critical to effective policy management, given the country’s desire to diversify its
economic base and support growth through a private enterprise-led growth initiative. As a result,
the study is useful in terms of providing empirical data that might influence strategies to improve
monetary policy efficacy for growth.

2. Literature review

Models that relate monetary policy, credit risk, and bank credit are not new. Theoretical studies
and monetary policy models that include the financial sector discover a relationship between
central bank policy and lending. The traditional literature on the connections dates back to
Bernanke, Gertler, and Gilchrist’s (1998) models. Anwar (2022) proposed a framework that related
the value changes of a credit portfolio to a dynamic global macro-econometric model and con-
cluded that the relationship between monetary policy and credit risk is the primary driver of bank
lending.

Theoretically, bank credit channel is a monetary policy transmission mechanism which illus-
trates that changes in Central Bank policies can affect the amount of credit issued by banks, which
affect the real economy (Bernanke & Gertler, 1995). Bernanke & Gertler 1995 claims that the
basically, theory of credit channels is divided into two, namely through bank lending channels and
company balance sheet channels. Theoretically, bank lending channels can operate when the
monetary authority is tightening, which will reduce loan growth. An easing monetary policy
increases the growth of bank loans (Dlamini & Mashau, 2023). Bank lending channels are based
on the assumption that banks play a special role in solving asymmetric information problems.
Because of the special role of banks, certain borrowers will not have access to credit markets
unless they borrow from banks. As long as there is no perfect substitution of retail bank deposits
with other sources of funds, the bank’s lending channels of monetary transmission operate as
follows. Expansionary monetary policy, which increases bank reserves and bank deposits, increases
the amount of bank loans available. Since many borrowers depend on bank loans to finance their
activities, an increase in these loans will cause investment and consumption spending to increase.
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The empirical research on the interplay between monetary policy and credit risk is extensive and
varied. The negative link between monetary policy and bank credit is a consistent result. However,
the asset quality measures examined the differences in these articles. Most research relating credit
risk to bank loans has used NPLs to measure asset quality. Ivanovi¢ (2016) studied the determi-
nants of credit growth in 11 banks in Montenegro from 2004 to 2014 using the Fixed Effect Model.
It was shown that a higher central bank rate (CB Rate) reduces credit demand and decreases credit
growth. Banks’ deposits and capital strength are directly related to credit growth. Meanwhile, the
NPL and the credit growth are inversely proportional to one another. Al-Shammari and El-Sakka
(2018) investigated the determinants of credit growth in the private sector in organization for
economic cooperation and development (OECD) countries, using Panel vector auto regressive
(VAR) estimation for 24 countries and quarterly data from 2011 to 2013. The results showed
that the central bank policy rate has a negative impact on bank credit. Other variables contributing
to loans are exchange rates, consumer price index, deposit rates, non-resident liabilities, gross
domestic bruto (GDP), and money supply.

The determinants of bank lending in Vietnam were analyzed using the fixed effect model and
panel GMM estimation for the 37 commercial banks from 2006 to 2015. The central bank rate, size,
expenditure costs, and inflation negatively affected credit. Meanwhile, capital adequacy ratio (CAR)
and GDP have a significant positive effect on credit banks. Maiti et al. (2020) investigated the
impact of central bank interest rates on credit demand in Ghana after a period of financial
liberalization, using the autoregressive distribution lag (ARDL) estimation from 1984 to 2017.
They showed that central bank interest rates did not significantly affect credit, both in the short
and long term. Therefore, the amount of funds borrowed does not depend on interest rates as long
as the market is competitive and the cost of borrowing reflects the current state of the economy.

Naiborhu (2020) evaluated the path of bank lending from monetary policy using a panel data
estimation for quarterly datasets from 2005 to 2016 for 117 conventional commercial banks. The
capital buffer and liquidity ratio have an important role in the impact of changes in monetary
policy on credit growth in the large bank category. Meanwhile, the macroprudential policy has
a positive influence on credit growth. It is different from the reference interest rate, exchange rate,
GDP, bank asset ratios, and NPL, which negatively influence credit growth. Oyebowale (2020)
empirically proved the determinants of bank loans in Nigeria using ARDL estimation from 1961
to 2016. The results show that central bank interest rates, loan to deposit (LDR), and money
increment negatively and positively affect credit growth in the short and long term.

Shokr (2020) reviewed the monetary policy on bank loans in Egypt, using GMM estimation for 34
commercial banks from 1996 to 2014. The results of this study are that the monetary policy
reference rate negatively affects bank loans in Egypt. Meanwhile, net bank income, interest rates,
total assets, and bank size significantly affect bank loans. Miyajima (2020) investigated the
determinants of credit growth in Saudi Arabia using ten banks during the period 2000 to 2015
by using the fixed effect and panel GMM estimations. Capital ratios, deposit growth, oil price
growth, GDP, and excess liquidity significantly positively affect credit growth in Saudi Arabia. In
contrast, central bank interest rates, NPL, and the FED interest rate have a significant negative
effect.

Sabri (2021) studied how monetary policy influenced the promotion of bank credit for economic
development by creating jobs and overcoming unemployment. The ARDL estimation was used for
the period 2003 to 2019. The results show that central bank interest and inflation rates have
a negative impact on credit. However, the money supply and the exchange rate have no effect on
total credit in Iraq. Nguyen and Dang (2021) used the general least squares (GLS) method for 27
commercial banks in Vietnam from 2008 to 2018. They found that central bank interest rates, size,
capital, NPL, inflation, and foreign direct investment (FDI) significantly negatively affect credit
growth, while liquidity, NPL, and return on asset (ROA) have a positive effect.
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Modugu and Dempere (2022) examined monetary policy and bank lending channels in emerging
markets using GMM estimation for 80 banks in the Sub-Saharan Africa area from 2010 to 2019.
They found that money supply, CAR, and GDP positively affect bank loans. Meanwhile, central bank
interest rates and NPL have a significant negative effect. Suhendra and Anwar (2021) examined
the effect of the central bank policy rate on credit growth for quarterly data for the period 1976 Q1
to 2019 Q4 using a smooth transition regression approach. They proved the non-linear relationship
between the central bank rate and credit growth. According to the findings, the Central Bank policy
rate threshold level is 2.1036. A fall in the Central Bank rate reduces the credit gap above or below
the threshold level. The exchange rate significantly influences the credit gap, with positive and
negative directions for the high and low regimes. However, in the high regime, the impacts of
economic growth, inflation, and money per GDP on the credit gap are negative but positive in the
low regime.

This adds to the existing research on the empirical determinants of loan behavior by utilizing
commercial banks’ data samples. Utilizing cross-firm variance in bank credit patterns is likely to
give more robust results than an investigation of individual banks because time series for credit are
often short, comprising at most 10 years of yearly data. At the same time, while studies based on
national-level data are highly informative in a macro-level setting, they are only accessible to
a few economies. Therefore, it is impossible to study the influence of monetary policy on individual
commercial bank disparities in structural features on bank loans.

3. Data dan methodology

3.1. Data

The dependent variable is bank credit, divided into investment, working capital, and consumption.
Investment credit is a facility provided to finance the need for capital goods in rehabilitation,
modernization, expansion, the establishment of new projects, and special needs related to firm
investment. Working capital credit is short-term and can increase production in its operations.
Meanwhile, consumption credit includes mortgage and motor vehicle loans.

The independent variables are the central bank policy rate as a proxy from Bank Indonesia, and
NPL is the ratio of unpaid credit. Control variables can be added from macro and bank-level data,
including inflation, exchange rate, CAR, and LDR. Furthermore, 41 commercial banks are listed on
the Indonesia stock exchange from 2010Q1 to 2022Q4. The definition of variables and the
descriptive statistic are presented in Tables 1 and 2.

The investment credit, working capital credit, consumption credit, and exchange rate are in term
of logarithm. While, the central bank rate, NPL, inflation, CAR, and LDR are in term of percentage.

Figure 1 shows the trend of central bank policy rate from 2010 to 2022. It is showed clearly that
the trend of central bank policy rate was fluctuation. From 2010 to 2012, the trend decreased since
Bank Indonesia applied loosening monetary policy. However, from 2015 to 2015, Bank Indonesia
set a tight monetary policy by increasing the policy rate and reached the highest at 2014. In 2017,
the policy rate experienced the lowest, but then increased again in 2018. The COVID-19 pandemic
pushed the central bank to reduces the policy rate to around 4%. However, the policy rate
experienced an increased in the end 2022.

Figure 2 shows the trend of three bank credits, investment, working capital, and consumption
credits from the period 2010 to 2022. It can be seen that the trend of investment credit, showed
very volatile trend, which increased in the period from 2010 to 2014 but decreased significantly in
2016. In the following period the investment credit continued to show fluctuating until the final
period, the highest peak of investment credit was in the period 2018 to 2020. Furthermore, working
capital credit experienced an increase from 2010 to 2020, in which there has not been a significant
decline. However, from 2020 to 2022, there is a drastic reduction in working capital credit. The
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Table 1. Variable Definitions

Variable Name Abbreviation Measurement Sources Period
Investment Credit | INV Credit A credit facility is Indonesia Banking 2010 Q1-2022 Q4
provided to finance | Report (Financial
related to firm Services Authority)
investment.
Working Capital WC Credit Credit for increasing | Indonesia Banking 2010 Q1-2022 Q4
Credit production in firm Report (Financial
operations Services Authority)
Consumption Credit | Coms Credit Credit used for Indonesia Banking 2010 Q1-2022 Q4
consumption or Report (Financial
personal use Services Authority)
Central Bank Rate CB Rate Central bank Bank Indonesia 2010 Q1-2022 Q4
interest rate Report
Non-Performing NPL The ratio of unpaid | Indonesia Banking 2010 Q1-2022 Q4
Loan credit to total credit | Report (Financial
Services Authority)
Inflation INF The change in the | The World Bank 2010 Q1-2022 Q4
current consumer (World
price index Development
Indicator)
Exchange Rate ER Bilateral exchange | The World Bank 2010 Q1-2022 Q4
rate of Indonesia (World
Rupiah to US Dollar | Development
Indicator)
Capital Adequacy CAR A ratio of bank Indonesia Banking 2010 Q1-2022 Q4
Ratio capital and risk- Report (Financial
weighted assets Services Authority)
Loan to Deposit LDR The ratio of banks’ | Indonesia Banking 2010 Q1-2022 Q4
Ratio total loans to total | Report (Financial
deposits Services Authority)

Table 2. Descriptive Statistic

Variable Mean Std Dev. Min. Max.

Investment Credit 28.3451 2.5336 19.6503 33.1619
Working Capital 29.5662 1.8813 20.6245 33.4430
Credit

Consumption Credit 28.2664 2.7933 19.8194 33.8077
CB Rate 5.8863 1.2955 3.7500 7.7500
NPL 1.7008 1.4052 0.0300 9.9200
Inflation 4.4818 2.2150 1.6800 8.3800
Exchange Rate 9.4049 0.1730 9.1045 9.5743
CAR 23.1622 26.6700 8.0200 48.3800
LDR 88.9171 46.4774 39.3300 630.83

trend in the consumption credit showed a decline in the initial period but showed an increase from
2012 to 2020. There was a decrease in the consumption credit in 2021, but it increased at the end
of the 2022.

3.2. Econometrics methodology

Macro and micro-level data are considered when estimating the effect of monetary policy and
credit risk on bank credit. Panel regression is applied with data for 2010.Q1-2022.Q4 to test the
effect of monetary policy and credit risk on bank credit. Furthermore, inflation, the exchange rate,
capital adequacy ratio, and credit-to-deposit ratio are control variables affecting bank credit as
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Figure 1. Trend of central bank

policy rate.

Figure 2. Trends of bank
credits.
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a determinant of financial stability. Models 1 and 2 show the effect of monetary policy and credit
risk on bank credit. Meanwhile, model 3 estimates the individual effects of monetary policy and
credit risk on bank credit. The interaction between monetary policy and credit risk is included in
Model 4.

Maiti et al. (2020), Naiborhu (2020), Shokr (2020) showed that CAR and LDR are the determining
factors in lending banks. According to Oyebowale (2020) and Sabri (2021), inflation is another
factor that can affect credit distribution from a macro perspective. Finally, Naiborhu (2020) stated

that the exchange rate influences lending.

For investment credit, since period t investment credit is also influenced by t-1, the rate becomes
dynamic:

INV Creys — ao + a1 INV Crey_1 + a1CB Ratey + arInf + asERi + asCAR; + asLDRy: + i (1)
INV Crej; = ag + a1INV Crej;_1 + a;NPL;; + azIﬂf,‘t + a3ER;t + a4 CAR;t + asLDR;; + €t (2)

INV Cre;t =ap + a1INV Cre,-t_l + a1CB R(Jte,'t + (XZNPL,'t + a3Inf,-t + (XAER,‘t + a5CAR,‘t
+asL DRy + e (3)
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INV Cre;t =ag + a1INV Creit,l + a1CB Ratej; + a; NPL; + a3CB Ratejs « NPL;; + (I4Inf,'t + asER;
+ agCAR;t + a7LDRj; + & (4)

Where INV credit is an investment credit, CB is the central bank policy rate as a proxy of monetary
policy. NPL is a non-performing loan as a proxy of credit risk. Inf, ER, CAR, and LDR are inflation,
exchange rate, capital adequacy ratio, and loan-to-deposit ratio. i is bank cross section. t is period
(quarterly). The same process is applied for working capital and consumption credits.

An endogeneity test was performed to check the consistency of the panel ordinary least square
(POLS) models’ findings. Individual regressor endogeneity is detected using the Durbin-Wu-Hausman
test. In theory, the explanatory variable should be uncorrelated with the error term, and this test
examines when the residuals are associated with the explanatory variable. To detect endogeneity in
the ordinary least square (OLS) regression, a Durbin-Wu-Hausman test is performed.

Estimation using the POLS method can produce an inconsistent and well-correlated estimator.
Therefore, the transformation through this difference can use an instrumental variable approach as
an instrument. The First different GMM (FD-GMM) estimator can be constrained by limited sample bias
(Blundell & Bond, 1998). The existence of restricted sample bias can be detected by comparing the FD-
GMM results with alternative estimators of the autoregressive parameters. In AR(1), pooled least
squares can give an estimate with an upward bias in the presence of individual-specific effects.
Meanwhile, the fixed effect provides predictions with a downward bias, and consistent estimators
can be expected between pooled least square or fixed effect. The FD-GMM estimator will be biased
downward, which can be caused by a weak instrument when close to or below the fixed effect.

Endogeneity problems can produce biased and inconsistent estimators when there is a lag in the
dependent variable. Arellano and Bond (1991) opined that additional instruments could be
obtained in the dynamic panel data model when using the orthogonality condition, which exists
between the lag value y;, and disturbance vj;. Blundell and Bond (1998) stated the importance of
utilizing initial conditions in producing an efficient estimator from a dynamic panel data model
when T is small. Meanwhile, SYS-GMM can overcome the problem of weak instruments in the FD-
GMM estimator. Blundell and Bond (1998) attributed the bias and poor precision of the estimator to
a weak instrument characterized by its concentration of parameters. The additional light statio-
narity restrictions on the initial condition process allow the estimator to be extended using the
difference lag as the instrument for the equations. The GMM model has criteria for the best model,
namely the sargan and the Arellano-bond tests.

4. Results

4.1. Unit root test

Table 3 represents the result of the panel unit root test at level. The result illustrated that the null
hypothesis is rejected for all variables at the 5% level of significance. Rejecting the null hypothesis
means that those variables are I (0).

4.2. Basic OLS estimation

Simple POLS and fixed effect estimations are utilized, but it is assumed that the findings may be
biased due to endogeneity. For instance, NPLs may increase in banks during periods of stagnant
economic activity and low credit demand, leading to a negative correlation that may be insignif-
icant. Additionally, bank credit may increase NPL when market discipline is undermined during
a financial crisis, allowing banks to be supervised less and decreasing lending standards. Omitted
variable bias is another potential cause of endogeneity, as all factors of bank loans cannot be
controlled. To address endogeneity issues, independent variables in OLS and fixed effects esti-
mates are lagged by one period.
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Table 3. Panel Unit Root Tests

< cogent -~ economics & finance

Series LLC IPS

Investment Credit —-14.5131*** —-6.4046**
Working Capital Credit -15.5614"** —-3.6972"**
Consumption Credit —6.6804*** —-2.6853***
CB Rate -15.8568*** -2.2057**
NPL —-10.8447** —4.5272%*
Inflation —-8.4900*** -8.2182***
Exchange Rate -2.9326"** —-4.6670***
CAR -7.0919*** —4.3425%*
LDR =7.6225%** -3.0915***

Note: The symbols * is p < 10%, ** is p < 5%, and *** is p < 1%.

Table 4 presents the results of the POLS Estimation, showing that a lag of 1 in investment credit has
a positive significance on investment credit. The CB Rate and NPL have no significant negative effect on
investment, working capital, and consumption credits. Furthermore, the CAR variable negatively
affects the three types of credit, while inflation has no significant impact. The exchange rate positively
affects investment and working capital credits, while the consumption credit is positive but insignif-
icant. For investment credit, working capital, and consumption credits, LDR has no significant positive
effect, no significant negative effect, and a significant negative effect, respectively.

4.3. Fixed effect estimation

The Fixed Effect Estimation results are presented in Table 5, where lag 1 of investment, working
capital, and consumption credits has a positive significance on the variables. The CB Rate and NPL
partially and negatively affect the three variables. However, the CB rate and NPL significantly and
positively affect investment, working capital, and consumption credits. The Exchange Rate and LDR
significantly and positively affect the three variables. Meanwhile, CAR negatively affects invest-
ment, working capital, and consumption credits. The Inflation variable has no positive effect on the
investment, working capital credits, and consumption credits.

4.4. Endogeneity test

Under the presumptions of exogeneity, this study conducted an endogeneity test, as presented in
Table 5 The Durbin Wu- Hausman test was performed on models 1 through 4, where the results
showed the probability for each group is 0.000, and the null hypothesis was rejected. Therefore, it
was concluded that the panel data have an endogeneity problem.

4.5. GMM estimation

4.5.1. First different GMM

Tables 6 and 7 present the results of the FD-GMM estimation. These results indicate that the CB rate
negatively affects investment, working capital, and consumption credits. The NPL has a significant
positive effect on investment and working capital credits but a negative effect on consumption.
However, the interaction effect between CB Rate and NPL significantly positively affects investment
and consumption. Inflation has a significant positive effect on investment and working capital credits
but a significant negative effect on consumption credit. Furthermore, the exchange rate and CAR
positively and negatively affect the three types of credits. The last variable, LDR, has a significant
positive effect on working capital credit but a negative effect on investment and consumption credits.

4.5.2. System GMM

Table 8 shows the results of the Panel System GMM Estimation. CB Rate negatively affects
investment, working capital, and consumption credits. NPL has a significant positive effect on
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Table 5. Endogeneity Test for Investment Credit

Variable Model 1 Model 2 Model 3 Model &
Investment Credit

Durbin-Wu- 5.92** 437+ 6.06** 4.46%*
HausmanTest (0.0150) (0.0365) (0.139) (0.0348)
No of Cross-Section 41 41 41 v 41
No of Observation 389 389 389 389
Working Capital Credit

Durbin-Wu- 4.55** 7.89%** 4.61%* 4.59**
HausmanTest (0.0329) (0.0050) (0.0318) (0.0321)
No of Cross-Section 41 41 41 41
No of Observation 417 417 417 417
Consumption Credit

Durbin-Wu- 14.46%* 21.15%+* 16.90*** 17.03%**
HausmanTest (0.0001) (0.0000) (0.0000) (0.0000)
No of Cross-Section 41 41 41 41
No of Observation 414 414 414 414

Note: Symbols * is Prob. < 10%, ** is Prob. < 5%, and *** is Prob. < 1%. Probabilities are in parentheses.

investment and working capital credits but a negative effect on working capital credit. A significant
positive effect was reported for the interaction between CB Rate and NPL on investment and
consumption credits. Furthermore, inflation and LDR have a significant positive effect on the three
types of credits. The exchange rate has a significant negative effect on investment credit but
a positive effect on working capital and consumption. CAR has a significant positive effect on
investment and consumption credits but a negative effect on working capital.

5. Discussion

The CB Rate as a reference for commercial banks in distributing credit has a negative and
significant effect on the three types of credit. The results are supported by Suhendra and Anwar
(2021), Naiborhu (2020), Shork (2020), Oyebowale (2020), Al-Shammari and El-Sakka (2018), Vo
(2018), and Ivanovic (2016), where the central bank’s interest rate is directly proportional to the
loan growth. The results from Naiborhu (2020) stated that the CB Rate negatively affects bank
credit due to tightening monetary policy limiting banking activities. This indicates that the influ-
ence of monetary policy transmission on lending channels functions well in responding to changes.

The monetary policy affects commercial banks’ ability to channel credit (Iddrisu & Alagidede,
2020). The adoption of expansive monetary policies, such as lowering the CB Rate, prompts
commercial banks to adjust their balance sheets by reducing lending rates and increasing credit.

The biggest effect of the CB Rate on three types of credit is for investment loans compared to
working capital and consumption. Investment credit is used for expanding business or building
new projects, where the usage period is longer. High investment also causes increased employ-
ment absorption. The magnitude of the impact on investment credits shows Indonesia has large
prospects. This is reflected in many new investments because investors are still optimistic about
the economy in the medium and long term. Furthermore, banks obtain low-risk and high returns in
extending credit in the investment sector.

NPL has a negative effect on consumption and investment credits. This result is under the credit
theory of money (Innes, 2004) and is also supported by a study by Ivanovic (2016) and Naiborhu
(2020), meaning that an increase in NPL decreases distribution credit. NPL is the ratio of the quality
of bank lending, describing the bank’s credit risk. The higher the ratio, the less credit will be
disbursed, and the lower the ratio, the better the loan disbursement (Alessi & Detken, 2018). The
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rationing theory developed by (Jafee & Modigliani, 1969) argued that credit risk can occur in the
banking sector. Therefore, it is crucial to maintain quality by preventing the occurrence of bad
credit at the bank to mitigate risk. Banks’ pursuit of greater profits through raising lending rates
poses a risk to non-performing loans (NPL) as it may become difficult for borrowers to repay the
principal loan and the increased interest. The NPL is inversely related to the bank’s profits and can
reduce the amount of credit extended.

However, the impact of NPL on working capital credit is positive. This finding is inconsistent with the
theory, where NPL during the study does not exceed the maximum limit set by Bank Indonesia, namely
5%. The results are similar to those of Nguyen and Dang (2021) and Modugu and Dempere (2022), who
showed that NPL positively affects bank lending. The positive effect on working capital credit might be
caused by the relatively low NPL of commercial banks below 2%.

The above results found a contrasting effect of CB Rate and NPL on investment and working capital
credits, which supported its substitution. This outcome implies that a higher CB Rate with a lower NPL
can reduce investment and working capital credits. This result was in line with Samba and Mbassi
(2016) and Karim et al. (2021), where the effect of CB Rate and NPL on bank credit was a substitute.

The interaction coefficient between CB Rate and NPL reported in Model (4) indicated that the
interaction term was statistically significant and adversely influenced investment and working
capital credits. The negative coefficient estimates implied that CB Rate and NPL are substitutes for
lowering investment and working capital credits. Therefore, when CB Rate is high, lowering NPL has
a bigger impact on investment and working capital credits. This finding was in line with the result
to support the substitution effect of CB Rate and NPL on bank credit.

It is critical to evaluate whether the negative impact of central bank rates seen is the result of a shift
in supply or demand of credit. In this study, we follow Modugu and Dempere (2022), Dlamini and
Mashau (2023), and Naqvi and Pungaliya (2023) to see if the impact of monetary policy on three types
of bank credit varies by bank. Table 7 shows the heterogeneous impact on various banks of interacting
with monetary policy on three types of bank credit characteristics using system GMM estimation. The
results show that the interaction term between the central bank policy rate and credit risk is positively
significant for consumption credit, but it is negatively significant for investment and working capital
credit. This implies that the negative impact of central bank rates on bank lending via credit risk is less
pronounced in investment and working capital credits. This result suggests that when monetary policy
is tight, investment and working capital credits are involved in high-risk credit activities, resulting in
less bank lending. A tight monetary policy with a high credit risk, on the other hand, leads to more bank
lending for consumption credit.

However, previous research on the influence of credit risk in central bank policy rates on bank
loans yielded inconsistent results. According to Samba and Mbassi (2016) and Karim et al. (2021),
credit risk supports the negative influence of central bank policy rates on bank loans. While Nguyen
and Dang (2021) and Modugu and Dempere (2022) find the reverse, they hypothesise that the
presence of credit risk enhances the favourable effect of central bank policy rates on bank loans.

The results found a similar effect of CB Rate and NPL on consumption credit, which supported its
complementary. This outcome implies that a higher CB Rate and NPL would increase consumption
credit. The coefficients on the interaction terms are positive and statistically significant, and the
magnitudes of the coefficients are sufficiently large to suggest that most or all of the adverse
effect of a change in CB rate is offset.

Inflation positively affects investment, working capital, and consumption credits. This means that
an increase in inflation directly affects bank credits. The results are supported by prior research such
as Ivanovic (2016), De Leon (2020), and Molyneux et al. (2020). The positive effect of inflation on
bank credit is that the amount of money influences the variable in the economy. The exchange rate
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positively affects the disbursement of consumption and investment credits, meaning that any
increase or weakening of the exchange rate can increase the distribution. However, this finding is
in line with Wei and Han (2021) and Suhendra and Anwar (2021) regarding the positive effect of the
exchange rate on bank credit. CAR positively affects investment, working capital, and consumption
credits. This means that an increase in CAR increases bank credit. This finding is in line with the result
of Saleh and Abu Afifa 2020 and De Marco et al. (2021) for the positive effect of CAR on bank credit.
Finally, the LDR positively affects investment, working capital, and consumption credits. This means
that every increase in LDR directly affects bank lending, which is in line with the prior study of Bodq,
M., & Zimkova, E. (2021) and Karamoy and Tulung (2020).

6. Conclusion

The study assesses the impact of central bank policy rates and credit risk on investment, working
capital, and consumption credits. It fills the research gap by attempting to answer the effects of
the central bank policy rate, credit risk, and the interaction between variables on bank credit
behavior in Indonesia. Furthermore, four models were created and a panel data estimation was
performed to achieve the objective. A POLS estimation was run for the four models and found that
the CB Rate has no significant negative effect on investment, working capital, and consumption. It
was determined that NPL negatively and significantly impacts the three variables, while CB Rate
and NPL had no significant negative effect. Subsequently, a Durbin Wu-Hausman test was per-
formed to verify the endogeneity problem of the models. A solution for this issue was proposed,
which is performing an instrumental variable estimation.

Using dynamic-GMM estimations, CB Rate has a negative impact on the three types of bank
credits. Meanwhile, NPL has a positive impact on investment and working capital but a negative on
consumption. The interaction between CB Rate and NPL negatively impacts investment and work-
ing capital credits but positively impacts consumption.

Based on the conclusion, the following recommendations are suggested. This study helps manage-
ment take corrective actions, and policymakers may consider the significance of macroeconomic
conditions while formulating policies regarding bank credit. Second, there is evidence that an expan-
sionary monetary policy characterised by a decrease in the central bank policy rate encourages three
forms of bank lending. Monetary authorities in Indonesia can thus rely on the monetary transmission
mechanisms of changes in central bank policy rates to impact bank credit and real sector economic
activity. Third, the data indicate that a high credit risk inhibits banks from lending for consumer credit
rather than investment or working capital credit. As a result, banks in Indonesia should check credit risk
by only lending to low-risk clients.

Fourth, empirical evidence suggests that inflation and the currency rate are important stimuli for
bank lending. In order to produce more stable real business activity, Indonesian policymakers
should regulate inflation and the currency rate. Fifth, the empirical findings indicate that a high
capital adequacy ratio and loan to deposit ratio are major determinants of bank lending in
Indonesia. As a result, effective policy regulation and supervision of banks to achieve the minimum
capital adequacy ratio and loan to deposit ratio are critical to ensuring banks’ safety and viability
to carry out efficient financial intermediation.
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