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How Did Depositors React to Bank Risks During
the Covid-19 Outbreak in Indonesia?

ABSTRACT

The Covid-19 outbreak provides a unique set-
ting to examine the association between de-
posits and bank risk, including loan risk, as
both deposits and loan risk increased signifi-
cantly during the outbreak. Employing dynam-
ic regression models in datasets from the In-
donesian banking industry before and during
the Covid-19 outbreak, this study provides new
evidence that depositor discipline is stronger
during the outbreak, as depositors are more
sensitive to loan risk. The findings are different
from prior studies in that depositor discipline
tends to diminish during the crisis period. Fur-
thermore, this study confirms the effectiveness
of the deposit insurance system implementa-
tion, as uninsured depositors exercise stron-
ger discipline. Last but not least, this study
documents that depositor discipline is weaker
in government banks as those banks are per-
ceived as having implicit guarantees from the
government.
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1. INTRODUCTION

The Covid-19 outbreak severed the real economy, increased borrowers’
default, weakened loan growth, and increased loan risk (e.g., Berger &
Demirglc-Kunt, 2021; Colak & Oztekin, 2021; Park & Shin, 2021; Beck & Keil, 2022).
On the other side, studies show that during the Covid-19 outbreak, bank
deposits rose as households increased their savings and firms preserved their
liquidity (Dursun-de Neef & Schandlbauer, 2022; Cooperman, Duffie, Luck,
Wang, & Yang, 2023). Nevertheless, amid the increase in loan risk and deposits
during the Covid-19 outbreak, studies that focus on the association between
bank risk and deposits during the outbreak are still scant. Hence, to fill this
research gap, this study examines depositors’ reactions to bank risks, including
loan risk, before and during the Covid-19 outbreak.

This study is vital for the banking industry for two main reasons. First, even
though the banking industry at the macroeconomic level has not faced
significant liquidity issues during the Covid-19 outbreak, banks with higher risks
may suffer because of the flight to quality during the uncertainty period as their
creditors rebalance their portfolios. Another factor that can affect depositors’
reactions is the bank's specific characteristics, because depositors perceive
some banks as more stable than others, regardless of their risks. For example,
some banks are identified as too big to fail because their failure would severely
damage the whole economy.

The market discipline literature shows that stakeholders, including
depositors, exercise discipline toward banks with excessive risk-taking. Among
others, three factors that can affect depositor discipline are the crisis period, the
insurance deposit system, and bank ownership. First, prior studies showed that
depositor discipline existed in the stressed period (e.g., Bennett, Hwa, & Kwast,
2015), however, several studies find that the discipline was weaker during the
period (e.g., Martinez Peria & Schmukler, 2001; Cubillas, Fonseca, & Gonzalez,
2012; Berger & Rima Turk-Ariss, 2015). Next, in the existence of the deposit
insurance system, depositors have lower incentives to monitor bank risk-taking,
as their deposits are covered by the system (e.g., Hadad, Agusman, Monroe,
Gasbarro, & Zumwalt, 2011; Karas, Pyle, & Schoors, 2013). Hence, depositor
discipline is expected to be stronger for uninsured depositors. Another
determinant factor is government ownership, which weakens the discipline, as
banks owned by the government are perceived to receive implicit guarantees
from the government (Distinguin, Kouassi, & Tarazi, 2013). Therefore, for further
examination, this study investigates whether insured and uninsured depositors
exercised discipline differently in government and non-government banks
during the Covid-19 period.
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This study uses the banking industry in Indonesia as a setting. Prior studies
showed that depositor discipline prevails in Indonesia, amid the robust banking
industry with limited deposit insurance' (e.g., Hadad, Agusman, Monroe,
Gasbarro, & Zumwalt, 2011; Trinugroho, Pamungkas, Ariefianto, & Tarazi, 2020;
Saheruddin & Soedarmono, 2022). Depositors in this study are depositors for
time deposits, as time deposits are the main source of funding for most of the
banks. Different from current account or saving depositors, who put their
money in the banks for transaction reasons, time deposit depositors place their
money for investment reasons, which gives them more incentives to monitor
bank risk-taking and hence are considered more sensitive to flight to quality.
The Indonesian banking industry also has relatively large shares of government
banks, which makes it appropriate to test the impact of government ownership
on market discipline.

Employing a unique dataset of insured and uninsured depositors at the
bank level in the period before and during the Covid-19 outbreak, this study
finds that the Covid-19 outbreak influenced depositor discipline, and the
strength of the discipline is influenced by the type of depositors and the banks'
ownership. The findings indicate that depositor discipline was weaker before
the Covid-19 period. However, insured depositors are more sensitive to higher
loan risk before the outbreak, inconsistent with the assumption that uninsured
depositors have higher incentives to monitor bank risk-taking (e.g., Karas, Pyle,
& Schoors, 2013)2 Next, different from the diminishing of depositor discipline
studies during the global financial crisis, this study shows that depositors are
more sensitive to loan risks during the Covid-19 outbreak (e.g., Cubillas, Fonseca,
& Gonzalez, 2012; Berger & Rima Turk-Ariss, 2015). In line with prior market
discipline studies in uncertainty periods, this study provides evidence that
depositor discipline is stronger for uninsured depositors and in non-
government banks (e.g., Hadad, Agusman, Monroe, Gasbarro, & Zumwalt, 2017;
Distinguin, Kouassi, & Tarazi, 2013; Saheruddin & Soedarmono, 2022).

This study contributes to the study of market discipline in several ways.
First, this study confirms current studies that the Covid-19 outbreak increases
bank loan risks (e.g., Berger & Demirglc-Kunt, 2021; Colak & Oztekin, 2021; Park
& Shin, 2021), as depositors become more sensitive to loan risk during the
outbreak. Next, the findings of this study provide new evidence that during the

' The Indonesia Deposit Insurance Corporation has covered deposits up to IDR 2 billion per
depositor per bank since 2008. IDR2 billion equals USD135.000 in 2021.

2 Martinez Peria and Schmukler (2001) discussed that the credibility of the insurance deposit
system and the cost related to bank failure influence the discipline exercised by insured
depositors.
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Covid-19 period depositor discipline increased, inconsistent with several studies
of market discipline during the global financial crisis (e.g., Cubillas, Fonseca, &
Gonzalez, 2012; Berger & Rima Turk-Ariss, 2015). Last but not least, this study
shows that during the Covid-19 period depositor discipline was stronger for
uninsured depositors (e.g., Karas, Pyle, & Schoors, 2013) and in non-government
banks (e.g., Distinguin, Kouassi, & Tarazi, 2013).

The remainder of this study is as follows: Sections 2 and 3 discuss literature
review and methodology, respectively. Followed by section 4, the analysis, and
section 5, the conclusion.

2. Literature Review
Bank loans and deposits during the Covid-19 outbreak

The unprecedented Covid-19 outbreak limited mobility, which caused a
great shock to the economy as demand for goods and services tumbled.
Current studies show that the banking industry is impacted by the outbreak
mainly through the lending channel. Colak and Oztekin (2021) shows that the
Covid-19 infection rates decrease bank lending at the country level, while Beck
and Keil (2022) provides evidence that loans in the geographically lockdown
areas have higher non-performing loans and provisions. Cao and Chou (2022)
documents that the bank regulatory capital ratio before the outbreak
influenced bank lending performance during the outbreak. At the international
level, Park and Shin (2021) shows that creditors’ flight to quality was influenced
by the higher loan risk captured by the non-performing loans.

Studies on the bank liability side during the Covid-19 period are more
limited. As firms withdrew their loan line and put it in their deposit accounts
(Cooperman, Duffie, Luck, Wang, & Yang, 2023) and households increased their
savings as they cut spending (Dursun-de Neef & Schandlbauer, 2022), bank
deposits rose during the Covid-19 period. Consistent with the lending channels,
the Covid-19 infection rates also affected the deposit side through the deposit
and interbank interests (Levine, Lin, Tai, & Xie, 2021; Gao, Li, & Wen, 2023).

In Indonesia, Siregar, Gunawan, and Saputro (2021) discussed that the
outbreak can deteriorate the loan quality since the real sector’'s performance
decreases. In line, Susamto, Octavio, Risfandy, and Wardani (2023) shows that
the Covid-19 outbreak decreased community banks’ loans, and the impact was
bigger for non-government banks. Focussing on the loan relaxation policy,
Pamungkas, Arifin, Trinugroho, Lau, and Sergi (2023), who used bank data
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between June 2019 and December 2020, found that the policy affected bank
stability but did not affect non-performing loans.

Market Discipline

Prior studies have documented mixed evidence of depositor discipline
during the crisis periods. Examining depositor discipline in three countries
during banking crisis periods, Martinez Peria and Schmukler (2001) shows that
depositor discipline is weaker in one country but stronger in other countries,
confirming the importance of the specific country factor in the depositor
discipline. An international study by Cubillas, Fonseca, and Gonzalez (2012)
documents that the decrease in depositor discipline during the global financial
crisis was influenced by the adoption of market discipline practices by the bank
authority before the crisis. Employing observations of banks in the United States
and Europe, Berger and Turk-Ariss (2015) provides evidence that, in general,
depositor discipline decreased during the global financial crisis, however, the
discipline exists, particularly in small banks.

Next, amid the effectiveness of the insurance deposit system (e.g., Hadad,
Agusman, Monroe, Gasbarro, & Zumwalt, 2011; Karas, Pyle, & Schoors, 2013), prior
studies showed that both insured and uninsured depositors exercise discipline
(e.g., Martinez Peria & Schmukler, 2001; Bennett, Hwa, & Kwast, 2015), however,
the discipline is stronger for uninsured depositors (e.g., Martinez Peria &
Schmukler, 2001). In addition to the crisis and the deposit insurance system,
bank-specific characteristics, including government ownership, can influence
creditor discipline (Distinguin, Kouassi, & Tarazi, 2013; Lapteacru, 2018).
Focussing on bank non-deposits, Lapteacru (2018) documented that during the
crisis and non-crisis periods, market discipline is ineffective for government
banks.

Depositor discipline exists in the Indonesian banking industry. Hadad,
Agusman, Monroe, Gasbarro, and Zumwalt (2011) shows that depositors demand
higher interest from banks with higher loan, liquidity, and solvability risks.
However, the implementation of the deposit-limited guarantee influences
depositor discipline. Prior studies also showed that depositor discipline in
Indonesian banks is also influenced by the type of depositor and bank (e.g.,
Trinugroho, Pamungkas, Ariefianto, & Tarazi, 2020; Saheruddin & Soedarmono,
2022).
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3. Methodology
3.1. Data

The bank indicators in this study are from the Indonesia Financial Services
Authority (OJK), while the macroeconomic indicator is from the Indonesia
Statistics Bureau. Covering the periods between 2018 and 2021, the quarterly
bank data consists of 95 commercial banks in Indonesia3. The period before the
Covid-19 outbreak is from the first quarter of 2018 to the first quarter of 2020,
while the period during the outbreak is between the second quarter of 2020 and
the fourth quarter of 2021. Insured deposits are time deposits up to IDR2 billion,
while uninsured deposits are time deposits bigger than IDR2 billion. For further
analysis, this study classifies government banks as banks that are owned by
state and provincial governments. Table 1 presents all the variable descriptions.

Table 1. List of Variables

No. Variable Description
1 grtimedep Time deposit year-on-year growth
2 grtdin Insured time deposit year-on-year growth
3 grtdun Uninsured time deposit year-on-year growth
4 rnpl Non-performing loan to total loans ratio
5 rcashbank Cash and bank to total assets ratio
6 reqta Equity to total assets ratio
7 lta Total loan to total assets ratio
8 size Natural logarithm of total assets
9 gdp Gross domestic product year-on-year growth

3.2. Empirical Model

Following Hadad, Agusman, Monroe, Gasbarro, and Zumwalt (2011), and
Saheruddin and Soedarmono (2022), the main model in this study employs
dynamic panel data in Equation 1, with the system Generalized Method of
Moment (GMM) estimator from Arellano and Bover (1995), and Blundell and
Bond (1998). For analysis purposes, Equation 1 is run separately for the sample
before and during the Covid-19 outbreak, insured and uninsured deposits, and
government and non-government banks.

3 The final observations do not include Islamic banks and banks without complete reports
during the observation period because of mergers or any other reasons.
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grtimedepy, ,
= a; + pigrtimedepy, 1 + Bornpl,  + Bzrcas¥banky, , + Bareqtay (1)

+ Bslta, g + Besize, 4 + B7gdpg + € 4

In Equation 1, grtimedep », 4 is the total time deposit year-on-year growth of
bank b in quarter q. grtimedep s, 41 is the lagged variable of grtimedep. To
examine the impact of the deposit insurance system on the depositor discipline,
the dependent variables are also grtdin and grtdun, for insured and uninsured
deposits, respectively. The independent variable, rnpl is the non-performing
loan ratio to indicate loan risk. Next, rcashbank and reqta are the variables to
indicate liquidity and solvability risks, respectively. The next variables, /ta is to
control bank loans, and size is to control total assets. The macroeconomic
control variable is gdp to capture gross domestic product growth. Table 2
provides the expected signs and prior literature that used the variables.

Table 2. Expected Sign and Prior Literature

No. Indicator Expected Supported Prior Literature
Sign
1 grtimedep . Hasan, Jackowicz, Kowalewski, and Kozlowski (2013).
Bennett, Hwa, and Kwast (2015). Saheruddin and
Soedarmono (2022).

2 grtdin . Martinez Peria and Schmukler (2001). Bennett, Hwa,
& Kwast, 2015

3 grtdun . Martinez Peria and Schmukler (2001). Bennett, Hwa,
& Kwast, 2015

4 rnpl - Martinez Peria and Schmukler (2001). Berger and
Turk-Ariss (2015). Saheruddin and Soedarmono
(2022).

5 rcashbank + Hadad, Agusman, Monroe, Gasbarro, and Zumwalt
(2011). Cubillas, Fonseca, and Gonzalez (2012).

6 reqta + Hasan, Jackowicz, Kowalewski, and Kozlowski (2013).
Saheruddin and Soedarmono (2022).

7 Ita + Saheruddin and Soedarmono (2022).

8 size + Hadad, Agusman, Monroe, Gasbarro, and Zumwalt

(2011). Cubillas, Fonseca, and Gonzalez (2012).
Saheruddin and Soedarmono (2022).

9 gdp + Hadad, Agusman, Monroe, Gasbarro, and Zumwalt
(2011). Cubillas, Fonseca, and Gonzalez (2012).

4. Analysis

4.1. Descriptive Statistics

Table 3 shows that time deposit growth increased in the Covid-19 outbreak
(grtimedep), which is from the rise of uninsured time deposits (grtdun), as
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depositors placed their funds in safer assets. The loan risk as captured by the
non-performing loan (rnpl) increased during the outbreak, while the liquidity
and solvability risks tended to decrease as the cash and bank to total assets ratio
(rcashbank) and equity to total assets ratio (reqta) increased. In line with the
economic growth slowdown (gdp), bank loans (/ta) decreased during the
outbreak. Table 4 reveals that, in general, there are weak correlations among
the variables. Relatively strong and positive correlations exist between total,
insured, and uninsured time deposits, which are run separately in Equation 1.

Table 3. Descriptive Statistics

(1) (2) (3) (4)

Full sample Before Covid-19 Difference
Covid-19 (2)-(3)
mean mean mean b p

grtimedep 0.12 0.10 013 -0.03 0.0708
grtdin 0.07 0.09 0.05 0.04 0.0024
grtdun 0.16 0.12 0.20 -0.07 0.0020
rnpl 0.03 0.03 0.03 -0.00 0.0166
rcashbank 0.17 0.17 0.18 -0.00 0.5816
reqta 0.19 0.18 0.20 -0.02 0.0025
Ita 0.61 0.64 0.58 0.07 0.0000
size 16.97 16.90 17.07 -0.16 0.0313
gdp 0.03 0.05 0.01 0.04 0.0000
N 1520 855 665 1520

Table 4. Correlation Matrix

grtimedep grtdin  grtdun rnpl rcashbank reqta Ita size gdp
grtimedep 1.00
grtdin 0.50™ 1.00
grtdun 0.89™ 0.30™ 1.00
rnpl -017™ -0.16™ -0.15™ 1.00
rcashbank 0.22™ 013™ 0.18™ -0.03 1.00
regta 0.08" -0.04 0.13™ -0.10™ 0.22™ 1.00
Ita 0.07" 0.13™ 0.04 -0.05° -0.34™ -0.16™ 1.00
size -0.09™ -0.01 -0.13™ -0.13™ -0.19™ -0.24™ 0.07” 1.00
gdp 0.07" -0.02 0.06" -0.06" 0.08" -0.01 0.07" -0.03 1.00

"p<0.05," p<0.01," p<0.00
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4.2. Result Discussion

This study investigates insured and uninsured depositor discipline before
and during the Covid-19 outbreak. Table 5 provides the results of Equation 1 with
total, insured, and uninsured time deposit growth for all samples, government,
and non-government banks before the Covid-19 outbreak.

Table 5 shows that in all samples, only insured depositors are sensitive to
loan risk (rnpl), as they decrease their deposits in banks with higher non-
performing loans, while uninsured depositors are sensitive to liquidity
(rcashbank) and solvency (reqta) risks. The results also show that time deposits
increased in banks with higher loans (/ta) and smaller assets (size). In
government banks, only uninsured depositors are sensitive to liquidity
(rcashbank) and solvability (reqta) risks, while insured depositors are not
sensitive to any of the bank risks. In non-government banks, insured depositors
are sensitive to loan (rnpl) and liquidity (rcashbank) risks, while uninsured
depositors have a positive association with liquidity (rcashbank) and solvability
(reqgta) risks.

The results indicate that depositors exercised discipline in the period
before the Covid-19 outbreak, and the discipline was stronger for uninsured
depositors and in non-government banks. The findings support prior studies
that the depositor discipline existed in the Indonesia banking industry before
the Covid-19 outbreak (e.g., Hadad, Agusman, Monroe, Gasbarro, & Zumwalt,
2011; Trinugroho, Pamungkas, Ariefianto, & Tarazi, 2020). The stronger discipline
exercised by uninsured depositors confirms the effectiveness of the insurance
deposit system in Indonesia (Hadad, et al 2011). In line with Saheruddin and
Soedarmono (2022), who find that depositors are sensitive to loan risk, this study
shows that the negative association is from insured depositors in non-
government banks, which can be influenced by the higher loan risk in the non-
government banks than in government banks. Furthermore, the weak
depositor discipline in government banks is in line with Distinguin, Kouassi, and
Tarazi (2013) and Lapteacru (2018) findings in European countries.
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Table 5 provides the results of Equation 1 with total, insured, and
uninsured depositors for all samples, government, and non-government
banks during the Covid-19 outbreak. The results for all samples show that
during the Covid-19 outbreak, total, insured, and uninsured depositors
became more concerned with loan and liquidity risks as depositors
decreased their exposure to banks with higher non-performing loans (rnpl)
and lower cash and bank to total assets (rcashbank).

In government banks, insured depositors are not associated with any
of the risk indicators, while uninsured depositors decreased their exposure
in banks with higher loan risk (rnpl). Different from depositors in
government banks, depositors in non-government banks are more
sensitive to bank risks during the outbreak, as insured and uninsured
depositors decreased their exposure in non-government banks with
higher loan (rnpl) and liquidity (rcashbank) risks.

First, the results indicate that depositor discipline existed during the
Covid-19 outbreak and the discipline is stronger for uninsured and non-
government banks. Next, comparing before and during the Covid-19
outbreak, the results for the loan and liquidity risks show that depositor
discipline was stronger during the Covid-19 outbreak. The findings are
inconsistent with prior studies that the depositor discipline is weaker in the
global financial crisis (e.g. Cubillas, Fonseca, & Gonzalez, 2012; Berger &
Rima Turk-Ariss, 2015). The different findings may be caused by the nature
of the crises (Berger & Demirgug¢-Kunt, 2021). While in the global financial
crisis, liquidity and market risks were two of the main issues, in the Covid-
19 outbreak, the banking industry mainly focussed on managing loan risk.

Next, the results show the discipline disparity between insured and
uninsured depositors decreased during the Covid-19 outbreak as
uninsured depositors are less concerned with liquidity and solvability risks
in government banks. On the other side, the was an increased discipline
disparity between government and non-government banks during the
outbreak. The findings suggest that depositors perceive that government
banks are supported by the government (Distinguin, Kouassi, & Tarazi,
2013), particularly in the stressed period. For example, during the Covid-19
outbreak in Indonesia, the government placed funds in several
government banks to maintain their liquidity and boost their loans.
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4.3. Robustness

Following Saheruddin and Soedarmono (2022), this study provides
robustness tests on the samples without state-owned banks or banks
owned by the central government, as they are considered big banks and
have implicit guarantees from the government. Prior studies showed that
market discipline in big banks is weaker than in smaller banks (e.g.,
Beyhaghi, D'Souza, & Roberts, 2014; Berger & Turk-Ariss, 2015), as depositors
perceive that the government tends to protect big banks because of the
too-big-to-fail effect. The additional test results in Tables 7 and 8 (Appendix
A) are consistent with the main results, that depositor discipline exists, and
the discipline is stronger for uninsured depositors and in non-government
banks. In addition, this study also runs equation 1 for the samples that
excluded big banks, which are categorized as banks in BUKU IV and IlI4,
and the results are in line with the main results. The results of the test are
not presented in this study and are available upon request to the author.

5. Conclusion

This study examines the depositor discipline in Indonesia before and
during the Covid-19 outbreak. Amid the stable economic growth and
banking industry, which is covered by a limited deposit guarantee,
Indonesia’s economy and banking industry were also impacted by the
outbreak. The share of government banks which is relatively large in
Indonesia, provides a proper setting to investigate insured and uninsured
depositor discipline in government and non-government banks.

Employing dynamic panel data with a two-step systemm GMM
estimator, this study compares depositor discipline before and during the
Covid-19 outbreak. The findings reveal that the discipline is stronger during
the outbreak, for uninsured depositors and in non-government banks.
First, this study supports prior studies that showed depositor discipline
exists in the Indonesian banking industry (e.g., Hadad, Ausman, Monroe,
Gasbarro, & Zumwalt, 2011; Trinugroho, Pamungkas, Ariefianto, & Tarazi,
2020). Next, this study’s findings that depositor discipline is stronger
during the outbreak are different from prior findings that showed the

4 BUKU is a bank classification in Indonesia based on capital. BUKU 4 is a classification for
a bank with capital > IDR30 trillion. BUKU 3 is a classification for a bank with capital <
IDR30 trillion and > IDRS5 trillion Rupiah. BUKU 2 is a classification for a bank with capital
< IDRS5 trillion and > IDR1 trillion. BUKU 1 is a classification for a bank with capital < IDR1
trillion. IDR30 trillion equals USD2 billion in 2021.
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diminishing of depositor discipline in the global financial crisis (e.g.,
Cubillas, Fonseca, & Gonzalez, 2012; Berger & Rima Turk-Ariss, 2015).
Furthermore, this study confirms Hadad, Agusman, Monroe, Gasbarro, and
Zumwalt (2011) regarding the effectiveness of the deposit insurance
system implementation, as uninsured depositors exercise stronger
discipline. Last but not least, this study supports the prior study’s findings
that depositor discipline is stronger in non-government banks since
government banks are perceived as having implicit guarantees from the
government (Distinguin, Kouassi, & Tarazi, 2013).

For the industry, this study confirms the implementation of market
discipline as one of the pillars of the Basel framework for banking
supervision, which has been adopted by the banking authority in
Indonesia. Next, since this study shows that depositors are more sensitive
to loan risk during the Covid-19 outbreak, this study supports the authority
policy in the loan relaxation policy to maintain banks’ loan risk at a lower
level during the outbreak.
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