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Abstract

This study uses Brazil as a laboratory to evaluate the effect of increasing the deposit insurance
coverage limit, on bank stability and financial development. It uses a unique dataset that
accounts for the multidimensional nature of financial development by capturing accessibility,
depth and efficiency in financial markets and institutions. The empirical analysis utilises the
synthetic control method to address the ambiguity concerns of choosing a comparison unit. In
addition to estimating the effect of the policy interventions, the method creates an algorithm
to identify a weighted combination of countries that have similar characteristics to Brazil. The
countries are used as control units to set up a simulation that is reflective of the hypothetical
absence of the policy intervention. The results suggest that increasing the coverage limit
induces a trade-off between bank stability and financial development. More specifically, a
generous deposit insurance supports financial development at the cost of bank stability, during
the non-crisis period. However, when there is an economic crisis, the stabilising effect of

deposit insurance dominates the moral hazard effect.
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1 Introduction

In the last two decades, most economies have adopted explicit deposit insurance schemes' in line with the
International Monetary Fund (IMF) guidelines to safeguard depositors’ funds against bank failures.” This
aligns with the views of some theorists who argue that a deposit insurance scheme is essential as it protects
stability in the banking sector by guaranteeing deposits, particularly during a banking crisis.® According
to Laeven and Valencia (2018), the output loss from a banking crisis in economies without explicit deposit
insurance is estimated at 14 percent of the economies’ GDP. The recovery from these losses can be slow,
and, in some cases, banks may almost never recover from such a crisis, thus, negatively affecting financial

development.

Furthermore, Reinhart and Rogoff (2014) found that, on average, an economy that does not have explicit
deposit insurance takes eight years to recover from a banking crisis. However, opponents of this scheme
claim that the stabilising effects of deposit insurance are minimal. They argue that it subsidises poorly
managed banks and leads to moral hazard* (Chiaramonte et al., 2020). These different viewpoints rekindled
the debate about the macroeconomic effects of increasing the deposit insurance coverage limit. The interest
in the subject was particularly heightened after the 2007-2009 financial crisis as most economies expanded

the coverage limit of their safety nets to restore depositor confidence.

Consequently, a large body of literature investigating the effects of a generous deposit insurance’ on

bank stability emerged. The consensus in the academic literature is that an increase in the deposit insurance
coverage limit may result in excessive risk-taking by banks, which increases moral hazard and decreases
bank stability (e.g., see Anginer et al., 2014; Cull et al., 2005; Hasan et al., 2022; Ohlson et al., 2021).
However, in the financial development space of the literature, there are diverging views on the effects
of a generous deposit insurance scheme. For instance, Cull et al. (2002, 2005) suggest that when the
financial regulatory environment is weak and the banking sector is unstable, increasing the deposit insurance
coverage limit may increase the frictions associated with financial intermediation and impede financial
development. On the contrary, Admati et al. (2013) contend that a generous deposit insurance enhances
depositor confidence and induces efficient allocation of funds in the banking sector as well as promotes

financial development.

The diverging views about the effect of increasing the coverage limit of deposit insurance suggest the
possibility of a trade-off between financial development and bank stability. That is, a generous deposit
insurance may improve financial development at the cost of bank stability. While previous studies have
examined the effect of a once-off increase in the deposit insurance coverage limit (e.g., see Anginer et al.,
2014; Hasan et al., 2022), there is an important gap in the literature on the net effect of successive increases
in the deposit insurance coverage limit. This is particularly important because the policy interventions may

have varying effects at different phases of the economy. Thus, the objective of this study is to examine the

'Explicit deposit insurance refers to a rules-based system which specifies the amount of reimbursement that depositors can
expect in case of a bank failure (Blair et al., 2006).

2For example, during the failure of Silicon Valley Bank in 2023, the Federal Deposit Insurance Corporation compensated
depositors an amount of up to $250 000; [External link].

3 A banking crisis is when more than one bank in an economy fails or simultaneously becomes insolvent. This is usually
because the banks are all hit by the same external shock, or a failure in one of the banks spreads to other banks (Ghosh, 2016).

“Moral hazard typically occurs when the insured financial institutions take on risky business strategies that have high returns,
with the view that depositors will not be worse-off in the event of a bank failure because they will be compensated by the deposit
insurance (MacDonald, 1996).

SIn the context of this study, generous deposit insurance refers to a financial safety net whose coverage limit is increased, which
then provides high coverage for depositors in the event of a bank failure (Cull et al., 2005).


https://www.fdic.gov/news/press-releases/2023/pr23016.html

net impact of successive increases in the deposit insurance coverage limit. It is in sync with the economic

theory, which suggests that the effect of deposit insurance varies with its design features.

The study extends the empirical evidence on deposit insurance in two ways. First, it makes a
methodological contribution to the deposit insurance literature by utilising the synthetic control method.
In this study, the method is used as an attempt to address the sample selection bias that is primarily
inherent in the empirical methods used to analyse the effects of deposit insurance. For instance, one
of the commonly applied methods to evaluate the deposit insurance policy is the difference-in-difference
method. However, such methods do not follow a data-driven procedure in selecting the control units. In
most cases, the selection of the control units is at the discretion of the researcher, which can increase bias in
the results. The synthetic control method therefore minimises the potential bias by applying an algorithm
procedure to identify a weighted combination of the control units (Kreif et al., 2016). Second, it attempts
to confirm the results related to financial development using a new and unique dataset by Svirydzenka
(2016). The dataset is an improvement to the existing measures which mostly focus on the depth aspect
of financial development. It supplements the Global Financial Development Database by Cihak et al.
(2012), to provide a broad measure of financial development which captures access, depth and efficiency in
financial institutions and financial markets. This is beneficial for the analysis of this study because emerging

knowledge suggests that financial development is multidimensional in nature.

The results support the existence of a trade-off between financial development and bank stability in
Brazil after an increase in the deposit insurance coverage limit. More specifically, I find that while a
generous deposit insurance improves financial development in Brazil, it increases the incentive for banks
to take on more risk, which is evident in the deterioration of bank stability after an increase in the coverage
limit. However, during an economic crisis, the trade-off is such that increasing the coverage limit enhances
bank stability and impedes financial development. This supports the findings by Anginer et al. (2014),
who suggest that the stabilising effect of deposit insurance dominates the moral hazard effect during an
economic crisis. Even though the findings for synthetic Brazil® also reveal a trade-off between the two
variables, it is, however, essential to note that in the absence of a policy intervention, the stabilising effect
of a generous deposit insurance during an economic crisis is more magnified compared to when there is a

policy intervention.

These findings challenge the wisdom of implementing policy interventions that change the design of the
deposit insurance scheme without a thorough analysis of the effects and in the absence of risk controls to
curb moral hazard, particularly in middle-income countries. While the results align with economic theory,
it would be interesting for future research to extend the analysis to a set-up where policymakers reinforce
some risk controls alongside implementing a generous deposit insurance scheme, as a way to reduce moral
hazard. This would provide a good assessment of the effect of policy interventions when moral hazard is
minimised, mainly because of the catastrophic effects of systemic risk, which can quickly spread across the

financial system.

The setting of the study is over the period 1980-2020, focusing on Brazil, one of the five major emerging

economies. Among the BRICS’ economies, the motivation for selecting Brazil is because it has increased

8

the coverage limit three times® since the inception of its explicit deposit insurance scheme in 2003. In

Synthetic Brazil is the weighted combination of the control countries which estimates the results in the absence of a policy
intervention.

"The acronym refers to the five major emerging market economies: Brazil, Russia, India, China and South Africa.

8The deposit insurance coverage limit in Brazil was increased in 2006, 2010 and 2013.



addition to the frequency of increases in the coverage limit, Brazil has one of the highest deposit insurance
coverage limits compared to most emerging economies. The paper is structured as follows: Section 2 looks
into the design of a deposit insurance scheme; Section 3 reviews the relevant literature; Section 4 presents
the data and methodology; Sections 5 and 6 discuss the results and sensitivity analysis; and Section 7

concludes.

2 Deposit Insurance System Design

The main objective of deposit insurance is to enhance financial stability by guaranteeing deposits up to a
certain amount in case of a bank failure (Nizar and Mansur, 2021). The consensus in the literature is that
a deposit insurance scheme paired with a prudent bank regulation framework serves as a good safety net
and contributes to the overall stability of the financial system. When the depositors’ money is protected,
the banking system gains the trust of the public and in turn, reduces bank runs. There are considerable
differences in how various countries design their deposit insurance schemes. This section highlights the

general features of a deposit insurance scheme.
2.1 Implicit versus Explicit deposit insurance

A country can adopt either an implicit or explicit deposit insurance scheme. An implicit deposit
insurance scheme involves financial interventions by the government when there is a bank failure, to prevent
panic and systemic risk within the financial system. In this case, the government focuses on preventing
the bank from being insolvent rather than reimbursing depositors. Contrary to this is the explicit deposit
insurance scheme, where the depositors’ funds are guaranteed up to a certain amount in the event of a bank
failure (Demirgiig-Kunt et al., 2015). Specific to the BRICS” economies, while Brazil, Russia, India and
China have all adopted explicit deposit insurance schemes, South Africa is yet to adopt one. The explicit
deposit insurance scheme in South Africa is expected to have similarities with the financial safety nets in
the other BRICS economies. For example, in most emerging economies, membership is compulsory for
all financial institutions operating in that economy.'® However, most countries that adopt explicit deposit
insurance continue to place failed banks under curatorship. Even though this is a good attempt to enhance
financial stability, it may create a potential regulatory overlap where banks do not exercise control over

risk-taking, which compromises market discipline because there is a bailout plan if the banks fail.
2.2 Deposit insurance funding

TIADI (2009) highlights that policymakers can choose to fund deposit insurance schemes using the
ex-ante, ex-post or hybrid approach. In the ex-ante approach, fund members (banks) contribute a defined
premium to accumulate funds prior to a bank failure to cover deposit insurance claims in the event of failure.
Meanwhile, in the ex-post funding method, the contributions from fund members are only received after
one of the banks has failed. Furthermore, policymakers can choose to implement a hybrid approach that
combines both the ex-ante and the ex-post methods. However, IADI (2009) recommends that banks should
contribute towards the deposit insurance fund prior to a bank failure (ex-ante approach). The International
Association of Deposit Insurers (IADI) further suggests that banking systems that adopt this method can

promptly reimburse depositors when there is a bank failure because the funds are always readily available.

9BRICS is an acronym for Brazil, China, India, and Russia.
10From international experience, compulsory membership reduces adverse selection (where only weak banks are insured) and
increases the deposit insurance pool.



The quick resolution of failed banks associated with the ex-ante method helps maintain public confidence.

The approach is particularly recommended for newly established explicit deposit insurance systems.
2.3 Deposit insurance coverage

Even though there is increased preference among policymakers towards adopting explicit deposit
insurance, there is equally a lot of controversy surrounding the issue, particularly regarding the coverage of
the financial safety net. Scholars such as Demirgiic-Kunt et al. (2015), emphasise that unlimited insurance
coverage may result in banks taking on more risk, potentially increasing moral hazard. The authors suggest
that deposit insurance coverage should only be sufficient to prevent bank runs because extensive coverage

can potentially increase bank risk-taking and destabilise the financial sector.

By design, the coverage provided by deposit insurance schemes varies widely in terms of the types and
amounts protected. Although some schemes protect all types of deposits, some exclude the guarantee of
inter-bank deposits. Most countries that have an explicit deposit insurance also place a limit on the amount
of deposits insured. That is, they engage in a co-insurance system where the coverage is only extended to
a certain amount of the deposits. For example, as of 2013, the explicit deposit insurance scheme in Brazil
covers up to R$ 250,000 of the deposits held with each bank. As a rule of thumb, the IMF advises that
countries should consider a scheme that guarantees one or two times per capita of the gross domestic product
(GDP) when designing a deposit insurance scheme. The rationale is that a deposit insurance scheme should
be closely associated with a measure of income, to avoid fluctuations in the deposit protection (Ketcha,
1999). However, most countries, including Brazil, do not follow this rule of thumb recommended by the
IMFE.

2.4 Deposit insurance premium

The premium in this case refers to the subscription amount that members of the deposit insurance
scheme have to pay. Nizar and Mansur (2021) suggest that a deposit insurance premium can adopt a
risk-based or fixed-rate approach. Under the risk-based premium, the contribution towards the deposit
insurance fund is correlated with the banks’ risk profiles. Proponents of this approach argue that it is a
potential solution to the moral hazard problem that may arise from deposit insurance. This is because if
the insurance premium is aligned with the risk profile of the bank, it may deter the banks from taking
on more risky activities as that implies a higher premium (Schich, 2009). Meanwhile, under a fixed-rate
premium system, banks contribute the same amount towards the insurance fund irrespective of their risk
profiles. However, the difference between the lump-sum amount paid by each bank is based on the number
of depositors. Consequently, banks with many depositors pay more towards the insurance fund. This
approach has, however, been classified as unfair, especially to banks with low-risk profiles because the loss
incurred during a bank failure is distributed equally across all the deposit insurance fund members (Klueh
et al., 2006; Nizar and Mansur, 2021).

3 Related Literature

This section reviews the theoretical and empirical literature on deposit insurance. First, it analyses the
economic theory on deposit insurance pioneered by the classic work of Diamond and Dybvig (1983).

Thereafter, it reviews the empirical literature related to deposit insurance.



3.1 Theoretical Review

The economic theory on deposit insurance related to bank runs and financial crises by Diamond and
Dybvig (1983) suggests that even though it is possible to reduce bank runs'' by guaranteeing deposits,
the possible trade-off that follows this policy is an increase in risk-taking activities by the insured banks.
The scholars view deposit insurance from a perspective where banks face a mismatch of assets, making
them vulnerable to failure. That is, banks hold both liquid liabilities (e.g., deposits) and illiquid assets
(e.g., mortgage loans) which can make their balance sheets unstable and result in panic withdrawals by
depositors. The model insinuates that despite a low probability of depositors withdrawing their money
at the same time, a bank run may occur when the demand for deposits exceeds expectations and most

depositors simultaneously withdraw their money from banks.

Bank runs result in bank failures because most of the deposits held with banks are loaned out for
long-term investments and therefore not readily available. Hence, in this case, the bank can only meet the
demand for withdrawals for the first few depositors. The theory therefore postulates that bank runs usually
occur due to self-fulfilling panics among depositors whereby the depositors find it rational to withdraw
their money if they expect other depositors to do the same. This may result in a bank failure because banks
are forced to terminate their long-term investments prematurely and inefficiently (Calomiris and Jaremski,
2016). This theory, therefore, argues for the case of deposit insurance as the remedy for bank runs. The
logic is that when there is a deposit insurance facility, depositors have no incentive to participate in a
bank run as they are assured that they will recover their deposits even in case of a bank failure. Diamond
and Dybvig (1983) however caution against moral hazard in the presence of deposit insurance, whereby
banks increase their participation in risk-taking activities with the view that they are protected against bank
failures. The relevance of the theory to this study is that it verifies the existence of the moral hazard effect

even when explicit deposit insurance is generous, with an increased coverage limit.

However, critiques of this theory emphasise that it is a fallacy to argue that bank runs only occur when
a bank is insolvent. They suggest that depositors can demand to withdraw their deposits long before a
bank becomes insolvent. This group of theorists therefore motivate a case for deposit insurance to be
supplemented with prudential regulation of the financial sector, in order to reduce the moral hazard that
usually follows the implementation of deposit insurance. For instance, Calomiris and Jaremski (2016) and
Anginer et al. (2014) propose prudent regulation in the form of minimum cash holding requirements and
limits on lending practices as the possible ways of limiting risk-taking activities by banks in the presence

of deposit insurance.
3.2 Empirical Literature

Even though some scholars (e.g., Boyle et al., 2015; Eichengreen and Arteta, 2000), conclude that
the adoption of an explicit deposit insurance scheme plays a significant role in hedging against liquidity
risks and reduces the likelihood of a banking crisis, there is a significant body of literature that finds a
linkage between the adoption of deposit insurance and instability in the financial system. For example,
Li and Shaffer (2015) and Ohlson et al. (2021), examined the hypothesis that deposit insurance increases
risk-taking activities by banks. The authors found evidence to support the moral hazard hypothesis related

to the implementation of deposit insurance. Another aspect of the literature which has received very little

T A bank run refers to a situation where many depositors simultaneously withdraw their money from a bank, based on fears that
the bank may become insolvent.



attention is related to the effect of deposit insurance on financial development. The limited studies that
exist (e.g., see Cull et al., 2005; Bergbrant et al., 2016), highlight that the uptake of deposit insurance may
distort financial intermediation and hence impede the development of the financial system, especially in
an environment with a weak regulatory system. However, the evidence related to financial development is

sparse and therefore inconclusive.
3.3 Deposit insurance and financial development

Over the years, most developing and developed countries have adopted explicit deposit insurance to
enhance depositor confidence and stabilise their financial systems. Even though explicit deposit insurance
may reduce bank failures to a certain extent, however, the effectiveness of the deposit guarantee scheme
depends on the design and regulatory environment. For instance, Cull et al. (2005) emphasise that explicit
deposit insurance will only have the desired effect in an environment where the regulation and supervision
of banks are sound. Otherwise, the scheme may deter financial development and result in bank instability.
In their study, the authors find that deposit insurance negatively impacts financial development in economies
with a weak regulatory environment. Bergbrant et al. (2016) iterate the same perspective and highlight that
implementing deposit insurance may reduce the development of both non-banking and banking systems

and that the effect is less severe in economies with robust regulatory frameworks.
3.4 Effect of deposit insurance design on market discipline

Another critical aspect of explicit deposit insurance relates to the design features incorporated into the
scheme. Although there are differing views in the literature about how the scheme should be designed,
most scholars suggest that features such as increased coverage limits and public management reduce
market discipline and stability in the banking sector. For example, Demirgiic-Kunt and Huizinga (2004)
conclude that joint management of the scheme between the public and private sectors and limited coverage
of deposits are some of the desirable features of an explicit deposit insurance scheme that lead to more
robust market discipline. The German deposit insurance scheme is an example of a successful scheme
that is managed jointly by the public and private sectors. In the case of Germany, the private partners
(banks) are legally responsible for the losses and the government is only liable to intervene if a systemic
crisis is beyond the capacity of the banks. Beck (2002) argues that the incentive for the high rate of market
discipline and stability among banks in the German deposit insurance scheme is mainly because the scheme
provides limited coverage of the types of deposits'>. The authors highlight that the banks are, therefore,
reluctant to engage in risky banking activities because they have to bear all the costs in the event of a
bank failure.!> While it may be desirable for most developing and emerging economies to adopt some of
the features of the German deposit insurance scheme, it is essential to note that the model may only be
feasible in a specific institutional environment like in Germany. For instance, adopting a deposit insurance
scheme with voluntary membership in countries with a weak institutional environment can result in adverse
selection, whereby only weak banks join the scheme. Consequently, the consensus in the literature is that
a well-designed deposit insurance scheme supplemented with a sound banking supervision framework can
reinforce stability in the financial system, while a poorly designed scheme can exacerbate risk-taking by

financial institutions.

12The German deposit insurance scheme does not cover interbank deposits.

13The German deposit insurance scheme statutorily prohibits the government from intervening when there is a bank failure.
The government can only intervene when the crisis is beyond the capacity of the banks. An additional premium can therefore be
imposed on the insured banks in the event of a bank failure.



3.5 Effect of deposit insurance during a financial crisis

There is an emerging interest in the literature about the effect of an explicit deposit insurance scheme on
the economy during a financial crisis. One such study by Hasan et al. (2020) focuses on the effect of deposit
insurance on bank stability during a financial crisis. They report a reduction in the flight-home effect when
the financial institutions are from countries with an explicit deposit insurance scheme. This is attributed to
the fact that explicit deposit insurance reduces the risk of contagion from one country’s financial system
to another. The literature (e.g., Anginer et al., 2014; Cornett et al., 2011; Liu et al., 2016; Schoors et al.,
2019), further highlights that economies with explicit deposit insurance schemes that have more generous
coverage recover faster from an economic crisis, compared to countries with implicit deposit insurance
schemes. These findings, therefore, call for policymakers to assess the costs and benefits of the deposit
insurance scheme during a crisis and normal times. The literature, therefore, recommends that regulators
should be thorough when designing an explicit deposit insurance scheme to ensure that it has a stabilising

effect on the banking sector during a financial crisis.
3.6 Fixed rate versus Risk-based deposit insurance scheme

Another aspect of the literature examines the benefits of adopting a risk-based deposit insurance scheme
on bank stability. Risk-based deposit insurance takes into consideration the risk profiles of banks when
computing their premiums. Pennacchi (2006) and Beck and Laeven (2006) highlight issues of mispricing
whereby the premiums paid by the insured banks are not correlated with their risk profiles. It is common for
most developing countries that adopt explicit deposit insurance to apply a fixed deposit insurance premium.
The authors emphasise that instead of resolving the moral hazard problem, the fixed rate system may worsen
the situation. Primarily because in this system, the less risky banks subsidise the riskier ones, which may
exacerbate the moral hazard problem. Keeley (1990), therefore, emphasises that it is essential for countries
that implement explicit deposit insurance to ensure that there is an efficient regulatory framework in place

to safeguard against moral hazard.

There is also a growing body of literature which recommends that the premia of insured banks should
be linked to their risk profiles. For example, Chan et al. (1992) suggests that implementing a risk-based
premium can successfully reduce moral hazard. However, some scholars do not support this argument
and argue that there is evidence of an excessive increase in deposit rates even when a risk-based insurance
scheme is adopted. Matutes and Vives (2000) further suggest that in addition to implementing a risk-based
system, policymakers should also regulate the deposit rates in order to achieve stability in the financial
system. Prescott (2002) further points out that in most cases, regulators may find it challenging to estimate
the risk profile of banks. Prescott (2002) also supports Matutes and Vives (2000) and emphasises that
explicit deposit insurance should be supplemented with regular bank examinations. In summary, since the
literature does not give conclusive evidence on which design of deposit insurance scheme can serve as a
model for other countries, it is therefore important for policymakers to carry out a country assessment in
order to ensure that the explicit deposit insurance scheme is unique and suitable for the economy in which

it is being implemented.



3.7 Summary of the literature

According to Table 1, the consensus in the literature is that deposit insurance creates a moral hazard
problem and reduces market discipline in the banking sector. Most of the studies suggest that deposit
insurance may increase instability in the banking sector as it frees banks from the consequences of taking
on risky business activities because in the event of a bank failure, depositors are compensated. In addition,
some studies (e.g., Demirguc-Kunt and Detragiache, 2002; Cull et al., 2005), emphasise that the moral
hazard problem increases when the coverage of deposit insurance is generous, which makes the banking
sector more fragile. It is however evident from the literature that most of the research focuses on bank
stability and there is very limited work that brings financial development to the deposit insurance discussion.
Related to this, Cull et al. (2005) suggest that the effect of deposit insurance on financial development
is ambiguous because it depends on the financial regulatory framework in place.'* To bring clarity to
the ongoing debate about the effect of a generous deposit insurance, this study broadens the analysis by
using a different methodological approach and utilising the synthetic control method, which addresses
the ambiguity concerns of choosing a comparison unit, inherent in most traditional regression methods
used in the existing literature. I also add comparative evidence using a unique dataset that captures the
multidimensional nature of financial development. Compared to the existing datasets which only account
for the depth of financial development, it measures access, depth and efficiency in financial institutions and
financial markets. This study therefore attempts to disentangle the conflicting views about deposit insurance

using a different empirical approach and a new and unique dataset.

14To confirm this statement, I compare the results of the baseline model for Brazil with those of Australia (see Figure 8). The
difference between the two countries is that Brazil uses a sectoral approach to banking supervision, which some authorities in
the financial regulation space describe as outdated, while Australia uses the most transformative and efficient financial regulatory
framework, the Twin Peaks supervision model.



“($102) "Te 10 Juny-ondawa( Aq pajidwiod ejep yueq pIop sasn Apnis oy, |
*K)1[Iqe)s YUeq UO 109JJ0 SANESU B SeY JOAMOY
)1 ‘suni yueq pue Ysir A)pimbiy ssonpar souensul Jisodep Y3noy) UIAS Jeyy puy SAPNIS ) JO SO "duINSU J150dap 0} PIJBISI SAIPNJS SWOS WO STUIPUY SISLIBWIWNS J[qe) Y,

ST KOULAOSUT sasea1our Inq Ystr Aypinbiy soonpax aouemsur yisodo

1Ay UBY) 19119q pIeZey [BIOW [0NUOD UED S2INP2o0id UONRUIWIEXD YUkq PUE SI[NPAYds SUroLg

SISLIO [RIOURUY SULINp SuIpus] yueq UO 103JJ2 SUISI[IqeIs sey doueInsul ysodacq

su YSY NqIyxe Sqgy Sutsn syueg

SISLIO [eroueuy Sutmp sioysodap Aq Arerfrurey 0) WySip s1 19y,

syueq paInsur o sysodap [1ejar ur asearouy

sasuadxa 1sa1aul  syueq s1oMo] doueInsul Jisodoq

Qurdrosip 1o3IeW s19M0] doueInsul ysodacg

udwdO[aAP [RISUBUY UO 109JJ2 JANRIIU 2ARY sawayos 1sodop papunj sno1ousn

SISLIO [RIOUBUY SULIND SUnI yueq saonpax aduensur yisodoq

s)oyIeW [eroueuy Sunjueq-uou uo joedwr aAnesau sey soueinsul yisodoq

JUSWILOIIAUR [euonmnsul Suons sarmbar swayds yisodop ajeand v

SYUBQ PAINSUI JO INOTABYAQ AJBN[EAH

pIezey [erow uo (JEY) 2dueInsul Jsodop paseq-ysu Jo 197

SISLIO [eroueul Sulnp Surpud] yueq uo aduensur Jisodap Jo 19955

Sunyer-ysu yueq uo (sqgy) sisodap parayoiq [eoo1dioal jo 109139

SISLID [eroueuy Sunnp moiaeyaq Ioysodac

UOTIRIPIULIAUI [RIOURUY U0 ddueInsur jisodap Jo 10a59

doueansut yisodap Jo suonesrduw drejfom

Quidiosip 1oxIew uo ddueINSUI 1Isodap Jo 193

Aiqers pue Jusawdo[aAap [erouruy UO dduRINSUL 1Isodap Jo 199137

InorAey2q Joysodap uo aoueInsur Jisodap jo joeduy

*S1ONJBW [RIOUBUY SUMURQ-UOU UO ddueINSul JIsodap Jo 19955

syueq [erorawwod aeaud £q dn-1as awoyos doueinsur yisodap Aeneaq

sn

UOnE[NWIS [SPOJA

[EIEp ANUNod-ssox)

sn

BISSIY

RISSIY

eJep A1UN0d-ss01)

®JEP [RUOHMNSUT ANUNOD-SSOI)

$91WoU093 urdo[aAdp pue pasurApy

SN pue pueeaz maN ‘@doing

SALNUNOD ¢

Kueurron

(6107) Mswaref pue sLwo[e)

(200T) nodsaid

(0207) 'Te 12 ueseH

(S102) 1o5yeys pue I']

(6107) T2 12 $100428

(2207) urwoloy pue YAuIay)

(0002) SIAIA pue saImIey

(+007) eSuizmy pue juny-dnswoq

(S002) T2 12 1InD

(S102) 'Te 10 d[kog

(9107) "Te 12 JurIq3I0g

(2002) Yoog

sSurpury

2An2[q0

Apmys jJo Anyuno)

Toyny

Qoueansur 31sodap UO SAIPNIS Paje[al PJo9[as Jo Arewwuing | FI1dV.




4 Methodology and Data

4.1 Methodology

The objective of this study is to estimate the outcomes for financial development and bank
stability after an increase in the deposit insurance coverage limit. The analysis uses the
approach of a comparative case study by estimating the aggregate outcome of a unit affected
by a policy intervention and creating a comparison of how the variable could have evolved if it

was not exposed to the policy intervention.

Abadie et al. (2010) emphasise that the main methodological shortcoming of most
traditional regression methods used in comparative case studies is the ambiguity of selecting the
control units. This is because in most cases the selection of the control units is at the discretion
of the researcher, which increases the likelihood of obtaining biased estimates. To resolve this
limitation, the authors recommend the synthetic control method. The main advantage of using
the synthetic control method compared to other policy evaluation methods is that it resolves the
ambiguity of selecting the control units for estimation. More specifically, the synthetic control
method follows a data-driven procedure to select the control units compared to methods such
as the difference-in-difference, where the choice of the control unit is purely at the discretion
of the researcher. Abadie et al. (2010) further argue that in most cases, it is difficult to identify
only one control unit that is an exact match of the treated unit. The synthetic control method
therefore resolves this shortcoming of most policy evaluation methods by borrowing from the
matching literature and creating an algorithm that finds a weighted combination of control units
that match the characteristics of the treated unit. It also estimates the relative contribution of
each control unit to the outcome. The argument is that a combination of control units gives a
better approximation of the characteristics of the treated unit compared to a single control unit
(Kreif et al., 2016). This paper recognises that in practice it is difficult to get a perfect match
between the treated unit and the control group, I therefore minimise the potential bias in the
control group by restricting the countries in the sample to middle-income countries considering
that in addition to being an emerging economy, Brazil is also classified as a middle-income

country.

It is in this context that I utilise the synthetic control method to estimate the effects of
Brazil’s policy intervention related to the deposit insurance scheme. The main assumption in
the model is that only one unit in the sample is exposed to a policy intervention. Specific
to this study, the policy intervention which is an increase in the deposit insurance coverage
limit in 2006, 2010 and 2013 only applies to Brazil.'> The synthetic control method applies an

algorithm procedure on the remaining sample, to identify a group of control countries that have

I15The remaining countries in the sample were not exposed to an increase in the deposit insurance coverage limit
during these years.
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similar characteristics to Brazil. In this study, Brazil is referred to as the treated unit while the

weighted combination of the control countries is the synthetic control unit or synthetic Brazil. '

Even though the synthetic control method resolves most of the methodological
shortcomings in comparative analysis, it is noteworthy to highlight the constraint posed
by this method. The method is only feasible if there are no spillovers in the treatment.
More specifically, the main assumption is that only the treated unit is exposed to the policy
intervention or the exposure of the aggregate units differs. This assumption can therefore
limit the sample used to achieve a research objective. However, in the case of this study, this
assumption holds because Brazil is the only country in the sample which was exposed to an
increase in the deposit insurance coverage limit during 2006, 2010 and 2013 during the period

of study.
4.1.1 Empirical specification

For this study, consider i = 1,...,S+ 1 countries for time period ¢t = 1,...,T where Brazil is
the only country exposed to a policy intervention such that the control group is extracted from
the remaining S countries. Following Abadie et al. (2010), I therefore specify the following
model:

Xy =Xy + BuDir (1)

Suppose that the number of years before the policy intervention is given by Ty where 1 <
Ty < T, then X} denotes the observed outcome for country i at time #, assuming that the policy
intervention is implemented from time period 7y + 1 to period 7. It then follows that Xijtv is the
observed outcome for country i at time ¢ in the absence of the policy intervention, for countries
i=1,...84+1 at time periods t = 1,...,7. The main assumption in the model is therefore
that before the intervention period, where 7 € {1,..., Ty}, it applies that X}’ = X. Thereafter,
the untreated countries are not affected by the policy intervention as it is only applied to one

country in the sample.

Dj; is the treatment indicator which takes the value 1 if country i is exposed to the policy
intervention for time period ¢ > Ty and 0 otherwise. Assuming that Brazil is the first country in

the sample and is exposed to the policy intervention after period 7y, we then have:

1 ifi=1landt>Ty
Dit = .
0 otherwise

16Synthetic Brazil approximates the outcomes of financial development and bank stability in the absence of the
policy intervention.
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It then follows that, f; in equation | represents the effect of the policy intervention for

country i at time ¢ and is estimated as:

Bir =Xy =Xy, 3)

where X} is the outcome after the policy intervention and X' denotes the outcome in the

absence of the policy intervention.

A factor model is used to estimate what the outcome would be if the treated country had
continued on a path without the policy intervention. I therefore estimate Xijtv using the following

factor model:

XY =pi 4+ 61+ o Ci + & 4)

where p, is a time-fixed effect, y; is a vector of time-invariant unobserved predictors
with time-varying coefficients 6;, C; is a vector of time-invariant covariates with a vector of

time-varying unknown parameters ¢ and &; denotes the transitory shocks with zero mean.

To obtain the weighted combination of the control countries, I consider a K + 1 vector
of weights, W = (wy,...,wk41)" where wy is the contribution of each control country to the

synthetic control group and specify the factor model in the following form:

K+1 K+l K+1 K+l
Y wiXe=pi+6 ) wite+ 0 Y, wiCe+ Y, wi )
k=2 k=2 k=2 k=2

The weights are constrained such that wy > 0fork=2,..,K+1andwr+...+wg41 =150
that Y0 wye = 1.

4.2 Data

This section describes the key variables used in the empirical analysis: financial development
and bank stability. To measure development in the financial system, this paper utilises a unique
broad-based financial development index developed by Svirydzenka (2016) and employs the
z-score to estimate bank stability. A detailed description of the indicators and countries used in

the sample is provided in Appendix Tables A1 and A2.

The financial development index used in this study is an improvement to the existing
measures of financial development in two ways. First, it supplements the Global Financial
Development Database by Cihak et al. (2012), with data from the Bank for International
Settlements (BIS) securities database, the IMF Financial Access Survey and the Dealogic
Corporate Debt Database.  Second, compared to the previous measures of financial

development in the literature that mostly focus on the depth of the financial sector, the index
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takes into consideration that financial development is multidimensional (Svirydzenka, 2016).
In addition to the depth of the financial system, the index includes access'’ and efficiency'® of

the financial sector.

The financial development index uses several variables to capture access, depth and
efficiency in financial markets and institutions. The financial development index is therefore
a combination of six sub-indices. Each sub-index measures access, depth and efficiency in
the financial markets (e.g., stock exchange markets) as well as in financial institutions (e.g.,
insurance companies and banks). The sub-indices are then used to construct a composite index
for financial development. The composite index therefore reflects the multidimensional nature

of financial development and how it evolves over the study period.

To measure bank stability, I use the z-score data by Bankscope.'” The z-score is defined
as the level of variability in the return on assets that can be absorbed by the bank’s capital
without being insolvent (Adusei, 2015). More specifically, it measures the distance to the
insolvency of the banking system. A negative z-score indicates that the banking system is
unstable or vulnerable to bank failures while a positive z-score signifies a stable banking
sector. Empirically, it is specified as the return on assets (ROA) plus the equity-to-asset ratio
(Equity/Asset) divided by the standard deviation of the return on assets, (ROA):

ROA + (Equity/Assets)

Z — score = ,
6(ROA)

(6)

where the return on assets captures the net profit of the bank after tax divided by the total
assets. The equity-to-asset ratio measures the proportion of assets that are financed by issuing
equity shares. The equation measures the number of standard deviations by which the return

on assets must fall for the bank to become insolvent.
4.2.1 Descriptive Statistics

Table 2 provides a summary of the descriptive statistics for the proxies of financial
development and bank stability. The sample for the baseline model contains 3321 country-year
observations for financial development and 1210 country-year observations for bank stability.
The observations were subject to data availability. Overall, the average financial development
for countries in the sample is 25% with a standard deviation of 16%. The average development
in financial institutions is 32% compared to 17% in financial markets, with standard deviations
of 17% and 19%, respectively. This is not surprising considering that financial institutions
recorded an average efficiency of 52% compared to 17% for financial markets. This implies that
on average there is an optimal allocation of resources in financial institutions which positively

contributes to their development compared to financial markets. In Panel B, the average

17This refers to the ease of accessibility of financial services.

I8Efficiency measures the ability of financial markets and institutions to provide financial services at a low cost.

19Given that the z-score data is highly skewed, I compute the natural logarithm of the banking z-scores which is
normally distributed, in order to get more meaningful results.
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banking z-score is 1.93 with a standard deviation of 1.26. This indicates that on average,
the return on assets should fall by 1.26 standard deviations in order for a bank to be considered

insolvent in the sample.

TABLE 2: Summary statistics

Obs. Mean Std. Dev. Min Max
Panel A: Financial development
Overall Financial development 3321 0.25 0.16 0 0.82
Financial Institutions Development 3321 0.32 0.17 0 0.82
Financial Markets Development 3321 0.17 0.19 0 0.82
Financial Institutions Depth 3321 0.18 0.17 0 0.88
Financial Institutions Access 3321 0.25 0.22 0 0.98
Financial Institutions Efficiency 3321 0.52 0.21 0 0.98
Financial Markets Depth 3321 0.14 0.19 0 0.95
Financial Markets Access 3321 0.18 0.22 0 1.00
Financial Markets Efficiency 3321 0.17 0.28 0 1.00
Panel B: Bank stability
Bank Z-score 1210 1.93 1.26 -0.14 4.2

Notes.- The author’s calculations are based on data sourced from the IMF database and Bankscope. The
observations are restricted to middle-income countries in line with the World Bank income classification. Financial
development data covers the period 1980-2020, while the banking Z-score data is from 2000-2020, based on
availability.

5 Results

This section analyses the changes in financial development and bank stability after successive
increases in Brazil’s deposit insurance coverage limit. A case study of the deposit insurance
scheme in Brazil is interesting because compared to most emerging economies, the country
has made multiple policy interventions to increase the coverage limit (Table 3). We therefore
cannot rule out the fact that these interventions modified the design of the deposit insurance
scheme and its effect on the economy. Hence, an analysis based on Brazil is a valid choice to

better understand the economic effects of increasing the deposit insurance coverage limit.

I specifically focus on how financial development and bank stability evolved after the 2006,
2010 and 2013 policy interventions (Table 3). The synthetic control method achieves this
by comparing the outcome between the treated unit (Brazil) and the synthetic control unit

(synthetic Brazil). The synthetic control unit consists of a weighted combination of the control
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countries which are used to approximate the counterfactual outcome.”’ In addition, I estimate
the effect of increasing the coverage limit during an economic crisis period. During the study
period, Brazil experienced two economic crises, the 2008-2009 global financial crisis and the
2016 Brazilian economic crisis. The first part of the results focuses on the effects of the 2006
and 2010 policy interventions while the second part analyses the effects of the 2006 and 2013
policy interventions to estimate the results during the crisis period.?!

TABLE 3: The pattern of the increase in Brazil’s deposit insurance coverage limit

Year of policy intervention Before After

2006 R$ 20 000 R$ 60 000
2010 R$ 60 000 R$ 70 000
2013 R$ 70 000 R$ 250 000

Notes.- The table shows the changes in Brazil’s deposit insurance coverage limit and the period in which they were
implemented. The currency used to specify the amounts is the Brazilian Real.

(where R$ 1 is approximately US$ 0.20)

Source: Banco Central do Brasil

5.1 Simulation 1: 2006 Policy Intervention

Appendix Tables A3 and A4 show the values of financial development and bank stability
before the policy interventions for actual Brazil and synthetic Brazil. The results show that
there is minimal difference in financial development and bank stability between actual Brazil
and synthetic Brazil before the policy interventions. This indicates that the synthetic control
method provides a good fit for financial development and bank stability prior to the policy

interventions.

TABLE 4: Weights of the control countries during the 2006 policy intervention

Financial Development Weight (%) Bank stability Weight (%)
synthetic control synthetic control

Belarus (Explicit) 14.6 Belarus (Explicit) 14.5
Belize (Explicit) 10.9 Belize (Explicit) 14.0
Dominican Republic (Explicit) 16.6 Dominican Republic (Explicit) 21.7
Malaysia (Explicit) 9.1 Jordan (Explicit) 18.2
Thailand (Explicit) 12.9 South Africa (Implicit) 31.6

South Africa (Implicit) 359

Notes.- The table shows the weights of the control countries that are used to compute synthetic Brazil. The
weighted combination of the control countries is used to approximate the trajectory of financial development and
bank stability in the absence of the 2006 policy intervention.

Source: Author’s calculations

Table 4 displays the weights of the control countries that make up the synthetic control unit

(synthetic Brazil) during the 2006 policy intervention. The synthetic control method allocates

20The counterfactual outcome is an approximation of financial development and bank stability if Brazil had not
implemented the policy intervention. It is estimated using a weighted combination of countries in the sample that
closely resemble the characteristics of Brazil. The synthetic control method uses an algorithm procedure to select
the control countries. The weighted combination of these control countries is referred to as synthetic Brazil.

211 gpecifically choose 2006 and 2013 policy interventions because they are the changes that were implemented
before the global financial crisis and the Brazilian economic crisis, respectively.
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a weight of zero to countries in the sample that do not have similar characteristics to Brazil.”

The researcher does not have control over the selection of the weights as they are generated
using a data-driven optimisation algorithm and are constrained to the sum of one. The weights
are calculated using the pre-intervention data and are optimal in that they minimise the distance
between the observable characteristics of the control countries and the country where the policy
intervention is applied (Abadie, 2021; Ferman et al., 2020). The main assumption regarding
the weights of the control countries is that policy interventions are expected to have varying
effects at different phases of the economy and will therefore have different combinations of
control countries with varying weights. The control groups for both financial development
and bank stability in Table 4, mainly consist of Latin America and Caribbean countries.
In sub-Saharan Africa, the synthetic control method identifies South Africa as having similar
characteristics to Brazil. This is an interesting development considering that both Brazil and
South Africa are members of the BRICS countries. Even though there have been plans to
implement explicit deposit insurance in South Africa, the country still remains the only member
of the BRICS countries without the scheme. A similarity in the country characteristics between
the two countries may therefore imply that South Africa can learn some important lessons from
Brazil regarding the policy interventions related to the design of explicit deposit insurance. It
is also worth noting that the synthetic control group consists mainly of countries that have
implemented an explicit deposit insurance scheme. Considering that the synthetic method
identifies several similarities in the characteristics of the countries, explicit deposit insurance
seems to be one of the similarities that most countries have with Brazil. However, the countries
in the synthetic control group that operate an implicit deposit insurance scheme may have
similar economic policies or close trade relations with Brazil, for example, Brazil and South

Africa have strong trade and bilateral relations.

One of the main assumptions in the synthetic control method is that there is no interference
between the treated and untreated countries. That is, the outcomes of the untreated countries
are not affected by the policy intervention applied in Brazil. In addition, the synthetic
control method ensures that the robustness of the results is not undermined by the economic
developments in the control countries by restricting the effects of confounding unobserved
characteristics. To confirm this I use the placebo test to evaluate the presence of any hidden
bias (Figure 5). The placebo test applies the policy intervention to all the control countries,
to assess whether the estimated effect for Brazil is large relative to a random country in the
sample (Abadie, 2021).

Figure 1 (A) displays the trajectory of financial development for Brazil and its synthetic
counterpart during 1980-2020. It shows that financial development for synthetic Brazil closely
tracks that of actual Brazil before the 2006 increase in the deposit insurance coverage limit.
This indicates that synthetic Brazil gives a good approximation of the financial development
that would have occurred in Brazil for the period 2006-2020, in the absence of the policy

intervention. To show a clear estimation of the effect of the 2006 policy intervention on

22The countries with a weight of zero are therefore not part of the control group and are not reflected in Table 4.
Zsee Appendix Table A2 for the classification of countries.
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FIGURE 1: The effect of the 2006 policy intervention on financial development and bank

stability
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Notes.- The graphs show the trajectory of financial development and bank stability in Brazil (treated unit) and
synthetic Brazil (control unit), before and after the 2006 increase in the deposit insurance coverage limit. The
treated unit approximates what happens in Brazil after the policy intervention, while the synthetic control unit
estimates the evolution of the variables for Brazil, in the absence of the policy intervention.

financial development, I construct a plot of the annual gaps between Brazil and synthetic

Brazil (see Figure 1 (C)). The figure indicates that there was an immediate increase in financial

development after the coverage limit was increased in 2006. This suggests that increasing
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the coverage limit enhanced depositor confidence which improved financial deepening in
Brazil and had a positive impact on financial development. However, the increase in financial
development was only sustained during the non-crisis periods as there is a noticeable decrease
during the 2008-2009 global financial crisis and the 2016 Brazilian economic crisis. This
implies that the positive effect of the 2006 policy intervention is offset by the negative impact

of the economic crises.

Similarly, Figure 1 (B) shows that the weighted combination of the control countries
provides a good fit for bank stability in Brazil before the 2006 policy intervention. The
difference between bank stability in Brazil and its synthetic counterpart after the 2006 policy
intervention is shown in Figure 1 (D). Figure 1 (B) suggests that prior to 2016, there is a
sustained decrease in bank stability for both Brazil and its synthetic version. This supports
the findings by Anginer et al. (2014), which suggest that both the implementation of explicit
deposit insurance and a generous deposit insurance have a destabilising effect on the banking
system. That is, even though most economies increase the coverage of their deposit insurance
schemes in an attempt to enhance depositor confidence and avert bank runs, most studies in
the literature find that a generous deposit insurance can exacerbate moral hazard in the banking
sector, where banks take on risky business activities with the knowledge that any losses will be
covered by the deposit insurance. Figures 1 (B) and (D) also indicate that although the policy
intervention had a positive effect on bank stability in 2016, the effect decreased over time.
Figure 1 (B) also suggests that in the absence of the 2006 policy intervention, the stabilising

effect of the explicit deposit insurance could have been greater in 2016.
5.2 Simulation 2: 2010 Policy Intervention

Table 5 shows that the synthetic control for financial development is best reproduced by
a combination of Croatia, Kazakhstan, Namibia, Russia, Thailand, Turkey and South Africa.
Synthetic Brazil for bank stability is however dominated by Latin America and Caribbean
countries in addition to countries from sub-Saharan Africa and the Middle East. Like before,
South Africa, which is Brazil’s BRICS counterpart, plays a significant role in the approximation
of synthetic Brazil. We can therefore use the findings from this study to simulate what would
happen to financial development and bank stability in South Africa if the country implemented

explicit deposit insurance.

Figure 2 (A) shows the trajectory of financial development for Brazil and its synthetic
counterpart, before and after the 2010 policy intervention. The figure suggests that the weighted
combination of the control countries (Croatia, Kazakhstan, Namibia, Russia, Thailand, Turkey
and South Africa) provide a good fit for financial development in Brazil prior to the 2010
policy intervention. In addition, the estimate of the effect of the 2010 policy intervention
on financial development is given by the difference between actual Brazil and its synthetic
version, visualised in Figure 2 (C). Similar to the previous results in Figure 1, there is an
immediate increase in financial development in 2010 when the deposit insurance coverage

limit is increased. Even though the two lines in Figure 2 (A) diverge substantially, there is
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TABLE 5: Weights of the control countries during the 2010 policy intervention

Financial Development Weight (%) Bank stability Weight (%)
synthetic control synthetic control

Croatia (Explicit) 17.4 Belarus (Explicit) 18.9
Kazakhstan (Explicit) 13.8 Belize (Explicit) 13.5
Namibia (Explicit) 2.4 Dominican Republic (Explicit) 23.0
Russia (Explicit) 6.9 Jordan (Explicit) 15.2
Thailand (Explicit) 22.3 South Africa (Implicit) 294
Turkey (Explicit) 33

South Africa (Implicit) 33.8

Notes.- The table shows the weights of the control countries that are used to compute synthetic Brazil. The
weighted combination of the control countries is used to approximate the trajectory of financial development and
bank stability in the absence of the 2010 policy intervention.

Source: Author’s calculations

no evidence of a sustained increase in financial development prior to 2016. The possible
explanation is that prior to 2016, there were continued effects from the 2006 policy intervention
that limited the direct effects of the 2010 policy intervention. It is also worth noting that the
generous deposit insurance had a contractionary effect on financial development during the
2016 economic crisis. Figure 2 (C) also indicates that after 2016, the gap between financial
development in Brazil and its synthetic counterpart reduced as both versions displayed an

upward trajectory.

Figures 2 (B) and (C) suggest a pronounced negative effect of the 2010 policy intervention
on bank stability. The noticeable divergence between the two lines during the non-crisis periods
is consistent with the economic theory that a generous deposit insurance increases the moral
hazard effect of deposit insurance. In this context, an increase in moral hazard leads to greater
bank instability. However, a valid concern in the context of the 2010 policy intervention is the
possibility of spillover effects from the 2006 policy intervention. This validates the importance
of an analysis where there is more than one increase in the coverage limit. However, Figure 2
(B) depicts a substantial increase in bank stability for both Brazil and its synthetic counterpart
in 2016. This suggests that even in the absence of a policy intervention, deposit insurance has
a stabilising effect during an economic crisis. It is however important to note that the policy
intervention minimises the stabilising effect of deposit insurance. The possible explanation
is that the presence of moral hazard in a generous deposit insurance subsides the stabilising
effect.
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FIGURE 2: The effect of the 2010 policy intervention on financial development and bank

stability
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Notes.- The graphs show the trajectory of financial development and bank stability in Brazil (treated unit) and
synthetic Brazil (control unit), before and after the 2010 increase in the deposit insurance coverage limit. The
treated unit approximates what happens in Brazil after the policy intervention, while the synthetic control unit
estimates the evolution of the variables for Brazil, in the absence of the policy intervention.
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5.3 Trade-off between financial development and bank stability

A comparison of the results after the policy interventions suggest that there is a trade-off
between financial development and bank stability after an increase in the deposit insurance
coverage limit. Overall, during the non-crisis periods, a generous deposit insurance supports
financial development in Brazil at the cost of stability in the banking sector. This is in line with
the theoretical literature and implies that an increase in the deposit insurance coverage limit
increases the risk-taking behaviour in banks. As the banks take on more risky activities with
the view that the deposit insurance will provide pay-outs to depositors in the event of failure, it
increases the moral hazard effect which weakens stability in the banking sector. Conversely, in
the absence of the policy intervention, the trade-off between the two variables is reduced. More
specifically, during the crisis periods, there is an increase in both financial development and
bank stability for synthetic Brazil. It is however important to interpret the results with caution

as this could be due to other policy interventions that are not related to deposit insurance.’*

5.4 A generous deposit insurance during an economic crisis

In recent years, Brazil has gone through two major economic crises, the 2008-2009 global
financial crisis and the 2016 Brazilian economic recession. It is therefore important to take
a closer look and assess the results in the context of an economic crisis. To achieve this,
I compare the trajectory of financial development and bank stability during the 2008-2009
financial crisis and the 2016 Brazilian economic crisis. This part of the analysis therefore
focuses on what happened to the variables during the crisis periods after the 2006 and 2013

increase in the deposit insurance coverage limit.>

Figures 3 (A) and (C) suggest that a generous deposit insurance intensifies the negative
effect of an economic crisis on financial development. For instance, we note a magnified
decrease in financial development in 2009 and 2016. On the other hand, the synthetic version
of Brazil shows that explicit deposit insurance as a standalone without increasing the coverage
limit could have had a stabilising effect on financial development during the crisis periods.
Furthermore, the results in Figures 3 (B) and (D) suggest that the moral hazard effect of a
generous deposit insurance is minimised during an economic crisis as there is a substantial
increase in bank stability. This is in comparison to the non-crisis periods, where the moral
hazard effect of a generous deposit insurance dominates and bank stability deteriorates. These
results are consistent with findings by Anginer et al. (2014). The scholars argue that a generous
deposit insurance has a stabilising effect during an economic crisis. The results also apply to
the synthetic version of Brazil even though the stabilisation effect is more magnified in the

absence of the policy intervention.

24For example, in 2016 the Brazilian government implemented a fiscal stimulus package of US$20.4 billion to
mitigate the effects of the 2016 economic crisis.

251 choose the 2006 and 2013 policy interventions because they reflect the increase in the deposit insurance
coverage limit before the crisis periods. They therefore reflect the implementation of a generous deposit insurance
before the crisis periods.
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FIGURE 3: Effect of generous deposit insurance during the 2008-2009 financial crisis and the
2016 Brazil economic crisis
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Notes.- The graphs show the trajectory of financial development and bank stability in Brazil (treated unit) and
synthetic Brazil (control unit), before and after the 2006 and 2013 policy interventions. They highlight the effect of
the policy interventions during the 2008-2009 global financial crisis and the 2016 Brazilian economic crisis.

Overall, implementing the policy intervention during an economic crisis results in a
trade-off between financial development and bank stability such that, the policy intervention
enhances bank stability and impedes financial development. This implies that during an
economic crisis, an increase in the deposit insurance coverage limit creates an environment
that supports frictions in financial intermediation which decreases development in the financial
sector. However, the increase in depositor confidence after an increase in the coverage

limit magnifies the stabilising effect of deposit insurance during an economic crisis. On the
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contrary, when the policy intervention is not implemented during a crisis period, the results
appear to go against conventional wisdom as the trade-off is minimised and there is a positive
relationship between financial development and bank stability. This could be because even
though policymakers in Brazil did not increase the deposit insurance coverage limit, they could
have used other policy interventions such as a fiscal stimulus package, to support the economy
during an economic crisis which had a positive effect on financial development. This may then
suggest that the implementation of other policy interventions during the crisis period offset the

effects of deposit insurance.
5.5 A comparison of Brazil and South Africa

Considering that South Africa is the country with the largest weight in the synthetic control
groups (see Tables 4 and 5), it is important to examine how similar the country is to Brazil.
Even though the two countries are both members of BRICS,?® a closer look at the economic
data for the two countries suggests that their similarities are beyond the BRICS membership. At
the time of joining BRICS, the two economies contributed significantly to world trade. Things
have since changed for the worst and the countries have been in a continuous loop of twin
deficits®’ over the years (see Figures 4 A and B). Figure 4 (C) indicates that in the mid-2000s,
Brazil and South Africa had buoyant economies. During this period, emerging economies
mainly benefited from favourable external conditions and high commodity prices. However,
the 2008-2009 global financial crisis changed the economic outlook in the two countries. They
did not fully recover from the effects of the crisis and their economic growth has remained
fragile since then. The economies were already vulnerable because of deteriorating current
account and fiscal balances. Consequently, economic growth in Brazil and South Africa has
been trending downward since 2010 (Redl, 2018).

Moreover, the 2013 collapse in commodity prices further magnified the structural
weaknesses in Brazil and South Africa. Over the years, their deteriorating economic and
fiscal positions have been compounded by political challenges, budgetary cuts and slowed
investment due to economic stagnation, which has seen the countries downgraded to junk
status by credit rating agencies.”® The budget cuts and restrictive macroeconomic policies
which were implemented as a remedy for high debt levels, prolonged the period of economic
stagnation in the two countries. Subsequently, Brazil experienced one of the worst economic
recessions between 2015 and 2016, while the South African economy went into recession in
2018. Even though the precipitating factors for the economic recessions were largely related
to a decline in commodity prices, inhibited consumer demand and high debt levels due to the
bailing out of state-owned enterprises also played a role. The IMF has suggested that in order
to deal with the root cause of the economic recessions, the economies need to implement policy

reforms related to fiscal accounts to foster economic growth (Garber et al., 2019).

20Brazil joined BRICS in 2006 while South Africa became a member in 2010.
2TTwin deficits is when a country simultaneously experiences a fiscal deficit and a current account deficit.
28Brazil and South Africa were downgraded to junk status in 2015 and 2017, respectively.
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FIGURE 4: Economic developments in Brazil and South Africa, 2000-2020
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Brazil and South Africa. During the period 2000-2020, the two countries experienced twin deficits, that is, a deficit
in both the current account balance and the fiscal balance, in addition to weak GDP growth.
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6 Robustness Tests

6.1 Placebo Test

To evaluate the significance of the results in the baseline model, I conduct the placebo test by
estimating the effect of the policy intervention for all the other countries in the sample. In each
iteration, the policy intervention is assigned to one of the countries in the sample. In this case,
the policy interventions are sequentially implemented in all the countries in the sample, while
Brazil is assigned to the control group. This test creates a distribution of estimated gaps for
all the other countries in the sample. The estimated effects for all the countries in the sample

can then be compared to that of Brazil (Abadie et al., 2010). Figure 5 shows the results of

FIGURE 5: Placebo test for financial development and bank stability (full sample)
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Notes.- The graphs show the placebo test which creates permutations to estimate the effect for all the countries in
the sample if they had experienced the policy interventions.

the placebo test for financial development and bank stability after the 2006 policy intervention.
The grey lines indicate the effect of the policy intervention, for each country in the sample. The
black line represents the estimated gap after the policy intervention. The results confirm that
prior to the policy interventions, the majority of the countries provide a good fit for financial
development and bank stability in Brazil. However, Figure 5 also shows that a few countries in
the sample have extreme values during the 1980-2020 period and cannot accurately reproduce
the effects of the policy interventions on financial development and bank stability for Brazil.
This group of countries are mainly from Europe & Central Asia and Middle East & North
Africa. This is not surprising considering that Brazil and these countries have very different

country characteristics and levels of economic development. The results from the placebo test
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FIGURE 6: Placebo test for financial development and bank stability (Latin America and
Caribbean countries only)
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Notes.- The graphs show the placebo test which creates permutations to estimate the effect for the sub-sample of
Latin America and Caribbean countries.

therefore confirm the findings from the baseline model as the control groups in Table 4 and

Table 5 do not include most of these countries.

For further confirmation of the results in the baseline model, I consider that the control
group mainly consists of countries from the Latin America and Caribbean classification, which
is the same category as Brazil. I therefore provide a different version of Figure 5 which
excludes countries that do not belong to this classification. Even though Figure 6 suggests
that there are a few countries that deviate from the zero line, overall, the countries provide
a good fit that is closest to Brazil. The results from the placebo test therefore suggest
that a weighted combination of the control countries in the analysis provides a good fit for
financial development and bank stability in Brazil. The placebo test therefore confirms that
it is appropriate to use the countries in the control group to estimate the results for synthetic

Brazil.
6.2 Financial development sub-sample analysis, 2000-2020

For the sensitivity analysis, I also take into account the main limitation of this study, which
is the unavailability of high-frequency data. This is because annual data can mask some
seasonal trends during the sample period which can affect the results. I therefore check the
consistency of the results using a sub-sample of financial development between 2000-2020.
Reducing the sample length and applying the analysis to a recent period can help to eliminate

some seasonal patterns in the economy that may lead to biased conclusions. Figure 7 indicates
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FIGURE 7: Effect of Brazil’s policy intervention on the financial development sub-sample

A. 2006 policy intervention B. 2010 policy intervention
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Notes.- The graphs show the effect of increasing the deposit insurance coverage limit in 2006 and 2010, on a
sub-sample of financial development.

that the results in the baseline model are robust to the use of an alternative sample period. That
is, the results still point towards a positive effect of a generous deposit insurance on financial

development during the non-crisis period.

6.3 Comparison with a country that decreased the deposit insurance coverage
limit and has the Twin Peaks financial regulation framework

A study by Cull et al. (2005) suggests that the effect of deposit insurance depends on
the financial supervision framework in place. There are two main models of supervising the
financial sector: the sectoral model and the Twin Peaks model of financial supervision. The
sectoral model which has been described as inefficient and outdated assigns a single regulator to
enforce the two financial supervisory objectives. One is prudential regulation, and the second is
market conduct and consumer regulation. On the other hand, the Twin Peaks model has a more
efficient and transformative approach to banking supervision. It assigns separate supervisors
for the two supervisory objectives, which allows for better regulatory focus (Godwin et al.,
2017).

The choice of Australia for a robustness test is therefore based on the fact that compared
to Brazil which uses the sectoral framework of financial regulation, the country uses the
Twin Peaks financial regulatory framework which is more effective in addressing flaws in the
financial system. The Twin Peaks model was pioneered in Australia which also makes it a good
choice because the country has the longest experience in using the model. Another interesting

fact is that after adopting the explicit deposit insurance scheme in 2008 with an initial coverage

27



FIGURE 8: Effect of reducing the coverage limit on financial development and bank stability
in Australia
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Notes.- The graphs show the effect of reducing the deposit insurance coverage limit on financial development and
bank stability in Australia.

limit of US$1 000 000 the country implemented a policy intervention in 2012 to reduce the
coverage limit to US$250 000. Hence, there are two differences between Brazil and Australia.
First, is the financial supervision framework and the second is the policy intervention related to
the deposit insurance coverage limit. That is, Australia decreased its deposit insurance coverage

limit while Brazil increased the limit.

Figure 8 (A) suggests that the 2012 policy intervention in Australia had a marginal effect on
financial development as both lines for Australia and synthetic Australia move close together.
This may imply that the decrease in the deposit insurance coverage limit did not negatively
affect the depositor confidence, possibly because the Australian financial sector has been stable
and efficient over the years. Surprisingly, the policy intervention had a negative effect on
bank stability. While economic theory postulates that lowering the coverage limit reduces
the risk appetite of banks and consequently increases bank stability, this is not the case for
Australia. Figure 8 (B) therefore suggests that a high coverage limit in the absence of the policy
intervention has a positive effect on bank stability in Australia. This implies that a generous
deposit insurance in Australia does not create a moral hazard problem. This is supported by
Ngalawa et al. (2016), who suggest that if the negative effect of deposit insurance on bank
stability is not through moral hazard then the deposit insurance is associated with bank runs
more than bank failures. This is true for the case of Australia as the country has not experienced
bank failures during the study period. On the contrary, the negative effect of deposit insurance
in Brazil is through moral hazard and the economy has experienced bank failures. The results

can also be associated with the different financial supervision frameworks used by the two
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countries. That is, compared to Brazil, Australia uses a more efficient financial supervision
framework which may help to eliminate the moral hazard problem associated with deposit

insurance.

7 Conclusion

This study extends the deposit insurance literature by using the synthetic control method to
provide empirical evidence on the effects of an increase in the deposit insurance coverage
limit, termed ’generous deposit insurance’, on financial development and bank stability, in
Brazil over the period 1980-2020. During this period, Brazil increased its deposit insurance
coverage limit three times, in 2006, 2010 and 2013.> This paper therefore examines the effect
of these policy interventions on financial development and bank stability. The analysis is in
two parts: the non-crisis period and the crisis period. As such, the first part of the analysis
assesses the effect of the 2006 and 2010 policy interventions during the non-crisis periods
while the second part examines the effect of the 2006 and 2013 policy interventions during the
global financial crisis and the 2016 Brazilian crisis.’” I use the z-score as a metric to measure
bank stability. In addition, I use a new and unique dataset that captures the different aspects
of financial development: access, depth and efficiency. Compared to the existing measures
of financial development which only consider the depth of the financial system, the dataset
depicts the multidimensional nature of financial development by also capturing access and
efficiency. The contribution of this paper is therefore two-fold. This is the first attempt to apply
the synthetic control method to the deposit insurance literature. Using this method therefore
addresses the methodological shortcomings in the comparative analysis of policy interventions
that are related to deposit insurance. Second, the study attempts to confirm the findings in the

literature using a unique dataset that provides a broad measure of financial development.

Overall, the empirical evidence in this study is consistent with the theory of moral hazard
and banking regulation. That is, during the non-crisis period a generous deposit insurance
scheme has a negative effect on bank stability. More specifically, banks engage in risky
activities that deteriorate their stability, when the deposit insurance coverage limit is increased.
On the contrary, I find a positive relationship between a generous deposit insurance and
financial development when the economic environment is stable. This is in line with the
theory that a generous deposit insurance scheme reinforces depositor confidence which has a
positive effect on bank deposits and financial development. I however find that the relationship
is inverse for both variables when there is an economic crisis. More specifically, during an
economic crisis, a generous deposit insurance has a positive effect on bank stability and a
negative effect on financial development. Conversely, in the absence of the policy intervention,
the stabilising effect of explicit deposit insurance is magnified, specifically during an economic

crisis period. This implies that a generous deposit insurance increases the moral hazard effect

290ver this period, Brazil experienced two economic crises: the 2008-2009 global financial crisis and the 2016
Brazilian crisis.

301 consider the 2006 and 2013 policy interventions because they capture the increases in the coverage limit
before the crisis periods.
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and minimises the stabilising effect of deposit insurance during an economic crisis. The
trade-off between financial development and bank stability is therefore reduced in the absence
of the policy intervention, as the trajectory of the variables display a positive relationship during
an economic crisis. Even though the results in the baseline model are robust to alternative
specifications, it is however important to highlight that they should be interpreted with caution.
This is in consideration of the structural weaknesses and political instability in Brazil over the

years, which may affect the transmission of policy interventions.

The main takeaway for policy formulation is that implementing a generous deposit
insurance brings about a trade-off between financial development and bank stability,
specifically in middle-income countries. This paper therefore recommends that policymakers
should increase the risk controls embedded in their explicit deposit insurance schemes by
implementing a generous deposit insurance alongside prudent banking supervision, to curb

moral hazard in the banking sector (Vernikov, 2023).

Despite the burgeoning conversations about the adoption of explicit deposit insurance in
developing economies, there is still no consensus in the literature about how to optimally
design the scheme to reduce systemic risk and fragility in the banking sector. Future research
may, therefore, extend the analysis of this paper to simulate a scenario where the policymakers
simultaneously implement a generous deposit insurance and reinforce some risk controls in
the banking sector, to curb the moral hazard effect. Specifically using quarterly data, in
order to overcome the main constraint in this paper. It is also noteworthy that even though
the results from the synthetic control method support the hypothesis that policy interventions
applied at different phases of the economy have varying effects, the main constraint is that
the method does not account for the size of the policy interventions. Finally, in future
extensions, empirical research could extend the analysis to non-banking financial institutions.
It is particularly important to assess the risk behaviour of non-banking financial institutions
because the systemic nature of risk is such that failures in these institutions can rapidly spread
to banks.
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Appendix A.

TABLE Al: Description of variables

Financial Institutions development Indicator Source
Access Bank branches per 100, 000 adults FinStats
ATMs per 100, 000 adults IMF
Depth Private sector credit-to-GDP FinStats
Pension fund assets to GDP FinStats
Mutual fund assets to GDP FinStats
Insurance premiums FinStats
Efficiency Net interest margin FinStats
Lending deposits spread FinStats
Return on assets FinStats
Non interest income to total income FinStats
Return on equity FinStats
Overhead costs to total assets FinStats
Financial Markets development
Access Percent of market capitalisation FinStats
Total number of debt issuers FinStats
Depth Stocks traded to GDP FinStats
Stock market capitalisation to GDP FinStats
Total debt securities to GDP Dealogic
Government debt securities to GDP BIS
Efficiency Stock market turnover ratio FinStats
Bank Stability Z-score Bankscope

Notes.- The table shows the key indicators used to measure development in financial markets and financial

institutions, as well as bank stability.
Source: IMF
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TABLE A2: List of countries included in the analysis

East Asia &  Europe & Latin America Middle East & South Asia  Sub-Saharan
Pacific Central Asia & Caribbean North Africa Africa
Brunei Albania Antigua Algeria India Angola
China Armenia Argentina Bahrain Pakistan Botswana
Fiji Azerbaijan Aruba Egypt Sri Lanka Mauritius
Indonesia Belarus Bahamas Iran Namibia
Malaysia Bosnia Barbados Jordan Nigeria
Mongolia Bulgaria Belize Kuwait Seychelles
Philippines Croatia Bolivia Lebanon South Africa
Thailand Georgia Brazil Libya
Vietnam Hungary Chile Morocco
Kazakhstan Colombia Oman
Moldova Costa Rica Qatar
North Macedonia  Cuba Saudi Arabia
Poland Dominican Republic ~ Syria
Romania Ecuador Tunisia
Russia El Salvador United Arab Emirates
Serbia Guatemala
Turkey Jamaica
Turkmenistan Mexico
Ukraine Panama
Paragua
Peru
St Kitts & Nevis
Suriname
Trinidad & Tobago
Uruguay
Venezuela

Notes.- The table shows the middle-income countries included in the study. The inclusion of the countries

was subject to data availability.
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