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1 Introduction

At the initial stages of structural transformation, financial development promotes poverty-

reduction, investment and welfare. Multiple authors share this conclusion in different fields

of economics and finance, despite various methods and settings (Levine et al. (2000), Guiso

et al. (2004a), Burgess and Pande (2005), Burgess et al. (2005), Levine (2005), Karlan and

Zinman (2010), Buera et al. (2011), Kaboski and Townsend (2011), Breza and Kinnan (2018)).

However, there remains an unanswered key question: how to promote financial development in

low-income countries? Our research focuses on financial regulation, which can create buffers to

deal not only with financial shocks, but also with the low trust in the banking system. This

is a common feature in developing countries and is responsible for the limited size of local

financial systems (Guiso et al. (2004b)). In fact, trust is a major and persistent element in

household financial decisions (D’Acunto et al. (2019)), and historical events such as the African

slave trade strongly correlate with both present-day trust in the financial sector and access to

financial services in Africa (Pierce and Snyder (2018), Levine et al. (2020)). This relation is

reaffirmed in recent experimental work highlighting the relevance of this channel for households’

investment decisions (D’Acunto (2019)).

We provide two contributions to advance the literature on finance and development. First,

we highlight a novel mechanism through which financial regulation can stimulate financial

development. In banking systems characterized by low trust, the introduction of liquidity

requirements obliges banks to be more liquid and safe, thus increasing the expected depositor

repayment in case of a negative shock to bank solvency. In this respect, financial regulation can

be a substitute for trust, as this new policy does not affect distrust directly, but the mandated

larger amount of liquid reserves, induces households to deposit their financial resources and

thus to access the financial system. Second, we focus on a low-income country that provides a

unique setting to investigate the effects of liquidity requirements: Ethiopia. In 2011, the country

experienced a distinctive policy change that was both large in magnitude and unexpected. These

elements both contribute to strengthening the empirical power of the test, and offering a unique

opportunity to verify the behavioural response to the policy change.

To examine how liquidity requirements affect financial development, we exploit the com-

bination of four different data sources. First, we use a representative panel of depositors from
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one bank, that allows us to follow the same depositor four quarters before and after the policy.

Second, we use data from bank balance sheets at high frequency, to investigate the evolution

of deposits and lending. Third, we employ a survey of bank deposits at the branch level, which

contains the opening and deposit collection across different banks and cities over time. The

latter is of particular interest in showing how liquidity requirements may affect local access to

finance. Finally, we use a map containing the universe of bank branches opened in Ethiopia

until 2014, to investigate the opening and closing of branches and whether this responds to

liquidity regulation.

Our results can be summarized as follows. First, we provide evidence of deposit growth

following this policy, which are mostly driven by wealthy and educated individuals. This finding

is aligned with the results emerging from the bank balance-sheet data, which show an increase in

liquid assets, deposits and loan volumes. Then, we focus on deposit expansion through branch

openings and our branch-level analysis points toward significantly higher deposits in branches

that opened after the policy and in university cities. Finally, branch installation rises sensibly

after the policy and several cities see their first branch after the policy implementation.

Beyond the local effect of this policy, our research offers insights on why liquidity require-

ments are widely adopted in low-income countries, despite limited research and understanding

of their benefits. Several policies of financial regulation, like deposit insurance and bail-outs,

require a government commitment to intervene and necessitate an extensive fiscal capacity. On

the contrary, liquidity requirements are comparatively self-contained in terms of public finance

costs and can be a powerful substitute for the low trust in banks. This is one of the key reasons

why more than 50% of the low-income countries in the world do not offer deposit insurance

(Demirgüç-Kunt et al. (2014)) and regularly adopt liquidity regulation instead. Furthermore,

our case study allows us to investigate liquidity requirements in isolation, given that neither

capital requirements nor deposit insurance are significant in Ethiopia.

The country and the policy introduced in Ethiopia, provide the ideal laboratory to test

our hypotheses. In mid-March 2011, the Ethiopian central bank (National Bank of Ethiopia

(NBE)) approved a directive on liquidity requirements obliging all private commercial banks to

start purchasing 0.27 newly created NBE bills for every Ethiopian birr of private-sector lending

by April 2011. Such bills are liquid both because they can be exchanged with liquidity by the
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central bank and because, given the lack of an interbank market, they have de facto recreated

an interbank system by allowing banks to transfer liquidity claims. This policy generated very

large asset reallocations, with banks mobilizing 10% of their balance sheet and boosting their

liquidity holding by 33% in a few weeks.

Because the policy does not map precisely into the existing models of liquidity requirements,

we introduce a stylized theoretical setting to inform the empirical analysis. The underlying

model, formally derived in Appendix A, is in line with Kashyap et al. (2014) and Calomiris

et al. (2015) and adds two dimensions: 1) a financial development problem, expressed through

the bank deciding how many branches to open in a given geography; 2) a commitment friction

in holding liquid assets, expressed through the timing sequence of the problem. Why is financial

regulation needed? The model highlights the existence of a commitment friction generated by

the limited liability enjoyed by the bank and the depositors lack of trust in the bank. While

the bank could commit to hold liquid assets without regulation, depositors do not trust this

arrangement and do not alter their deposit supply. Such an assumption is particularly suited

for many low-income economies, especially those that experienced a meltdown of their financial

system, as Ethiopia did in the 1990s (Caprio and Klingebiel (2002)). This results in limited

financial development: banks collect few deposits and find convenient not to open new branches.

In this context, the introduction of a liquidity requirement moderates both profits and losses

through a minimum level of safe asset holding in every state of the world. This increases

depositor repayment in those bad states in which the bank would default, thus stimulating

deposits. In the case of severely risky financial systems, we show that liquidity regulation can

even lead to higher bank profits if deposit growth exceeds the decline in the intermediation

margin and loan provision. As a result, branch installation also rises, as higher profitability

leads to more branch opening and provision of additional loans.

Our empirical analysis adapts to the characteristics of the liquidity regulation that we

examine. First, we exploit the virtues of the policy to be large in magnitude and unexpected. In

that regard, we consider the policy change as an exogenous event. Second, we acknowledge the

main limitations of the policy not to be randomly assigned among banks. In the specific, the

policy applies universally to all banks in Ethiopia. To circumvent the problem and to provide

useful insights, we exploit two sources of heterogeneity that enrich our findings. First, we show
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that the reaction in deposits to the introduction of the requirement depends on individual

characteristics: wealth and expected income. Then, as suggested by the theoretical model, we

show that the consequences for lending and branching differ with banks’ characteristics: size

and pre-policy liquidity levels.

We are the first to show empirically that liquidity regulation can have beneficial effects

on deposit inflows and financial development through within-country evidence and a natural

experiment. These issues have been difficult to study before for a variety of reasons. First,

data availability on the banking industry, particularly in emerging markets, is a severe limit.

Except for a few sources (e.g. the Bankscope database), most banks are reluctant to publish any

documentation that goes beyond the mere legal obligations. Moreover, even when sources are

available, they are (unsurprisingly) of low quality, generally incomplete, and focus only on a few

key financial variables, with limited details on branching and geographical outreach. Second,

as our model shows, liquidity regulation has a strong effect on depositors in risky financial

systems, with a few countries presenting the simultaneous variation in the size of the regulation

combined with a risk-prone banking industry.

This paper contributes to two fields at the intersection of finance and development. First,

our paper offers an insight on the size of financial systems and the corresponding frictions and

policies that affect them. The path-breaking paper of Guiso et al. (2004b) studies the role of

social capital on financial development within Italy and observe that social capital affects both

the household means of payments (checks, cash), as well as stock market participation. Follow-

up work in Guiso et al. (2008) investigate how a general lack of trust affects stock purchase and

show that individuals are less likely to buy stock and, conditional on buying stock, they will buy

less using Dutch and Italian data. D’Acunto et al. (2019) study a central determinant inducing

long-term changes in trust in the financial market: the presence of historical antisemitism

in Germany. They document that German households in counties marked by high historical

antisemitism do not differ in terms of savings rates and home-ownership, but are less active

in terms of stock market participation, bank deposits, and mortgages. Two important papers

provide evidence on the relation between trust and finance in Africa. Pierce and Snyder (2018)

show that low levels of trust are a crucial historical consequence of the slave trade, which

produces low access to credit and reduced capital investment. Levine et al. (2020) go beyond
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firms and banks, giving evidence that slave trade produced detrimental long-term effects on

household finance by lowering access to financial services and credit, the use of mobile finance

and weakening trust in financial institutions.

Regarding the policies that can promote the expansion of financial systems, recent work

by De Roux and Limodio (2021) exploit a large and unexpected increase in the Colombian

insurance together with monthly depositor-level records from a major bank to verify that higher

deposit insurance causally increases the depositors of individuals. In particular, they show that

depositors who were bunching at the previous insurance threshold are particularly responsive

to a higher deposit insurance. Also in line with this literature, Chernykh and Cole (2011)

study the launch of deposit insurance in Russia and observe an expansion in the level of retail

deposits and their ratios to total assets following this policy. Gertler et al. (2021) analyze an

alternative mechanism through which lotteries may increase savings by changing the expected

deposit remuneration: through the behavioural overweight of small probabilities.1

In Section 2, we present our main theoretical intuitions and the institutional framework in

Ethiopia. In Section 3, we discuss empirical evidence from the policy change in Ethiopia. In

Section 4, we test the robustness of our results. Finally, Section 5 offers concluding remarks.

2 Conceptual and Institutional Framework

This section presents a conceptual framework relating consumers’ deposit decision, trust and

regulation, and then introduces the context of the reform. Through the conceptual framework,

we present the main theoretical standpoints of this work, some of the model’s notation to

1The paper is also linked to the literature on financial regulation to that on branch expansion and financial
access. In this paper, we find that liquidity requirements foster banks to open more branches, particularly in
rural areas. The indirect (and unexpected) effect of this policy is to increase financial inclusion in Ethiopia
throughout the increase in banking supply. This result is in line with a couple of works on bank expansion and
financial access. Kinnan and Townsend (2012) show that access to financial institutions improves consumption
smoothing in Thailand and highlight the mechanisms through which it interplays with kinship networks. Brown
et al. (2015) find that, after a significant expansion, a major microfinance provider in Eastern Europe was more
likely to enter areas with relatively poor households, in line with Allen et al. (2014) in Kenya. In line with these
results, Burgess and Pande (2005) document a decrease in rural poverty in India due to an expansion of bank
branches in rural areas, as found by Bruhn and Love (2014) in Mexico. Celerier and Matray (Forthcoming)
find that exogenous increases in branch supply due to the US interstate deregulation lead to higher financial
inclusion and wealth for low-income households. D’Andrea and Limodio (2019) find that the arrival of high-
speed internet induced banks to expand their lending and deposits, as well as improving their technological
adoption and liquidity management. Bustos et al. (2020) study the introduction of genetically engineered soy
in Brazil, which exogenously increased deposits in agricultural areas and lending in non-agricultural areas via
bank networks.
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better tie our empirical analysis to our theoretical work which will be more formally developed

in Appendix A. In the remaining part of this section, we will document the context of the

Ethiopian economy and show a measure of awareness of such a reform.

2.1 Conceptual Framework

We consider the determinants of consumers’ deposit decision. In the presence of rational ex-

pectations, depositors consider the role of liquid assets held by banks in making their deposit

decision and the necessity of banks’ commitment to keep sufficient liquidity to stay solvent

in bad times. Of course, abstracting from factors such as reputational costs —for instance if

the consumer-bank relationship is modeled as a one-shot game —such a commitment cannot

be deemed as credible, and that will negatively affect the amount of deposits. On the other

hand, if there was an external element, such as liquidity regulation, forcing banks to raise the

share of assets held in safe liquid assets sR, customers would be be more inclined to deposit, as

regulation becomes a substitute for trust.

Appendix A sketches an essential model to show how a liquidity requirement can promote

deposits and branching, it also delivers some propositions that are valuable for our empirical

analysis in Section 3. Here, we present the predictions and point an interested reader to the

appendix:

Proposition 1

There exists a threshold value for the mandated amount of liquid assets, sR, that promotes

financial development and the expansion of both deposits and loans.

Proposition 2

More efficient banks, i.e. the ones with lower branch installation costs modeled as a low η,

benefit more extensively from this policy, as the greater profitability of each existing branch

leads to a greater bank expansion.

Proposition 3
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Banks with a higher pre-policy amount of liquid assets ψ, who were closer to the mandated

target level of liquid assets of the policy, experience a weaker surge in deposits compared to

other institutions.

2.2 The context of the reform

During the fiscal year 2009-2010, the development of the Ethiopian financial sector was sound:

two new private banks raised the total number of operating banks to 15, bank branches increased

to a historic high, the profit share was high and both capital level and resource mobilization

were enhanced. At the same time, the T-bill market declined compared to the previous year

due to the lower participation of banks, while the interbank money market stayed inactive

because of excess reserves in the banking system. In fact, it is worth remembering that since

its introduction only 23 transactions occured National Bank of Ethiopia (2010).

In early 2011, the National Bank of Ethiopia aimed at increasing the banking sector’s

financing of priority sector projects, i.e the ones seen as drivers for economic growth for the

country. Indeed, the private banks’ share was below 20% (Seyoum and Bessie (2018)) with the

majority of loan disbursements dealing with short-term maturities. For this reason, the Central

Bank approved Market directive MFA/NBEBILLS/001/2011 , which made it compulsory to

purchase 0.27 NBE bills for every Ethiopian birr of private-sectore lending. The proceeds from

these transactions were used to fund the Development Bank of Ethiopia, which was in charge

of selecting and handling such projects2. At the same time, it was also argued by the central

bank that this policy intends to revive the local interbank market by allowing banks to trade

liquidity claims (IMF (2016)). The real reason is likely to embrace both of the arguments, and

similar policies have been implemented in several countries over the past century (Edey and

Hviding (1995))

This public-sector-led growth strategy, was not immune to critiques. In fact, IMF (2012)

was concerned this policy created a further cost on lending, which on the one hand could shrink

banks’ profitability and lending, while on the other hand raise the risk of maturity mismatch

for financial intermediaries. Then, even the core idea of the DBE’s intermediation was found

2Some national and international observers, for example, the International Monetary Fund, argue that this
regulation is intended to collect government revenue to fund the construction of a national infrastructure, the
Grand Ethiopian Renaissance Dam (source: here).
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to show inherent vulnerability: indeed, banks’ non-compliance could ex-ante create a funding

problem for the latter entity and the projects. At the same time, ex-post , it was reported that

a non-trivial share of such proceedings was actually invested by the DBE in Treasury bills,

given the long time needed for project appraisal and approval, and prudential limits on single

borrowers (IMF (2014)).

In fact, the effects of such a directive were sizable: since its introduction total NBE bill

purchased by the banking sector reached Birr 12.84 billion at the end of the fiscal year. For

what concerns the penalties for deviating from this policy, article 26 of the NBE Establishment

Proclamation N° 591/2008 states that both Chief Executive Officer of the bank and the bank

itself are jointly liable to be investigated with criminal offence and imprisonment for up to 15

years. Regarding the enforcement of this punishment, and its application to banks and CEOs,

there is no evidence on the violation of the 27% rule. This may be due either to the fact that all

banks complied with the norm, as highlighted by our empirical setting, or that the information

on such a punishment has not been made publicly available.

2.3 Awareness

It is important to understand the extent to which this reform was known and depositors were

aware of this change, because only in this circumstance there would be a behavioural response

in their deposit decision. To investigate this, we employed the Factiva (2022) database, which

aggregates news and business information published on business sources from all over the world.

This source offers a third-party, impartial and comprehensive list of references, which allows to

understand the factors driving information within and across countries and over time.

To measure the awareness of changes in regulation, we retrieved the number of documents

on Ethiopa and its neighbouring countries citing the words “regulation” and “bank” between

2009 and 2013. Figure 1 plots the results of these queries. In particular, to make countries

comparable, each time series was expressed in terms of its original value in 2009. Ethiopia shows

a quite starker interest in regulation for the year 2011 compared to both 2010 and 2012 and a

marked rise in the number of documents containing the world “bank” from 2010 to 2011. This

suggests a rather different pattern from the one shown by its neighbours, which do not exhibit a

steep increase in the number of relevant documents as the one shown in Ethiopia. While we do
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not consider these indicators as an encompassing indicator of awareness, we believe that these

statistical elements do not confute the underlying hypothesis that regulation and banking were

elements with key attention in the media.

Figure 1: Awareness and the Factiva Database

(a) “Regulation” (b) “Bank”
Notes: This figure plots the time series for the number of documents citing the word “regulation” (left-hand panel) and “bank” (right-hand panel) for
each country. Each time series is expressed in terms of its 2009’s value for comparability and the countries are Ethiopia expressed with a solid line,
Rwanda with dashes, Uganda with dots, Djibouti with short dashes and dots and Sudan with long dashes and dots.

3 Empirics

This section brings the predictions of Proposition 1, 2 and 3 to an empirical test using different

datasets. Subsection 3.1 introduces the data sources employed in the analysis. Subsection 3.2

presents evidence of policy compliance and the increase in the share of liquid assets held by

private banks. Then, subsection 3.3 presents the main empirical results of this work.

3.1 Data and Sources

We use a variety of databases to map the empirical analogues of our theoretical model:

� A panel of bank depositors: Through contacts with bank executives from one com-

mercial bank, which did not accept to be publicly named in our paper, we were able to

receive confidential data on a representative panel of bank depositors. These data are

used by the bank to calibrate its operations (summarize deposits, target its marketing)

and are described by the bankers to be representative in terms of deposit distribution and

other dimensions (jobs, geography). We observe 954 depositors for eight quarters, four

before and four after the policy, and study their deposit choices. We compute quarterly
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deposit growth for each depositor and associate that with individual’s occupation and

educational attainment.

� A survey of bank branch managers: We contacted the universe of bank branches

in Ethiopia until the end of 2016 (3,301 branches) and for 792 of them (24% of the total

) we were able to conduct a 30 minute interview. These 792 branches are representative

of the population across two dimensions. First, they are geographically representative

as these branches spread across more than 50 cities across all regions of Ethiopia, with

this proportion being aligned with the population. Second, the likelihood that a branch

responded to our survey does not correlate with the number of branches in town and a

measure of local GDP through satellite lights.3 The key variables that we collected from

those interviews are: the amount of deposits at the branch level and the year in which

the branch was opened.

� A detailed map of all bank branches in Ethiopia: For each bank, we collect

information on all the branches installed, their region and city, the month and year of

opening. Our map covers 2,023 branches installed by all 14 banks registered in Ethiopia

until 2013, and opened between 2000 and 2014.

� Balance-sheet data: We received access, subject to a confidentiality agreement, to

confidential data on the monthly balance sheets of all Ethiopian private banks between

2010 and 2013. These data are proprietary of the National Bank of Ethiopia.

3.2 Evidence from Ethiopia

In this section, we present empirical evidence on Ethiopia and the behaviour of local private

banks, exploiting the introduction of a new liquidity regulation announced in mid-March 2011.

On this date, the NBE issued a directive requiring all commercial banks to hold 27% of new

loan disbursements in NBE bills from the beginning of April 2011.

Before analysing the policy, we provide summary statistics on the key variables that we use

for our analysis. Table 1 reports the summary statistics for total deposits and private sector

lending and five variables related to bank assets.

3Results are available upon request.
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Ethiopian banks rely intensely on bank deposits, which are mostly retail deposits (unfortu-

nately, a finer description than “total deposits” is not available in our data). Panel A shows

that bank deposits slightly exceed the amount of private sector lending and represent 67% of

bank total liabilities (assets). Private sector loans are also substantial, and account for around

40% of bank total assets. Finally, a significant component of total assets lies in liquid assets

(25%) and in the newly created NBE bills (9.8%).

The relevant aspect of studying the so-called 27% rule is given by its unique conditions. First,

it was an unexpected policy, announced less than one month before implementation. Second,

it caused a rapid and large accumulation of safe assets by banks. During a single quarter, the

share of safe assets held by local banks passed from 21% to 28%, a sensible increase of 33%.

Table 1: Summary Statistics
(1) (2) (3) (4) (5)

Variables Obs. Mean S.D. Min. Max.
Panel A – Aggregates

Ln Total Deposits 512 7.714 1.056 2.992 9.43
Ln Private Sector Lending 512 7.320 1.128 0.510 9.104

Panel B – Relative to Assets
Deposits 512 0.673 0.095 0.125 0.807
Private Sector Lending 512 0.392 0.075 0.003 0.586
NBE Bills 512 0.098 0.072 0.000 0.248
Liquid Assets 512 0.252 0.068 0.107 0.795
Capital 512 0.142 0.086 0.000 0.835

Notes: This table reports the summary statistics for the main variables in the analysis. Panel A presents two variables described
as the natural logarithm (Ln) of one plus their corresponding amount in Ethiopian birr. Total Deposits are defined as the sum
of demand, savings and fixed deposits. Private Sector Lending collects the volume of loans extended to the private sector. Panel
B reports all variables normalized by total assets. Liquid Assets are defined as the sum of other balance sheet variables (cash,
treasury bills, reserves, NBE bills, interbank holdings). Obs. denotes the number of observations; S.D. denotes standard deviation.

We first offer a simple test of compliance in which we run the following regression:

∆vit = ιt + β∆Lendingit + uit,

where the changes in the variables v (NBE bills and liquid assets) are regressed on the changes

in private sector lending for the period following the introduction of the new regulation. The

policy prescribes that, for every Ethiopian birr that banks place in a new loan, they need to buy

0.27 NBE bills. Unfortunately, banks balance sheets provide information on the total volume

of lending. Hence, we use changes in lending as an (imperfect) proxy for newly generated loans.

Table 2 shows evidence in line with policy compliance.
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Column (1) shows that for every new birr of private sector lending, banks buy on average

0.21 NBE bills. This quantity is not statistically different from 0.27: the amount prescribed by

the policy. Column (2) shows that, as the purchase of NBE bills increases, so does the overall

level of bank liquidity, meaning that the policy generally affects the amount of liquid assets

(cash, reserves, treasury bills, NBE bills, interbank holdings).

Table 2: Compliance with NBE Bills
(1) (2)

Variables ∆ NBE Bills ∆ Liquid Assets
∆ Lending 0.208*** 0.164***

(0.039) (0.045)

Quarter-Year FE Yes Yes
Observations 378 378
Adj. R sq. 0.516 0.907
Mean Dep. Var. 31.73 52.93
S.D. Dep. Var. 93.31 615.02

Notes: This table shows the relation between the amount of NBE bills and liquid assets and private sector lending. Standard errors
are clustered at bank level. Δ NBE Bills describes the changes in the volume of NBE bills in Ethiopian birr that a bank presents in
its balance sheet. Δ Liquid Assets describes the changes in the volume of liquid assets held in a bank balance sheet. Liquid assets
are defined as the sum of other balance sheet variables (cash, treasury bills, reserves, NBE bills, interbank holdings). The means
and standard deviations (S.D.) of these variables are reported in the last two rows of the table. Δ Lending describes the changes in
volume of Ethiopian birr of private sector lending registered in the bank balance sheet. *** indicates significance at the 1% level.

From a theoretical standpoint, the new regulation can be mapped as a positive shock to the

share of assets held in safe assets sR, which, combined with the special conditions characterizing

the policy (unexpected and large in magnitude), make it ideal for our analysis. It is also

important to highlight that the NBE bills do not constitute a profitable asset. Indeed, they

pay a fixed remuneration of 3% per year, that is lower than the minimum deposit rate, 5%, and

lower than the average lending rate, 12% (NBE 2012).4

To test the implications of Propositions 1, 2 and 3, we collect confidential data on the

monthly balance sheets of all Ethiopian private banks between 2010 and 2013. With those

data, we build a unique city-level map of Ethiopian branches during the period 2000-2014,

4Therefore, this policy, as well as mandating liquid assets, lowers the return on private sector lending, because
banks are forced to purchase government bills with a negative remuneration for every loan. As a consequence,
this piece of financial regulation also includes a lending tax, which would generate an effect against the one
we highlight here. The lending tax would lower lending, whereas the “liquidity effect” should boost lending by
attracting new deposits. In this context, the liquidity effect is stronger than the tax effect, which is very small.
In fact, before the policy, a unit loan would deliver an average net 7% return (12% average lending rate minus
5% deposit rate), whereas after the policy, it would deliver the same gross return minus the net remuneration of
these bills −2% multiplied by the amount of the purchased bills 0.27, hence 7% − 0.27 × 2%, which results in a
0.54% decline on lending returns. The small tax element was also confirmed during our extensive consultations
with Ethiopian central bank executives and private bankers.
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where for every bank, we know the cities in which all new branches have been opened, with the

respective month and year.

Propositions 1, 2 and 3 suggest two central mechanisms that we test in our model. First, a

shock to sR, as the one caused by the introduction of the new liquidity requirements, promotes

deposit growth. Second, the impact of the shock depends on banks characteristics: η, bank size,

and ψ, bank pre-policy amount of liquid assets. Ethiopia is an exceptional context in which to

test these hypothesis. On the one hand, it offers a large time-series variation in sR. On the

other hand, it also offers a large cross-sectional variation in η and ψ.

Figure 2 presents the amount of total assets associated with the 14 Ethiopian banks at the

beginning of 2011, before the policy implementation. It clearly emerges a distinction between

big and small banks. Indeed, there is a large discontinuity between the sixth bank, Bank of

Abyssinia (BOA), with assets close to eight billion birr, and the seventh bank, Construction

and Business Bank of Ethiopia (CBB), with assets below four billion birr. Therefore, we set

the hypothesis that large banks are also endowed with a better technology (lower unit cost),

while small banks are endowed with a worse technology (higher unit cost). Large banks match

the ηL case in our theoretical setup (lower cost of branch opening), whereas small banks match

the ηH case (higher cost of branch opening). Consequently, we define a dummy variable “Big

Bank” that takes unit value for the first six banks, and zero for the remaining. In Appendix

E, we provide evidence in favour of our identification and show that, indeed, “big banks” are

not just larger, but also present 40% lower administrative costs over assets and 45% lower

administrative costs over personnel.

13



Figure 2: Banks Assets and Size

Notes: This figure shows a bar chart reporting the total assets of all Ethiopian private banks at the beginning of 2011, one month
before the introduction of the policy. There is an evident existence of a substantial discontinuity between the third largest bank,
Wegagen Bank (denoted by Wega..), and the sixth largest Ethiopian bank (BOA), and also between the sixth and seventh largest
banks, BOA and CBB. The six largest banks are shown in red and are those that we classify as big banks.

Figure 2 reports two panels. The upper panel shows the distribution of liquid assets held by

Ethiopian banks in the quarter before the policy change (dashed blue line), and after the policy

change (solid red line). Two interesting facts emerge. First, the median share of liquid assets

before the policy is 21%, which increases after the policy to 28%, meaning a median increase of

33% in one quarter. Second, the distribution of the liquid asset share is almost entirely shifted

rightward. The lower panel shows the percentage increase in the share of safe assets. Its mean

is 33%, but there is very high variance. In particular, there exists a tail of banks that effectively

double their holding of liquidity. The latter, is crucial for testing Proposition 3, and we use the

percentage increase in the share of liquid assets, as a source of cross-sectional variation to test

our hypothesis.
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Figure 3: Bank Liquid Assets – Pre- and Post-Policy
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Notes: This figure comprises two panels. The upper panels presents the distribution of the share of liquid assets held by Ethiopian
banks in the quarter before the policy (dashed blue line) and a quarter after the policy (solid red line). The lower panel reports a
distribution of the percentage increase in the share of liquid assets.

3.3 Main Results

This section reports the core empirical contributions of our work. Each subsection follows closely

the three propositions of our conceptual framework. Subsection 3.3.1 tests Proposition 1 and

focuses on the intensive margin to give evidence that financial regulation promotes within-bank

deposits growth. In particular, we show using depositor level data a parallel trend in deposit

growth across the terciles of depositors distribution and a significant divergence after the policy.

Moreover, we further relate such deposit growth to depositors educational level. At the same

time, the subsection 3.3.2 investigates in greater detail the proposition 2, giving evidence on

the extensive margin effect of this policy, i.e deposit expansion through branch openings. To

be specific, we first verify with branch survey data that deposits are higher in branches that

opened after the policy change and in cities that present a university. Then, we show using the

afore-mentioned map of bank branches that branch installation increases markedly after the

policy and that a lot of cities see their first branch after the policy implementation. Each of
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the latter sections presents the empirical models and corresponding results. Last but not least,

subsection 3.3.3 explores proposition 3 and verify that liquid asset purchases increase after the

policy, that new deposits are collected in old branches, and that loan volumes also increase.

3.3.1 Depositors

Our analysis proceeds as follows:

1. We study how different terciles of the deposit distribution behave over time, and verify

that only the third tercile react to the policy change.

2. We show that this reaction is particularly strong among depositors with a university

degree.

The four quarters preceding the policy introduction are used to compute average deposit

holding and to assign each individual to a tercile. Our panel presents a sizeable growth in

deposits of 2.1%, with a large standard deviation (2.93), which is typical for emerging countries

which present a sizeable volatility of bank deposits (Choudhary and Limodio (2022)). Such

growth rate is slightly higher for depositors in the second and third terciles, 6%, though not

statistically different from the one associated to the first tercile. The first tercile of the distri-

bution holds 24% of the amount of total deposits, whereas the second and the third terciles

hold 31% and 45% of deposits respectively.

Our empirical model is specified as follows

vidt = ιi + ιt +
3∑

d=2

ιt × Terciled + εidt,

where we regress the deposit growth of individual i belonging to tercile d at quarter-year t over

individual and quarter-time fixed effects, ιi and ιt, and an interaction between the time fixed

effect and the dummy for the second and third terciles,
∑3

d=2 ιt × Terciled. As a result, while

ιt embeds the trend of deposit growth by depositors in the first tercile, the two interactions

permit to study these trends for depositors in the second and third terciles, ιt × Tercile2 and

ιt × Tercile3, respectively. These variables are useful to test the parallel trend hypothesis and

verify whether different terciles react heterogeneously to the policy.
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After this initial test, we unpack our results by presenting the following regression

vidt = ιi + ιt + β2Tercile2 × Policyt + β3Tercile3 × Policyt + εidt,

in which we introduce a dummy variable taking unit value for all quarters after the policy

introduction, Policyt, and interact that variable with dummies for the second and the third

terciles. Beyond summarizing the previous results, this specification can be easily enriched to

study whether deposit growth varies according to depositors educational attainment. To do

so, we introduce a dummy variable that takes unit value for all individuals whose job can be

unequivocally associated with a university degree,5 Universityi, and zero otherwise. Then, we

interact this variable with Policyt and Terciled, exclusively for the third tercile given that the

number of individuals with a university degree in the other terciles is very low. It is important

to highlight that very few depositors are classified as holding a university degree, 5.6%, that is

in line with country level statistics (6.1%) and these almost entirely located in the third tercile.

Figure 4 plots the coefficients of the second and third tercile, in which the excluded group is

the first tercile. The upper panel shows the evolution of the standardized deposit growth across

terciles, while the lower panel shows the difference between the third tercile and the others,

including the 95% confidence interval. Both pictures show that the second and third terciles

evolve on parallel trends before the policy change, whereas from that point onward, there is

a steady and statistically significant increase in the deposit growth of (“wealthy”) depositors

belonging to the third tercile. This increase is relatively large in magnitude, it averages 16% of a

standard deviation, and statistically different from zero, however, it is also relatively dispersed,

as the lower panel reports.

5The following jobs are coded with a 1 in the University Dummy: Medical Doctor, Architect, Engineer,
Lawyer, Agronomist, Professor and Scientist. The job “Business Owner” does not contain sufficient details and
hence is coded with a zero.
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Figure 4: Policy Change and Trends – NBE Bills and Liquid Assets
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Notes: This figure plots the coefficients of the trend in deposit growth exhibited by the second and third terciles compared with the
first tercile (upper panel) and the difference between the third and the other terciles (lower panel). To simplify the interpretation of
the coefficient, we standardize deposit growth. In the upper panel, the dashed blue line indicates the coefficient of deposit growth
for the second tercile, while the solid green line reports the coefficient for the third tercile. The policy is implemented in the second
quarter of 2011 and is indicated by the dashed red vertical line. As indicated by both panels, the pre-trend between the first, second
and third terciles are not statistically different from zero before the policy, whereas there is an increase in deposit growth by the
third tercile. The standard errors are clustered at individual level.

Table 3 refines and unpacks our results by presenting estimates from the previous regression,

where the dummy Policyt replaces quarter-time fixed effects. Column (1) summarizes the

findings in Figure 4. The standardized deposit growth of individuals belonging to the second

tercile is not statistically different from the one in the first tercile, whereas that of depositors

in the third tercile is 16% of a standard deviation higher. Column (2) adds a further element

of heterogeneity by introducing the dummy Universityi for individuals in the third tercile,

given that this variable is almost completely absent in the other two terciles with less than

10 observations. This exercise unpacks the heterogeneity behind the increase in deposits by

individuals in the third tercile and shows that education is an important element. The first
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two rows confirm the results from column (1), while the remaining row shows that the highest

deposit growth is recorded among depositors belonging to the third tercile and with a university

degree. Their deposit growth increases by a further 30% of a standard deviation. We interpret

the latter as a signal that expected income, on top of wealth, matters for saving decisions.

To summarize, our results are in line with the policy injecting trust into the financial system

and show that wealthy and educated depositors are the ones that respond more favourably to

this changing environment.

Table 3: Policy Change, Deposit Growth and University
(1) (2)

Variables Standardized Deposit Growth
Tercile 2 × Policy 0.031 0.021

(0.051) (0.057)
Tercile 3 × Policy 0.166*** 0.151***

(0.052) (0.051)
Tercile 3 × Policy × University Degree 0.289**

(0.127)

Individual FE Yes Yes
Quarter-Year FE Yes Yes
Observations 7,632 7,632
Adj. R sq. 0.082 0.087
Mean Dep. Var. 0.021 0.021
S.D. Dep. Var. 2.932 2.932

Notes: This table reports ordinary least squares (OLS) estimates; the unit of observation is the individual depositor, and depositor
and quarter-time fixed effects (FE) are included. Standard errors are clustered at individual level. Deposit growth varies at
quarterly level and is defined as follows: the difference between the natural logarithm of deposits in quarter t minus the natural
logarithm of the deposits at t − 1. This is then standardized, and hence we subtract 0.0.21 and divide by 2.932. The means and
standard deviations (S.D.) of deposit growth are reported in the last two rows of the table. This variable is regressed over the Policy
variable, which is a dummy taking unit value for all quarters after 2011q2, a dummy for each tercile of the deposit distribution and
a dummy taking unit value if a depositor holds a job characterized by a university degree. ***, **, and * indicate significance at
the 1%, 5%, and 10% levels, respectively.

3.3.2 Branches

In line with the theoretical model, we expect branches opened after the policy change to collect

more deposits. At the same time, in line with the depositor-level evidence presented in the

previous section, we expect branches located in wealthy places, inhabited by more educated

individuals, to collect even more deposits. In that regard, we code the location of Ethiopian

universities in the branch survey, and associate each branch to a dummy variable that defines

whether the city hosts a university. As a result, we can verify whether branches that opened

after the policy change in cities with a university collect more deposits than branches opened

in cities without a university.
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The empirical specification that we use is as follows

vjbct = ιb + ιc + ιt + β After Policyt × Universityc + εjbct,

where the natural logarithm of deposits held by branch j of bank b in city c that opened in year

t is regressed over bank, city and time fixed effects, respectively ιb, ιc and ιt. The key variable

of interest, After Policyt × Universityc, is an interaction between a dummy taking unit value

for all branches that opened from the year of the policy change (2011) onward, After Policyt,

and a dummy taking unit value in cities hosting a university, Universityc.

The above specification characterizes a difference-in-difference (DID) analysis. The first

difference compares two branches that are opened in the same city, with one existing before the

policy and the other being opened after the policy, as picked up by the dummy After Policyt.

The second difference compares two branches that were opened in the same post-policy year,

but across different cities, one presenting a university and the other not, Universityc.

The coefficient β represents the DID coefficient and it measures the difference in the level

of deposits between branches that opened after the policy in cities hosting a university, and

hence presenting a pool of depositors who should react to the policy, and cities that do not

present a university. Bank, city and year fixed effects are important, because they control for

the fact that: a) some banks may hold higher or lower deposits regardless of the policy change

(more or less popular/trusted); b) cities may present different level of deposits, as GDP widely

varies across the country and c) branches opened in certain years may present different levels

of deposits in an idiosyncratic manner.

Table 4 reports the results associated to the DID specification. Column (1) represents the

baseline specification and shows that branches opened after the policy in university cities present

24% higher deposits than branches opened in the same period in non-university cities. Given

that this is a level-difference recorded over a period of 4 years (from 2011 to 2014), it translates

into an equivalent higher yearly growth of deposits of 5.5% (in a confidence interval between

0.4% and 9.9%). Column (2) adds to the previous set of fixed effects a control for bank-year

trends. The latter, accounts for possible differing trends in deposit growth across banks and

over time. As we can see, the point estimate is unaffected. In Column (3), we further control for

unobserved heterogeneity and include city-bank fixed effects. In this case, the point estimate
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grows from 24% to 44%, with an annualized deposit growth of 9.5% (in a confidence interval

between 5.5% and 13.1%). In Column (4) we include all fixed effects together and find that

results are in line with those in column (3). Finally, in column (5) we further control for satellite

night lights data at the district level, which, as highlighted by Henderson et al. (2011), are an

important measure of economic development, particularly in low-income countries. NOAA

offers a range of publicly available datasets on various satellite measurements on luminosity, as

well as climate and other variables. In particular, we employ the dataset built by Crescenzi and

Limodio (2022), which combines through the use of Support Vector Machines information from

two distinct databases collected by NOAA, the Defense Meteorological Program Operational

Linescan System6 and the Suomi National Polar-orbiting Partnership7. Controlling for satellite

light at the district level lowers somewhat the estimates from 48% to 31%, but still this figure

cannot be rejected to be different from zero.

Table 4: Branch Deposit, Policy and University
(1) (2) (3) (4) (5)

Variables Branch Deposit - Natural Log
After Policy × University 0.241** 0.238* 0.445*** 0.483*** 0.314**

(0.119) (0.142) (0.0995) (0.118) (0.158)

City FE Yes Yes Yes Yes Yes
Bank FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Bank x Year FE Yes Yes Ye
City x Bank FE Yes Yes Yes
Satellite Data Yes
Obs. 792 792 792 792 792
Adj. R sq. 0.584 0.582 0.529 0.513 0.837
Mean Dep. Var. 13.11 13.11 13.11 13.11 13.11
S.D. Dep. Var. 1.095 1.095 1.095 1.095 1.095

Notes: This table reports ordinary least squares (OLS) estimates; the unit of observation is a branch. Standard errors are clustered
at city level. Branch deposit measures the natural logarithm of the deposits recorded in a survey conducted in 792 branches across
249 cities in Ethiopia. This variable is regressed over the Policy variable, which is a dummy taking unit value for all years from
2011 onward. University takes unit value for all Ethiopian cities that presented a university in 2011 and afterward. ***, **, and *
indicate significance at the 1%, 5%, and 10% levels, respectively.

Evidence from a Branch Map of Ethiopia

In this section, we present further evidence on a key aspect of Propositions 1, 2 and 3. We

show that the adoption of the new liquidity requirements also induces branch expansion.

6More information is available at https://ngdc.noaa.gov/eog/dmsp/downloadV4composites.html
7More information is available at https://www.nasa.gov/mission_pages/NPP/mission_overview/index.

html
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The scope of this analysis is twofold. First, we want to verify whether the number of branches

increases as the liquidity requirements get in (in line with model predictions). Second, we want

to test whether these new branches are more “rural”, where we measure rurality as the distance,

in kilometres, from the bank headquarters.

For those reasons, we collapse our branch-level dataset to a panel data at the bank-level

with months and years.

Our test is a typical difference-in-difference specification

vimy = a+ b · Policymy ×Bank V ariationi + ιi + ιm + ιy + εiy, (1)

where the two measures of branch expansion (number of branches and kilometres from the

headquarters), vimy, are regressed over: bank, month and year fixed effects, ιi, ιm and ιy; and

the interaction between a policy dummy taking unit value after April 2011, and the two sources

of bank variation studied in this paper (big banks and the percentage increase in the share of

liquid assets).

Table 5 presents the results. Columns (1) and (2) refer to the distinction between big

and small banks. Column (1) shows that, after the policy, big banks increase their branch

expansion significantly more than small banks. The effect reported in Column (1) corresponds

to 0.586 percentage points over the three years after the policy, meaning a 5.37% increase per

year. Column (2) provides a measure of the “rurality” of these new branches, which increases

by 12% over a three-year period, that is 3.85% per year. Columns (3) and (4) replicate the

same estimates but distinguishing on the base of the percentage increase in liquidity. Column

(3) shows that, after the policy change, banks that increased their liquidity by one standard

deviation experienced a 13% increase in their installed branches over a three-year period, that

is a 4.16% increase per year. Analogously, Column (4) shows an increase in the distance from

the headquarter by 16% over three years, that correspond to a 5.07% per year.
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Table 5: Branches and Liquidity
(1) (2) (3) (4)

Variables Ln Num. of Ln Distance Ln Num. of Ln Distance
Branches in Km Branches in Km

Policy × Bank Variation 0.586*** 1.021** 0.471*** 1.423***
(0.166) (0.450) (0.139) (0.431)

Bank Variation Big Banks Percentage Liquidity Increase
Bank FE Yes Yes Yes
Time FE Yes Yes Yes

Observations 518 518 518 518
Adj. R sq. 0.891 0.660 0.882 0.663
Mean Dep. Var. 3.447 8.558 3.447 8.558
S.D. Dep. Var. 1.034 1.720 1.034 1.720

Notes: This table reports OLS estimates. The unit of observation is bank level, and bank, month and year fixed effects (FE) are
included. Standard errors are clustered at bank level. The number of branches (Num. of Branches) is defined as the cumulative
number of branches installed by a bank, while the distance from the headquarters (Distance in Km) is the cumulative number of
kilometres of the branches installed by a bank. Their means and standard deviations (S.D.) are reported in the final two rows of
the table. These variables are regressed over the interaction of a Policy dummy taking unit value after April 2011 and two sources
of Bank Variation. In columns (1) and (2), we use the Big Bank dummy; while in columns (3) and (4), we use the percentage
increase in the share of liquid assets after the policy. The adjusted R2 (Adj. R sq.) of these regressions is also reported. *** and
** indicate significance at the 1% and 5% level, respectively.

3.3.3 Bank Balance Sheets

The introduction of new liquidity requirements creates a large exogenous variation in the ag-

gregate level of sR. From the point of view of the theoretical model, this leads to more liquid

assets, which stimulate deposits and consequently lending. Private banks are all (and equally)

affected by the policy, but they can respond differently depending on their level of technology

(parameter η).

In this section, we offer several tests to study Propositions 1 and 2 empirically. First, we

verify that NBE bills were purchased in line with policy prescriptions and that the policy itself

was not applied differently between big and small banks. Second, we report the evolution

by quarter of the main balance sheet variables, removing bank-specific effects and seasonal

fluctuations, and show the presence of a discontinuity at the policy change, significantly stronger

for large banks. Those results together, offer quantitative evidence in favour of our model and

provide empirical support to the predictions on the main variables and the heterogeneity on

banks response.

Our tests explore all available time-series information, as clarified in equation (1). In that

regard, we verify how deposits, lending, NBE bills and liquid assets move during the quarters

that compose our sample and whether a differential trend is registered for big banks. To tighten
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the empirical exercise to the theoretical model, we use the logarithm of real deposits and loans,

whereas we take NBE bills and safe assets as a share of bank’s total assets (remember, in fact,

that the variable sR represents the share of assets held in safe assets).

Our theoretical model predicts a discontinuity around the introduction of the policy, stronger

for large banks, and associated long-term effects. For that reason, we estimate the following

equation

viqy = a+
13∑

qy=1

bqy · dqy +
13∑

qy=1

cqy · dqy ·Big Banki + ιi + ιiq + εiqy, (2)

where the variable viqy is regressed on a dummy variable dqy, which takes unit value for each

quarter qy of the 13 available, an interaction of this dummy with the BigBank dummy variable,

a bank fixed effect ιi, and a bank-quarter fixed effect ιiq, to account for seasonality. The

coefficients cqy are the core of this estimation and report the average differential evolution of

the variable viqy for big banks. Note that, while in equation (1) the sign of the interaction term

was negative because the theoretical model measured η, here the interactions are expected to be

positive, because BigBank measures the inverse of η. This difference stays across all empirical

exercises.

Figure 5 presents the average trend in the quantity of NBE bills (upper panel) and overall

liquid assets (lower panel) as a share of total assets for all banks. The upper panel shows

that, before the policy change, there were no such bills in the economy (all banks held exactly

zero bills), whereas after the policy change, these bills represent 15% of bank assets. The lower

panel shows that overall liquidity as a share of total assets increases, but only by 5–8 percentage

points. Indeed, we find that the increase in liquid assets is not in one-to-one proportion with

that in NBE bills, suggesting that banks also change the inside composition of their liquid

assets.
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Figure 5: Policy Change and Trends – NBE Bills and Liquid Assets
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Notes: This figure plots the coefficients of the overall trend in the asset share of NBE bills (upper panel) and the asset share of overall
liquid assets (lower panel) over all quarters available in the data. As is evident, there occurs an important discontinuity around
the policy introduction (vertical dashed red line), and all banks start purchasing a large amount of NBE bills, with a significant
increase in the amount of overall safe assets. As is evident from Table 6, big and small banks do not purchase statistically different
quantities of such assets.

Figures 6 and 7 present the effects of the policy implementation on deposits and loans. In

both figures, the upper panel shows the co-evolution of big and small banks, while the lower

panel reports their difference with the associated 95% confidence interval. We find parallel

trends before the policy introduction, whereas the trends in both deposits and loans start to

diverge significantly after the policy.
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Figure 6: Policy Change and Trends – Deposits
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Notes: This figure plots the coefficients of the overall trend exhibited by small and large banks for the natural logarithm of deposits
(upper panel) and the difference and 95% confidence interval (lower panel) over all quarters available in the data. Big banks are
reported with a blue solid line, while small banks are reported with a blue dashed line. The policy is announced in mid-March 2011
and implemented in April 2011 (vertical red dashed line). As is evident, there occurs an important discontinuity around the policy
introduction (Quarter 5).
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Figure 7: Policy Change and Trends – Lending
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Notes: This figure plots the coefficients of the overall trend exhibited by small and large banks for the natural logarithm of private
sector lending (upper panel) and the difference and 95% confidence interval (lower panel) over all quarters available in the data.
Big banks are reported with a blue solid line, while small banks are reported with a blue dashed line. The policy is announced in
mid-March 2011 and implemented in April 2011 (vertical red dashed line). As is evident, there occurs an important discontinuity
around the policy introduction (Quarter 5).

Table 6 reports the coefficients associated to deposits, loans, NBE bills and liquid assets,

by differentiating between big and small banks. First, we cannot reject parallel trends, while

such trends divert after the policy change (confirming the graphical results). Second, big and

small banks do not accumulate a statistically different quantity of NBE bills and liquid assets.

Third, the point estimate related to the post-policy increase in deposits is higher than that in

lending, in line with the idea that additional deposits are key for financing additional lending.

To summarize, consistently with our theoretical model, an increase in safe asset holding by

all banks generates a differential expansion in deposits and loans, stronger for larger banks.
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Table 6: Liquidity Requirements, Bank Size and Banking
(1) (2) (3) (4)

Variables Total Deposits Private Lending NBE Bills Liquid Assets
Ln Mill. Birr Ln Mill. Birr Asset Share Asset Share

Big Banks
Big Bank × Quarter 2 0.0774 0.0935** 0.0000 0.00246

(0.0469) (0.0364) (0.0004) (0.0116)
Big Bank × Quarter 3 0.0841 0.00917 −0.000716 0.00881

(0.171) (0.291) (0.00101) (0.0280)
Big Bank × Quarter 4 0.112 −0.0190 −0.00197 0.0610

(0.251) (0.376) (0.00265) (0.0519)
Big Banks and Post-Policy

Big Bank × Quarter 5 0.254 0.262* −0.0133 −0.00574
(0.174) (0.139) (0.0196) (0.0264)

Big Bank × Quarter 6 0.360** 0.296* −0.0164 −0.00451
(0.165) (0.146) (0.0188) (0.0314)

Big Bank × Quarter 7 0.455** 0.357** −0.0179 −0.0133
(0.164) (0.155) (0.0202) (0.0347)

Big Bank × Quarter 8 0.535*** 0.428** −0.0134 −0.0226
(0.177) (0.173) (0.0180) (0.0341)

Big Bank × Quarter 9 0.622*** 0.487** −0.00819 −0.00775
(0.179) (0.190) (0.0227) (0.0294)

Big Bank × Quarter 10 0.658*** 0.519** −0.0195 −0.00476
(0.189) (0.204) (0.0205) (0.0312)

Big Bank × Quarter 11 0.716*** 0.572** −0.0261 −0.0329
(0.204) (0.215) (0.0224) (0.0375)

Big Bank × Quarter 12 0.788*** 0.622** −0.0359 −0.0383
(0.212) (0.233) (0.0225) (0.0344)

Big Bank × Quarter 13 0.845*** 0.699** −0.0322 −0.0400
(0.219) (0.249) (0.0238) (0.0365)

Quarter-Year FE Yes Yes Yes Yes
Bank FE Yes Yes Yes Yes

Observations 512 512 512 512
Adj. R sq. 0.951 0.875 0.893 0.384
Mean Dep. Var. 7.751 7.295 0.0940 0.252
S.D. Dep. Var. 1.574 1.150 0.0736 0.0703

Notes: This table reports OLS estimates; the unit of observation is bank level, and bank and quarter × year fixed effects (FE) are
included. Standard errors are clustered at bank level. Total Deposits is a variable aggregating demand, saving and time deposits
at bank level; it is continuous and measured in million (Mill.) birr. Private Lending embodies lending to the private (no financial
sector, no public sector, regions, cooperatives) at bank level; it is continuous and measured in million birr. NBE Bills is the amount
of bills issued by the NBE at bank level; it is continuous and measured as a share of total bank assets. Liquid Assets are defined
as the sum of other balance sheet variables (cash, treasury bills, reserves, NBE bills, interbank holdings); it is continuous and as a
share of bank assets. The means and standard deviations (S.D.) of these variables are reported in the last two rows of the table. All
of these variables are regressed over 13 quarter dummy variables, which span all the months in our data. The policy change occurs
in Quarter 5 (April, May and June 2011). Figures 6 and 7 plot all the coefficients over time. ***, ** and * indicate significance at
the 1%, 5% and 10% level, respectively.

Bank Pre-Policy Liquidity In this part of the section, we combine the large time-series

variation in liquidity requirements with the larger cross-sectional variation in the percentage
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increase of the share of liquid assets following the policy change. As shown in Figure 3, some

banks increased their share of liquid assets after the policy by 20–30%, while others by 100%

or more. We exploit this margin and test the validity of Proposition 3, namely that banks

with the strongest increase in liquid assets are also the one with more deposits and lending in

response.

The empirical equation that we estimate is as follows

vit = ιi + ιt + b Policyt × Liquidity Increasei + εit,

where vit is deposits (or loans) by bank i at time t , which is regressed on bank and time fixed

effects, a dummy taking unit value for all quarters after the policy (Policyt) and a variable that

measures the cross-sectional change in the share of liquid assets (Liquidity Increasei).

Table 7 reports the results. Column (1) shows that, after the policy, banks that had increased

their liquid asset share by one standard deviation also increase their deposits by 0.633 percentage

points (8.2%). This is in line with the idea that an increase in liquid and safe asset holding

by banks, generates an increase in banks deposit supply. Analogously, Column (2) shows that

lending increases as well, but by a smaller amount, 0.505 percentage points (6.8%). Indeed,

part of the deposit increase is absorbed by the liquidity requirements.

Table 7: Liquidity Requirements, Liquidity Increase and Banking
(1) (2)

Variables Deposits Private Lending
Ln Mill. Birr Ln Mill. Birr

Policy × Liquidity Increase 0.633*** 0.505***
(0.0827) (0.102)

Quarter-Year FE Yes Yes
Bank FE Yes Yes

Observations 512 512
Adj. R sq. 0.964 0.953
Mean Dep. Var. 7.715 7.320
S.D. Dep. Var. 1.057 1.129

Notes: This table reports OLS estimates; the unit of observation is bank level, and bank and quarter × year fixed effects are
included. Standard errors are clustered at bank level. Deposits is a variable aggregating demand, saving and time deposits at
bank level; it is continuous and measured in the natural logarithm (Ln) of million (Mill.) birr. Private Lending embodies lending
to the private (no financial sector, no public sector, regions, cooperatives) at bank level; it is continuous and measured in the
natural logarithm of million birr. Policy is a dummy taking unit value from the quarter in which the policy is implemented onward.
Liquidity Increase describes the bank-level percentage increase in the amount of share of liquid assets held by each bank. The
means and standard deviations (S.D.) of these variables are reported in the last two rows of the table. *** indicates significance at
the 1% level.
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4 Robustness Checks

In this section, we explore alternative explanations that might be related to the policy change

and can invalidate our inference. We structure the section into two subsections:

1. Identifying Assumption (Section 4.1) – in which we rule out that macroeconomic changes,

simultaneous to our policy change, drive the results.

2. Robustness to Alternatives (Section 4.2) – in which we study a variety of other margins

that may confound our results.

4.1 Identifying Assumption

The results presented in Tables 6 and 7 are robust to time-series shocks that affect all banks

with the same intensity. However, some economic variables may affect heterogeneously banks

by either their size (Table 6 ) or their liquidity holding (Table 7). Therefore, our main results

may be driven by a contemporaneous macroeconomic shock rather than the policy change.

To rule out this possibility, we proceed in two steps. First, we identify a set of important

macroeconomic variables that we want to include in our analysis: gross domestic product (GDP)

per capita growth, export as a share of GDP, foreign direct investment (FDI) as a share of GDP,

and inflation. Second, we estimate the following regression

vit = ιi + ιt + b Policyt × Cross Sectioni + c Macrot × Cross Sectioni + εit,

where vit is the logarithm of deposits (Table 8) and lending (Table 9); ιi and ιt are bank and

quarter-year fixed effects; and we have the interaction between the dummy taking unit value

for all quarters after the implementation of the policy, Policyt, and the cross-sectional variation

across banks, Cross Sectioni. This variable corresponds to the dummy Big Bank in Panel A

and to the continuous variable Liquidity Increase in Panel B. Finally, we add an interaction

between the macroeconomic variables previously described and the cross-sectional variable. The

latter, is meant to absorb macroeconomic changes that affect banks heterogeneously, depending

on their cross-sectional variation.

Table 8 and Table 9 report the results for deposits and lending, respectively. In each of the

tables, Panel A uses Big Bank as the source of cross-sectional variation, while Panel B uses
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Liquidity Increase. In all cases, the coefficient of interest, Policyt×CrossSectioni, is positive

and significant, in line with the previous results. Moreover, we see from both Table 8 and Table

9 that the coefficient of Big Bank sensibly changes along the different specifications, showing

that macroeconomic variables affect deposits and lending heterogeneously, depending on bank

size. In contrast, the coefficient related to Liquidity Increase remains relatively unchanged.

Table 8: Deposits, Liquidity Requirements and Macroeconomic Shocks
(1) (2) (3) (4)

Variables Deposits Ln Mill. Birr
Panel A – Big Banks

Policy × Big Bank 0.404*** 0.348*** 0.511*** 0.583***
(0.123) (0.117) (0.108) (0.120)

Macro Variable × Yes Yes Yes Yes
× Big Bank

Panel B – Liquidity Increase
Policy × Liquidity Increase 0.678*** 0.679*** 0.633*** 0.630***

(0.0731) (0.0737) (0.0828) (0.0852)

Macro Variable × Yes Yes Yes Yes
× Liquidity Increase

Macro Variables GDP Growth Export FDI Inflation
Per Capita % of GDP % of GDP CPI

Observations 512 512 512 512
Mean Dep. Var. 7.715 7.715 7.715 7.715
S.D. Dep. Var. 1.057 1.057 1.057 1.057

Notes: This table reports OLS estimates; the unit of observation is bank level, and bank and quarter × year fixed effects are
included. Standard errors are clustered at bank level. Deposits is a variable aggregating demand, saving and time deposits at bank
level; it is continuous and measured in the natural logarithm (Ln) of million (Mill.) birr. Policy is a dummy taking unit value from
the quarter in which the policy is implemented onward. In Panel A, we exploit the Big Bank dummy as a source of cross-sectional
variation across banks; while in Panel B, we exploit Liquidity Increase, which describes the bank-level percentage increase in the
amount of share of liquid assets held by each bank. In each panel, the corresponding unit of cross-sectional variation is interacted
with the four macro variables reported in the row “Macro Variables”: the growth of GDP per capita, export as a share of GDP,
FDI as a share of GDP and inflation measures through the changes in the consumer price index (CPI). The means and standard
deviations (S.D.) of deposits are reported in the last two rows of the table. *** indicates significance at the 1% level.
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Table 9: Lending, Liquidity Requirements and Macroeconomic Shocks
(1) (2) (3) (4)

Variables Lending Ln Mill. Birr
Panel A – Big Banks

Policy × Big Bank 0.402* 0.339*** 0.461** 0.525***
(0.219) (0.106) (0.178) (0.194)

Macro Variable × Yes Yes Yes Yes
× Big Bank

Panel B – Liquidity Increase
Policy × Liquidity Increase 0.540*** 0.543*** 0.507*** 0.505***

(0.101) (0.102) (0.103) (0.104)

Macro Variable × Yes Yes Yes Yes
× Liquidity Increase

Macro Variables GDP Growth Export FDI Inflation
Per Capita % of GDP % of GDP CPI

Obs. 512 512 512 512
Mean Dep. Var. 7.320 7.320 7.320 7.320
S.D. Dep. Var. 1.129 1.129 1.129 1.129

Notes: This table reports OLS estimates; the unit of observation is bank level, and bank and quarter × year fixed effects are
included. Standard errors are clustered at bank level. Private lending embodies lending to the private (no financial sector, no
public sector, regions, cooperatives) at bank level; it is continuous and measured in the natural logarithm (Ln) of million (Mill.)
birr. Policy is a dummy taking unit value from the quarter in which the policy is implemented onward. In Panel A, we exploit the Big
Bank dummy as a source of cross-sectional variation across banks; while in Panel B, we exploit Liquidity Increase, which describes
the bank-level percentage increase in the amount of share of liquid assets held by each bank. In each panel, the corresponding unit
of cross-sectional variation is interacted with the four macro variables reported in the row “Macro Variables”: the growth of GDP
per capita, export as a share of GDP, FDI as a share of GDP and inflation measures through the changes in the consumer price
index (CPI). The means and standard deviations (S.D.) of deposits are reported in the last two rows of the table. ***, ** and *
indicate significance at the 1%, 5% and 10% level, respectively.

4.2 Robustness to Alternatives

An important feature, that has not been previously addressed, regards the destination of the

funds collected by the NBE through the issuing of the new bills. In fact, one alternative explan-

ation for the findings in Figure 4 can be the following. The change in liquidity requirements

drained substantial resources from the banking system and placed them in long-term invest-

ments directed to geographical areas where big banks had a comparative advantage with respect

to small banks. In a certain sense, leaving aside the effects on liquidity showed in Figure 3, this

hypothesis would identify the new regulation as an indirect transfer of resources from small to

big banks. We believe that to be implausible for two reasons. First, the Ethiopian government

relies heavily on its state-owned bank, the Commercial Bank of Ethiopia, which is the largest
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in the country, very profitable8 and not affected by the policy. If there had to be a redistribu-

tion of resources, then the two state-owned banks, the Commercial Bank of Ethiopia and the

Development Bank of Ethiopia, have probably been the natural recipients, rather than private

commercial banks. Second, if the above argument is true, we should observe a remarkable

increase in credit and branches in those regions that were particularly targeted for long-term

investments. The region that has mostly attracted long-term investments in current years is

Benishangul-Gumuz, which hosts the construction site of the Grand Ethiopian Renaissance

Dam. Figure 8 shows the branch installation (left panel) and total employment (right panel)

by medium-scale enterprises in Benishangul-Gumuz compared with the national average. As it

is evident, there is nothing in the data that goes in the direction of this alternative explanation.

Another argument against the safe-asset nature of the NBE bills (the one proposed in this

paper) is that those bills lock increasing liquidity within the central bank, thus not allowing

banks to counter liquidity shortfalls. We think the latter to be implausible for two reasons. First,

banks can use the bills to trade liquidity claims among themselves and smooth idiosyncratic

shocks. Second, the central bank redeems these bills for liquidity, as article 7 of the directive

prescribes.

Figure 8: Regional Heterogeneity
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Notes: This figure reports the monthly evolution of branch opening in the left panel and the yearly total employment by medium-
scale enterprises in the right panel for the region Benishangul-Gumuz (red) and the other Ethiopian regions (blue). As is clear in
both panels, there is no detectable difference between the rest of Ethiopia and Benishangul-Gumuz, which has been the centre of
substantial long-term investment in recent years. The upper panel reports the number of branches, while the lower panel gives the
number of employees (in thousands). The red vertical line marks the month and year of the policy change (April 2011) in the upper
panel and the year of the policy change (2011) in the lower panel.

8In 2011/12, it amassed 8 billion birr of profits, corresponding to roughly 400 million United States dollars
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Figure 9: Policy Change and Prices: Lending and Deposit Rates
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Notes: This figure reports the monthly evolution of the average nominal (Nom.) deposit rate (blue) and lending rate (red), with
their respective minimum and maximum rates. The sources are the 2012, 2013 and 2014 annual reports of the NBE. As described
in the text, there is no detectable change in either of the rates in response to the policy change.

A further argument that has been omitted in our main analysis is the price response to

the policy change. Indeed, the theoretical model took prices as given and it was silent on the

ways in which lending and deposit rates could respond to a shock in sR. This might create

alternative channels through which the liquidity regulation shapes the economy. For example,

if the lending rate in the good state, RG, grows in response to the policy (or if the deposit rate,

RD, correspondingly declines), then the branch expansion effect could be entirely driven by the

increased profitability of the banking system, with liquid assets playing only a negligible part

of the story.

We decided to leave prices constant in our main analysis because of two reasons. First,

anecdotal evidence from Ethiopian bankers supported the thesis that prices did not respond to

the policy change because of competitive pressure. Second, our data did not signal any relevant

variation in prices after the policy change. Figure 9 presents the mean lending and deposit

rates with their respective minimum and maximum rates, as published by the National Bank

of Ethiopia (2013). Although some changes occurred in mid-2009, over the period of the policy

implementation (2011–2013) rates are generally constant, at least in their first moments and

supports. This is in line with the theoretical model, in which market prices were left constant

over the entire period.
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Table 10: Largest Disasters in Ethiopia
(1) (2)

Type Date Total Deaths
Flood 13 August 2006 364
Flood 5 August 2006 498
Epidemic September 1988 7,385
Drought June 1987 367
Epidemic January 1985 1,101
Drought May 1983 300,000
Epidemic January–December 1981 990
Drought December 1973 100,000
Epidemic January 1970 500
Drought July 1965 2,000

Notes: This table reports the most important disasters in Ethiopia between 1960 and 2015, from the most recent to the oldest.
In recent years, Ethiopia has not experienced any disaster that could be related to the policy introduction. The data source is
EM-DAT, http://emdat.be.

Another feature that can confound the results in the main analysis is related to natural

disasters. Natural disasters might lead to a change in the marginal value of public/private

infrastructure and affect financial markets.

The year of the policy change, 2011, was marked by one of the most severe droughts in

Eastern Africa in the past 60 years.9. As clarified by Figure 10, this disaster mostly affected

Somalia, Kenya and Ethiopia. Still, we think the drought of 2011 to be of limited concern

in the context of our analysis. In fact, while Somalia was hit by the drought in the most

densely populated region of the country (around its capital city, Mogadishu), Ethiopia was hit

in a low-density and predominantly rural area, as clarified by the right panel of Figure 10. In

particular, according to some controversial relief statistics, the number of Ethiopians affected

by the disaster was between a few hundred and 700,000, which is a sizeable number, but still

limited if compared to the 2011 population of 89.39 million. In Table 10, moreover, we report a

list of major disasters occurred in Ethiopia since 1960, and we verify that the drought of 2011

not even qualifies as a disaster in the Emergency Events Database (EM-DAT).10

9Refer to the BBC article “Horn of Africa sees ‘worst drought in 60 years’”, 28 June 2011, available at
http://www.bbc.co.uk/news/world-africa-13944550.

10The EM-DAT is maintained by the Centre for Research on the Epidemiology of Disasters and defines a
disaster as an event satisfying at least one of the following characteristics: 10 or more people reported killed;
100) or more people reported affected; declaration of a state of emergency; call for international assistance.

35

http://emdat.be
http://www.bbc.co.uk/news/world-africa-13944550


Figure 10: Drought and Population Density in Ethiopia in 2011

Notes: The upper panel shows a picture of the 2011 Eastern African drought and the intensity at which countries were affected. The
picture is based on the Famine Early Warning System (FEWS) and is freely available at https://en.wikipedia.org/wiki/File:

FEWS_Eastern_Africa_July-September_projection.png. The lower panel shows a map of the population density in Ethiopia
constructed by the Central Statistical Agency of Ethiopia (CSA). Comparing the two pictures, it emerges that the areas most
affected by the drought were low-population-density areas, mostly in the Somali and Oromia regions.

A final argument against our findings (and mechanism) is that alternative policy changes

might have contemporaneously affected bank behaviour. During the examined period, there is

one policy that may act as a major confounder: the introduction of the so called “interest-free

banking” (IFB)11. This measure was intended to allow Muslim Ethiopians to have a deposit

account and to invest in other financial products complying with Islamic principles. Because,

previous to the policy, all deposits in Ethiopia were remunerated at least an annual 5%, there

were almost 33% of Ethiopians, who professed Muslim faith, out of the banking sector. As a

result, IFB acted as a major shock in the banking industry and could potentially be a driver of

our results. For example, the significant increase in deposits that we observe in our data may

be simply due to the entrance of new Muslim customers. Even if that could be a fascinating

11For more information, refer to the NBE directive available at http://www.nbe.gov.et/pdf/directives/

bankingbusiness/sbb-51-11.pdf.
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hypothesis, we can exclude the idea that IFB is effectively responsible for any of the effects

that we report. In fact, despite 2011 marks the legalization of IFB in Ethiopia, only one bank

announced operations toward IFB at the end of 2013 (which is the last part of our sample). A

few other banks, instead, officially launched IFB products only after 2014. 12 Finally, we also

checked whether temperature fluctuations could have had an impact on the Ethiopian economy,

over the period of the policy change, but did not find any evidence thereof (see Appendix F).

5 Conclusion

In this paper, we show how liquidity requirements can stimulate financial development through

the increase in the supply of bank deposits. The mechanism that we propose is as follows:

liquidity requirements reduce credit risk and liquidity risk, they stimulate deposit growth and

foster banks to open new branches and increase lending. We present a stylized theoretical

framework to guide our empirical analysis and show that deposit growth, in a context of high

credit risk, may exceed the decline in intermediation margin caused by tighter liquidity require-

ments, thus stimulating branching and lending. To test our hypothesis empirically, we analyse

a unique policy implemented in Ethiopia in 2011, which expanded the total amount of liquid

assets held by Ethiopian banks rose by 33% in a single quarter. This was studied through novel

and extensive data work and various empirical methods.

Our results shed light on a interesting and underexplored channel through which financial

regulation can promote the size and depth of financial systems in areas that present low levels

of trust in financial institutions. This hypothesis on the role of regulation as a substitute for

trust may be particularly relevant in countries that experienced significant financial meltdowns

due to sovereign defaults, banking crisis, severe currency devaluations and inflation cycles.

Our findings are of particular interest for emerging markets, which share similar features and

financial institutions with Ethiopia. However, the main mechanism can also apply to developed

12The first bank to offer IFB was Oromia International Bank in September 2013, and the state-owned
Commercial Bank of Ethiopia announced operations at the end of October 2013. Successively, Wega-
gen Bank, United Bank and Abay Bank announced the offer of IFB in 2014, and the other banks
are moving in this direction but have not yet implemented such products. For more information, refer
to the October 2013 and May 2014 issues of Addis Fortune, a major Ethiopian business magazine:
http://addisfortune.net/articles/commercial-bank-to-launch-interest-free-banking/ and http:

//addisfortune.net/articles/interest-grows-in-interest-free-banking/.
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financial systems, when temporary systemic shocks simultaneously weaken the credibility of

government guarantees (i.e., deposit insurance) and the solvency of the banks.

References

Allen, F., Carletti, E., Cull, R., Qian, J., Senbet, L. W., Valenzuela, P. et al.: 2014, Improving

access to banking: Evidence from kenya, Technical report, CEPR Discussion Papers.

Breza, E. and Kinnan, C.: 2018, Measuring the equilibrium impacts of credit: Evidence from

the indian microfinance crisis, NBER Working Paper No. 24329 .

Brown, M., Guin, B. and Kirschenmann, K.: 2015, Microfinance banks and financial inclusion,

Review of Finance 20(3), 907–946.

Bruhn, M. and Love, I.: 2014, The real impact of improved access to finance: Evidence from

mexico, The Journal of Finance 69(3), 1347–1376.

Buera, F. J., Kaboski, J. P. and Shin, Y.: 2011, Finance and development: A tale of two sectors,

The American Economic Review 101(5), 1964–2002.

Burgess, R. and Pande, R.: 2005, Do rural banks matter? evidence from the indian social

banking experiment, American Economic Review 95(3), 780–795.

Burgess, R., Pande, R. and Wong, G.: 2005, Banking for the poor: Evidence from india, Journal

of the European Economic Association 3(2-3), 268–278.

Bustos, P., Garber, G. and Ponticelli, J.: 2020, Capital accumulation and structural transform-

ation, The Quarterly Journal of Economics 135(2), 1037–1094.

Calomiris, C. W., Heider, F. and Hoerova, M.: 2015, A theory of bank liquidity requirements,

Mimeo .

Caprio, G. and Klingebiel, D.: 2002, Episodes of systemic and borderline banking crises, Man-

aging the real and fiscal effects of banking crises, World Bank Discussion Paper 428, 31–49.

Celerier, C. and Matray, A.: Forthcoming, Bank-branch supply, financial inclusion and wealth

accumulation, Review of Financial Studies .

38



Chernykh, L. and Cole, R. A.: 2011, Does deposit insurance improve financial intermediation?

evidence from the russian experiment, Journal of Banking & Finance 35(2), 388–402.

Choudhary, M. A. and Limodio, N.: 2022, Liquidity risk and long-term finance: Evidence from

a natural experiment, The Review of Economic Studies 89(3), 1278–1313.

Crescenzi, R. and Limodio, N.: 2022, LSE Working Paper .

D’Acunto, F.: 2019, Tear down this wall street: Anti-finance rhetoric, subjective beliefs, and

investment, Boston College Working Paper .

D’Acunto, F., Prokopczuk, M. and Weber, M.: 2019, Historical antisemitism, ethnic specializ-

ation, and financial development, The Review of Economic Studies 86(3), 1170–1206.

D’Andrea, A. and Limodio, N.: 2019, High-speed internet, financial technology and banking in

africa, BAFFI CAREFIN Centre Research Paper (2019-124).

De Roux, N. and Limodio, N.: 2021, Deposit insurance and depositor behavior: Evidence from

colombia, Documento CEDE (5).
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