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Abstract

This paper assesses the effect of the eligibility of illiquid collateral for the Eurosystem opera-

tions on the lending activity of the banks in times of wholesale funding distress (bank-runs). We

confront data on the loans granted by the 179 largest Euro area banks between 2011 and 2014

to the composition of their pool of collateral pledged with the Eurosystem. During this period

two thirds of our banks sample experience a sizable loss of wholesale funding. Panel regressions

estimates show that the banks that pledge more illiquid collateral with the Eurosystem reduce

less their lending to non-financial firms and households. This result holds for banks that are

and are not run. Our finding thus suggests that the wide class of eligible collateral in the Euro

area may have helped to mitigate credit crunch during the Euro debt crisis.
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1 Introduction

Banks extract profits from maturity and liquidity mismatches in their balance sheet: they fund long

and illiquid claims on the asset side (e.g. loans), with shorter and liquid debt on the liability side

(e.g. interbank deposits), see Kashyap et al. (2000) and Gorton and Winton (2003) for a survey.

They face a risk that these resources are withdrawn before their asset side matures which threaten

their liquidity position, see Bryant (1980) and Diamond and Dybvig (1983) for models of that risk.

This situation is often referred to as a bank-run or a run. Its main macroeconomic risk is a credit

crunch. Banks are obliged to shrink their balance sheet and therefore stop lending to the economy.

To mitigate a run, banks may have recourse to the lending of last resort by borrowing reserves

at the central bank. This role of mitigating real adverse consequences of illiquidity is the usual

function of central banks. Central banks lend against collateral to protect itself from the adverse

consequences of banks’ default. The class of collateral eligible however varies across times and

central banks. The Eurosystem1 accepts a wide class of assets as guarantee of its refinancing

operations. While the operational framework certainly remains secondary in normal times, the

recent crisis has put forward the importance of the details of monetary policy implementation.

We use the sovereign debt crisis of the Euro area to identify the impact of the central bank

collateral framework on the economy. First, this period is characterized by a sharp reduction of

money market market funding, that is in part caused by the reduction of the dollar funding of

Eurozone banks by U.S. money market mutual funds, see Correa et al. (2013) and Ivashina et al.

(2015). Second, as documented in this paper, this run is also accompanied by a sharp reduction of

the euro denominated wholesale funding. Third, securitization (assets backed securities and covered

bank bonds) is of little help during this period: the level of securitization is already small before

2007, and collapses in the wake of the Subprime crisis. All in all, these stresses on the wholesale

funding therefore increase the demand for central banks reserves. Yet not all banks are hit equally

by the run, creating variations in the demand for central bank money. In the meantime, European

macro-risk and anticipation that some countries may exit the Euro area lead to decrease the value

of European government bonds, that constitute the main source of safe assets used in collateral.

The acceptability of illiquid collateral by the Eurosystem could thus have helped banks to sustain

their lending activity in times of stress on wholesale funding on the one hand, less safe collateral

on the other hand.

This paper studies the lending of last resort function of the Eurosystem in a time of banks

funding stress. We show that the current collateral policy of the Eurosystem that allows banks to

pledge loans of good quality as collateral2 boosts up lending activity for banks that suffer and that

1The Eurosystem is composed of the European Central Bank (ECB) and the national central banks that implement
the monetary policy.

2In the rest of the paper, unless specified, we use interchangeably non-negotiable assets, credit claims, illiquid
assets or loans to describe the loans portfolio of a bank that is pledged or pledgeable as a guarantee at the central
bank.
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does not suffer a bank-run during the Euro debt crisis.

To show this result, we exploit three bank level databases at the monthly frequency. The first

database reports all weekly refinancing operations of the banks at the Eurosystem. The second

database details the pool of collateral pledged by each bank as a guarantee for its refinancing

operations with the central bank. The third database gives information on the evolution of Euro

area banks balance sheet. The final database consists of information on the 179 largest Euro area

banks at monthly frequency between January 2011 and December 2014. We construct a measure of

interbank funding loss, and define a run variable at the bank level. For each bank, we also compute

the amount of illiquid assets pledged at the Eurosystem as a share of its asset. We interpret this

share as a measure of the ability of a bank to liquefy the most illiquid part of its balance sheet to

compensate for a run.

We estimate panel regressions in which the dependent variable is the lending activity of the

bank to non-financial corporations and households as a percentage of its assets on the 2011–2014

sample period. We explain this share by the intensity of the run suffered by the bank and by the

share of credit claims pledged at the Eurosystem, as well as by the interacted term between those

two variables. Our identification assumption is that banks pledged as many loans as they can with

the Eurosystem as they have no alternative use of them on the wholesale funding market.

Finally, our main result is to show that an increase of the share of illiquid assets pledged as

guarantee with the Eurosystem is associated with a greater resilience of lending activity. More

concretely, a one standard deviation increase in the volume of illiquid collateral pledged with the

Eurosystem corresponds to a 0.2% increase in loans to the economy. This result, which also holds

for banks that are run, is important as the transmission of monetary policy in the Euro area relies

mostly on bank lending, which represents an overwhelming share of non-financial firms financing.

Our paper is related to four trends in the literature. First, we investigate the impact of the

degree of liquidity of the assets held by banks on the implementation of monetary policy. Kashyap

and Stein (2000) have shown that banks holding less liquid assets tend to reduce more their lending

to the economy when hit by an adverse funding shock (which they identify as an increase of

interest rate). This paper shows that the more illiquid the collateral banks can pledge, the more

resilient to bank-runs the lending activity is. Second, we are concern with the literature on the

real effect of bank runs, and the instruments banks can use to mitigate them, notably through the

lender of last resort, see Diamond and Dybvig (1983) and Diamond and Rajan (2005). Third, we

contribute to the empirical literature dealing with the type of collateral that a central bank must

accept (Bindseil and Papadia, 2006; Bignon and Jobst, 2016). We emphasize the importance of the

ability to pledge good quality but illiquid collateral. Fourth we provide empirical evidence to the

theoretical argument according to which the central bank has a (very) long horizon because of its

monopoly on the creation of reserves and banknotes. This allows the central bank to hold assets

that the market will not be ready to hold, as argued by Bindseil (2014), Bindseil and Jablecki
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(2013) and Bindseil (2013).

The rest of the paper is structured as follows. Section 2 describes the collateral framework of

the Eurosystem of central banks. Section 3 presents the data. Section 4 discusses the empirical

evidence on the runs on Euro area banks and add further evidence on the quantitative importance

of the loss of wholesale market funding by European banks for the period between 2011 and 2014.

Section 5 presents the main specification and identify the potential economic channels. Section 6

describes our main results on the relation between collateral liquidity and the supply of bank loans.

Section 7 concludes.

2 Eurosystem refinancing operations and collateral framework

During the 2011–2014 period, the Eurosystem lends central bank reserves to the banking sector

using its refinancing facility, called “open market operations” in Bindseil (2014). They are the main

facility through which the central bank issue money before the implementation of the quantitative

easing program called Asset Purchase Programme. All credit institutions, defined as a financial

intermediary that keep deposits and grant loans, are eligible to the refinancing facility if they fulfill

the Basel capital ratio. The maturity of refinancing operations varies from one week to four years.3

Since October 2008, the Eurosystem is lending to credit institutions at a fixed interest rate and

fulfills all the demand of banks. This policy is called the fixed rate, full allotment policy. To insure

itself against the odds of the default of a bank, the Eurosystem requires each borrower to pledge

collateral. The decision to switch to a fixed rate, full allotment policy in October 2008 and the

very low level of interest rates during the crisis mean that the only relevant upper bound on the

reserves borrowed from the Eurosystem is the total value of eligible collateral of banks.

Among all central banks, the Eurosystem accepts one of the broadest range of assets as collateral,

see ECB (2013) and BIS (2013). As a general rule, no asset with a default probability greater than

0.4% is eligible as collateral with the Eurosystem. The set of eligible assets is larger than the

set of collateral eligible with central clearing counterparties, the main operators of the private

interbank market.4 Some securities are permanently accepted (“General framework”) while some

other securities are accepted only temporarily (“Temporary framework”), as part of the measures

taken by the Eurosystem to cope with the financial crises. The temporary list includes assets that

have a default probability greater than 0.4% but lower than 1.5%. A single list of all the securities

eligible as collateral for the whole Euro area is published on the ECB and on national central banks’

websites.

The collateral is pledged at the desk of one of its national central banks. Although this makes

3Before 2008, regular operations are conducted every week and every month ; their maturity are progressively
extended with the unfolding of the crisis events to 3, 6 12, 36 and finally 48 months and label longer-term refinancing
operations (LTROs).

4For example the Eurex CCP accepts a list of 11,000 eligible marketable securities –see Mancini et al. (2015)–
while the single list of collateral of the Eurosystem has about 40,000 different marketable securities.
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a refinancing operation resembles a repurchase agreements (repo), it is better to qualify it as a

collateralized loan as the assets pledged are never earmarked to a specific operation. Rather assets

are deposited in a pool to secure any of the potential operations of the bank with the Eurosystem.

Also it is noteworthy that the ownership of the assets in transferred to the Eurosystem only in case

of default.

Assets pledged as collateral with the Eurosystem are priced at market value, but in some

instances –e.g. Asset Backed Securities– the Eurosystem operates its own model-based pricing

capacity (“Common Eurosystem Pricing hub”). A haircut is deduced from the market or model

value. The sum of all after-haircut value of the assets pledged by a counterparty defines the

maximum amount of borrowing for a given bank with the Eurosystem. As a general rule, the

haircut is asset-specific but not peculiar to a counterparty. It varies with the credit risk associated

with the securities (measured using the principle of second best rating, with rating taken from all

among the authorized rating agencies), with the residual maturity of the asset (typically the longer

the residual maturity, the higher the haircut), with the liquidity risk of the asset (typically the

more illiquid the securities is, the higher the haircut) and with its coupon type for securities.5

The collateral framework of eligible assets comprised two categories: negotiable assets –assets

that can be sold on an organized secondary market– and non marketable assets –credit claims such

as mortgages and loans to non-financial companies of sufficiently low credit risk.

The marketable collateral consists of a set of between 35,000 to 45,000 unique securities identified

by their International Securities Identification Number (ISIN). Eligible securities are classified in

one of the five following categories. The first category consists of the most liquid assets: Euro

area government bonds, quasi-central banks reserves, ie. fixed term deposits (deposits of banks

at the ECB, due to the early sterilization of the Securities Markets Program) and cash. The

second category comprises the bonds issued by supranational, public agencies, local and regional

government, together with the “Jumbo” covered bonds (with an outstanding amount greater than

500 million of Euros). The third category comprises covered bank bonds, while the fourth includes

unsecured bank bonds and corporate bonds. The fifth category groups asset backed securities. Any

security must have a minimal rating of BBB– and must be issued in the Euro area by a resident of

the Euro area.

The non-marketable collateral mainly comprises loans, referred as credit claims (CC). Credit

claims have been accepted as collateral by the Eurosystem since the introduction of the single list

of collateral in 2007, which included them in the general framework. A loan is eligible if it has

a fixed and unconditional principal amount and if its interest rate is such that it prevents the

occurrence of any negative cash flows (Tamura and Tabakis (2013)). It is also required that the

5It has been argued that avoiding haircut procyclicality in the operations of lender of last resort may be justified
by financial stability and monetary policy transmission. That would imply avoiding fire sales that would impair
the solvability of ex ante solvent institutions, see Bindseil (2013) or ensuring the circulation of safe collateral in an
environment of collateral scarcity, see Singh and Stella (2012).
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default probability of the loan is estimated as lower or equal to 0.4% in the Basel definition of a

default probability. Table 3 in appendix 2 details the grid used by the Eurosystem to price the

credit claims. As an illustration, the haircut of certain credit claims could be as high as 65%.

Figure 1: Collateral pledged with the Eurosystem since 2004, market value after haircut, bn EUR
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The acceptation of a loan as collateral depends on the regulation, defined at the Euro area

member state level, notably depending on the obligation or not to notify the debtor of the mobi-

lization of its loan in the collateral pool (Sauerzopf (2007)). It also depends on the existence of a

minimum threshold amount.6 In December 2011 the Governing council of the ECB allowed national

central banks to temporarily accept loans with the same characteristic than the loans acceptable in

the General framework but with a default probability comprised between 0.4% and 1.5% (Bignon

et al. (2016)). This temporary extension is known as the “Additional credit claims” measure (ACC

thereafter). Eight national central banks participate to this program, see ECB (2012). Credit

claims and additional credit claims (in value after haircut) amounts to a maximum of 27% of the

total value after haircut of the collateral pool in 2012q4, see figure 1.

Finally it is noteworthy that in aggregate, there is no evidence of collateral scarcity during the

period under study. The total outstanding amount of the eligible marketable securities (valued at

6500,000 Euro is the threshold for cross-border loans while the minimal amount is at the discretion of each national
central bank for other loans, though it cannot be greater than 500,000 Euro.
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the market prices) increased from 11 to 14 trillion of Euros from 2008 to 2014, according to the

European Central bank. This is more than ten times larger than the maximum of one trillion of

euros of refinancing borrowed by banks from the Eurosystem, and does not include the value of the

loans portfolio eligible as collateral.

However, the collateral constraint –defined as the ratio of the reserves borrowed divided by the

value of the pool of collateral after haircut– may have bind at the bank level. In June 2012, at

the onset of the crisis, 11% of the banks of our database had an utilization rate of their collateral

pool greater than 90% while 20% have a utilization rate greater than 80%. Those levels are

especially high if one remembers that the collateral pool is also used in intraday Target 2 transaction

(the Eurosystem payment system). A bank can thus be collateral-constrained for its refinancing

operations well below the 100% threshold. Moreover, eligibility criteria may matter even for banks

that are over-collateralized. The eligibility of certain assets as collateral is likely to impact their

relative degree of liquidity compared to non-eligible assets and hence to modify the incentive to

hold them.

3 Data

We construct and merge three databases, all with data at the bank level. The first database gives

information on the evolution of the main items of banks balance sheet. The second provides the

composition of collateral pool pledged by each bank with the Eurosystem. The third gives the

volume of refinancing operations of each bank with the Eurosystem.

Presentation of the databases. The first database is the Individual Balance Sheet Items (IBSI)

that describes the evolution of the balance sheet of the 255 biggest banks of the Euro area. The

sample of banks has been chosen by the Eurosystem to include the 150 biggest Euro area banks

by total assets, to reflect the representativeness of the Euro area countries’ banking systems and

to reflect the banks’ participation to the refinancing operations and the diversity of their business

models. The banks of the IBSI database account for almost 70% of both the total main assets of

the Euro area banking sector and the total credit supply to Euro area residents, as shown in table

1.

Table 1: Coverage of IBSI sample, as of Jan 2015

EA IBSI sample Final sample Coverage (Final/EA)

Number of MFIs 255 171
Total asset (bn Eur) 27,825 19,010 15,100 54 %
Total loans (bn Eur) 17,094 11,789 9,129 53 %

Source: ECB IBSI monthly report

Of the main items of a bank balance sheet presented in table 2, we make use of four series. On
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the liability side, we use the information on the deposits made by other monetary and financial

institutions (MFIs) as this represents the aggregate value of all contracts of the bank with the

other banks or money market intermediaries of the Euro area. We also use the information on

the external liabilities as the borrowing of the banks from non-Euro area banks and money market

funds is recorded under this heading. We also extract from this database the evolution of the loans

to the economy that comprised two main asset side items, the loans to households and the loans to

non financial corporations. We also use the total of the balance sheet to control for the size of the

bank. The balance sheet items are available at the monthly frequency starting in August 2007.

Table 2: Banks balance sheet in the IBSI database

Assets Liabilities

Loans to households (HH) Capital and Reserves
Loans to Non Financial Corporations (NFC) Debt
Loans to Monetary and Financial Institutions (MFI) Deposits HH
Loans to Government Deposits NFC
Bonds Deposits MFI
Stocks
External assets External Liabilities

We clean the database for mergers and acquisitions. To this end we first search for large

abnormal change of the size of the bank balance sheet. When we are unable to find any meaningful

explanation for this change using publicly available information, we drop the bank. When this

abnormal change corresponds to the month of a bank merger or acquisition, we split the series into

two parts to build a pre-merger and a post-merge series. We choose to clearly identify a merger to

allow the new and the old entities to share very different characteristics. We also drop the banks

that do not lend to households or non-financial corporations, and exclude the banks that never

borrow neither in the interbank market nor from the Eurosystem.7 In the end, our final database

consists of 179 banks. This is equivalent to the number of banks included in other papers that use

this database, see for instance de Haan et al. (2015). The 179 banks represent half of the banking

activity of the Eurozone, see table 1

The second database provides the composition of the collateral pool that banks have maintained

at one of the Eurosystem national central banks from January 2011 to December 2014. On average,

1,650 banks have maintained a collateral pool at the Eurosystem, with a minimum of 500 banks

and a maximum number of 1850 banks. The dataset comprises the composition of each pool at

the security or at the loan level. The database comprises 8,174,320 observations of pledged credit

claims, i.e. an average of 50,603 loans per bank and month. We use this database to extract

information at the monthly frequency on the total value of the collateral pool after haircut and on

the total value after haircut of credit claims pledged by each bank.

7This feature is rare and signals a specific business model that is not comparable to other banks.
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The third database reports information on each refinancing operation a bank has made with

the Eurosystem, either at the 1-week horizon in the context of the Main Refinancing Operations

(MRO) or at the Long-Term Refinancing Operations (LTROs), that have a horizon that varied

from 1-month to 4 years. We use these information and the information on early reimbursement of

3-years LTROs to construct a series of the stock of refinancing of each bank with the Eurosystem

at the monthly frequency. On average 524 banks participate to the refinancing operations, with a

minimum of 144 banks and a maximum of 997 banks.

The merge of the three databases gives a population of 179 banks at the monthly frequency

between January 2011 and December 2014.

Variables construction. We construct the following variables. First, we construct the stock

of loans to the economy as a share of the total of the bank balance sheet. We label this variable

Loansbk. It includes both loans to households and to non-financial-corporations. We exclude loans

to other banks to avoid to capture feedback loop between banks.

Then, we construct the share of illiquid collateral pledged by each bank with the Eurosystem by

computing the ratio of the value –after haircut– of all credit claims pledged with the Eurosystem

divided by the size of the bank balance sheet. We use the end-of-month value of credit claims and

additional credit claims. We label this variable Illiquidbk.

We finally construct a measure of the reliance of each bank on the interbank and money market

by subtracting the stock of loans borrowed by the bank from the Eurosystem by extracting the

value of “Deposits MFI” in the liability side of a bank balance sheet. Because the refinancing

of the Eurosystem is accounted under this label, use the stock of refinancing of the bank with

the Eurosystem to construct a measure of interbank funding net of central bank refinancing. The

volume of wholesale funding external to the Euro area is measured by the the monthly value of

“External Liabilities” and record notably the borrowing from the U.S. money market mutual funds.

By adding the two items, we obtain a measure of gross wholesale funding of each bank. In the

rest of the paper, we label this variable –with a slight abuse of language– Interbankbk. We use the

gross wholesale funding to construct a measure of the bank-run that we define in the next section.

Finally, we also measure the net exposure to wholesale funding by subtracting from Interbankbk

the amount of interbank lending at the asset side of the bank balance sheet.

4 Bank financing and the run on European banks

Banks are traditionally reliant on short-term funding sources such as interbank loans or money

market mutual funds deposits.8 Market funding can be either unsecured or secured with collateral

(repo), but the unsecured segment almost disappears in the Euro area with the subprime crisis of

8See for example the chapter 3 “Changes in bank funding patterns and financial stability risks” of the 2013 IMF
Global Financial Stability Report, pp. 105–148.
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2007 9. This paper studies the aggregate volume of interbank and money market funding rather

than studying a specific money market instrument. This allows to take into account both the

European banks’ borrowing from the U.S. money market mutual funds and the total of European

–mostly secured– interbank lending. The drying-up of the external short-term funding of Euro

area banks from U.S. money market mutual funds (MMF thereafter) have been documented by

Correa et al. (2013), Chernenko and Sunderam (2014) and Ivashina et al. (2015). Mancini et al.

(2015) have documented the partial substitution between unsecured and secured money market

funding by European banks. Perignon et al. (2016) focus on wholesale funding made through

certificates of deposit since 2007 showing that the aggregate volume did not vary significantly and

that some banks suffered from a sharp reduction while other did not. By focusing on an aggregate

measure of wholesale funding, we therefore avoid the difficulties associated with the treatment of

the substitution across different short-term funding sources.

There are two narratives of the Euro debt crisis in terms of what caused the drying-up of

wholesale funding. Some papers describe the Euro crisis as a run on banks caused by their holdings

of too much (risky) domestic sovereign debt, see for example Acharya and Steffen (2015). Others

emphasize the macroeconomic origin of the crisis. The expectations of a Euro area breakup triggered

a sharp reduction of cross-border wholesale funding, for fears of counterparty risk, see section 4.2.

We do not take a stand in this debate but instead construct two types of measures of the Eurozone

wholesale funding run to reflect these two potential type of runs. We first compute the average

funding loss of banks and describe variable construction in the section 4.1. We then construct a

variable measuring the loss of funding at the country level in section 4.2.

4.1 The run on Euro area banks during the 2010–2012 crisis

Measuring the run. We construct a measure of the loss of wholesale funding by defining a run

along two dimensions. The first dimension is a variable “duration” measuring the time during which

a bank suffered from a reduction of wholesale funding. The second dimension measures the size of

the run. We multiply the variable duration by the variable size to obtain the “Runbk” variable.

The “durationbk” variable is a dummy that is set equal to 1 during the period during which

the bank had a large-enough interbank funding. For a bank, a run starts if its “Interbank funding”

variable decreases by at least 10% on month-on-month basis during the 2010m1-2015m11 period.10

For any bank that has breached the 10 % funding loss, we then run a break test in level of one

unknown break to decide the date of the end of the run. We set equal to 1 the variable “duration”

in all months between these two dates. Otherwise, we set it equal to 0. Table 4 compares the

statistics of banks that were run with those that were not. The reading of line ”1” of the panel

9The various issues of the yearly money market survey of the ECB document the sharp reduction of funding on
the unsecured segment of the interbank market, starting with the Subprime crisis of 2007

10We have checked that all 10% drops in our sample - when there is one - are greater than one standard deviation
of the month-on-month interbank funding changes.
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’run intensity’ indicates that 111 banks were run while 68 banks were not (see the number in line

”0”).

The variable “sizebk” measures the size of the run suffered by the bank. The loss is measured

as a cumulated loss of wholesale funding computed as the percentage change of wholesale funding

between the first and the last month of the run as a percentage of total assets at the bank level.

More precisely

sizebk =
Interbanklastbk

assetslastbk

−
Interbankstartbk

assetsstartbk

(1)

Where start (last) indicates the first (last) month of the run. Variables Interbankbk and assetsbk

respectively denote the amount of wholesale funding and the total asset of a bank bk.

Figure 2 plots the number of banks that were run according to our definition of the run. It

shows that a maximum of 77 banks were simultaneously run during the summer of 2011, among

the 179 banks of our sample. The pattern of the curve is similar to other measures of interbank

market stress such as spread between interbank rates and risk-free rates (BOR-OIS).

Figure 2: Total number of banks and banks run Jan 2010 - Dec 2014
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We exploit the IBSI database to describe the main differences between the banks that were run

and those that were not. More precisely, Table 4 gives the average value of the main balance-sheet

items when a bank is run at least once during the period and the same statistics for banks that

are not run. The panel ’run intensity’ shows that the 111 bank runs correspond to an average
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wholesale funding loss equal to 4% of the liabilities of the bank. At the 95% percentile, this average

loss equal to 19%.

The panels of table 4 show that the banks that are run do not seem to differ on average from

the banks that are not run. The share of lending to the economy over total assets is respectively

55 % vs. 53%. Similarly the share of interbank lending to the other banks –with respectively 14

% vs. 16%– or the share of securities held –with respectively 16 % vs. 18 %– are identical for the

two groups of banks. On the liability side, the equity capital, the debts issued by the two types

of banks and the M3 deposits they received from the public stand at similar level, although the

capital ratio of banks that are run is higher –at 9% vs 8% for banks that are not run. Banks run do

not differ in terms of the share of long-term debt (bonds) as a percentage to their total liabilities

(15 % vs. 16 %) either. Finally, the two groups of banks do not differ in terms of the average share

of their loans portfolio that they banks pledged with the Eurosystem (see panel ’Illiquid’), with an

average equal to 1 % of total assets.

We now turn to compare whether the banks that pledge more than 1% of their balance sheet

in their collateral pool with the Eurosystem as of 2011m1 differ from those that pledge less than

1% (Table 5). Banks that pledge more than 1% of their assets as illiquid assets as collateral with

the central bank differ from other banks by having a lower ratio of illiquid assets over total assets,

by having a lower capital ratio and by relying more on debt to finance their business. They also

rely more on the interbank market. However, these banks tend to be those that intermediate the

European interbank market. Indeed their net interbank borrowing position is not significantly dif-

ferent from the net interbank borrowing positions of other banks. Finally, the banks that pledge

more illiquid collateral do not rely more on Eurosystem refinancing. This suggests that the ability

to pledge collateral is not the consequence of being more reliant on the Eurosystem funding. Re-

stricting the comparison to the banks that suffer from a run during the period under studies does

not change the main differences between the two types of banks.11

4.2 Countrywide run

One narrative of the Euro area debt crisis was the threat on the integrity of the Euro area caused

by the unsustainability of some countries’ public finance. The ECB president Mario Draghi labels

this risk the re-denomination risk.12 It led to cast doubts about the sustainability of cross-border

interbank lending but also on the banks that intermediate the interbank lending between banks

located in creditors countries and those located in debtors countries (see Correa et al. (2013),

Abbassi et al. (2014), Frutos et al. (2016)).

To account for this narrative of the crisis, and absent detailed accounting information on cross-

border flows in the IBSI database, we construct a variable “Runco” to account for the size of the

11Table available upon request.
12See for instance “Stability and prosperity in monetary union”, speech at the University of Helsinki, Helsinki, 27

November 2014
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run that hit each country during the period. We proceed along the same lines as for banks, by first

determining the duration of the run and then computing the size of the loss of wholesale funding.

We first construct the variable “durationco” where the index co stands for country. A countrywide

bank-run starts if two conditions are met. First at least 25% of the banks of the country are run,

i.e. the variable “Runbk” equals to 1. Second during any month during which 25 % of the banks

were run, the total loss of funding of the banking sector is greater than 5% of the total of liabilities

of banks. The first month during which these two conditions are met defines the start of the run

at the country level and we set the dummy “durationco” equal to 1. The run ends when the

two conditions stopped being satisfied by the country banking sector. We interpolate the variable

“durationco” in between those two dates. During any other months, the variable “durationco” is

set equal to 0. We then construct the variable “sizeco” of wholesale funding loss at the country

level. We compute it using the same type of formula as for the funding loss of banks, i.e. equation

(1). The value of the “lossco” is finally multiplied by the “durationco” variable to define the value

of the variable “Runco”.

5 Specification and results

We first present in subsection 5.1 the specification of the regressions used to determine how bank

run at the individual bank level and at the country level affect a bank’s lending activity and to

what extent the quantity of credit claims pledged at the Eurosystem matters. We then discuss the

results in subsection 5.2.

5.1 Specification

Absent an active European securitization market, a bank hit by a run may have to self-insure

against future wholesale funding losses by decreasing its share of illiquid assets and increasing its

share of marketable assets. But if the bank can mitigate its wholesale funding losses by borrowing

more from the Eurosystem, it may have to decrease less its lending activity in times of crisis. The

cost of this increased refinancing position is the pledging of securities as collateral, and the foregone

opportunity cost of not using them for other financial transactions. Because the central bank is

the only agent that accept illiquid collateral, the opportunity cost of pledging such assets is lower

than other marketable securities. We therefore expect that banks that pledge illiquid collateral

lend more in times of wholesale funding stress.

In other words, we hypothesize that the banks that pledge more illiquid collateral with the

Eurosystem during the crisis increase more their borrowing with the central bank and hence avoid

decreasing their lending to the economy. Therefore, by making credit claims eligible collateral, the

Eurosystem modifies the incentives to lend to the economy in a period during which holding illiquid

assets is less desirable than the holding of liquid assets.

13



To test this hypothesis, we regress the loans to non-financial agents on the variables defined in

previous sections measuring the intensity of the run and the quantity of illiquid assets pledged with

the central bank. We are primarily interested in determining whether the coefficient of the illiquid

variable at the bank level is positive and significant, i.e. whether a bank’s ability to pledge more

illiquid collateral increases its lending to the economy. Notice that the pledging of illiquid collateral

takes time and comes with significant legal costs as in some jurisdictions the physical delivery of

credit documentation to the central bank (Tamura and Tabakis (2013). It is therefore very unlikely

that newly originated loans are pledged as collateral with the Eurosystem over the couple of months

that follows their origination. Therefore a contemporaneous positive and significant relationship

may hardly result from such a bias. We also introduce the interacted variable Runbk ∗ Illiquidbk
that informs on how a run on bank’s wholesale funding decreases the loans to the economy when

the bank pledges illiquid collateral. Indeed if there is some self-fulfilling dimension in the run, the

mere fact that a bank is able to pledge enough collateral in period of ultra-low interest rate makes

the run irrelevant in the first place. To correct for potential biases triggered by some provisional

changes of the collateral framework such as the additional credit claims provision or the impact of

the pledging of illiquid caused by changes in credit rating, we introduce a variable measuring the

average use of illiquid collateral at the country level. The regression equation reads as follows:

Loansbk,t =
ρLoansbk,jt−1 + βIlliquidbk,t + γRunbk,t + δIlliquidbk,t ·Runbk,t + ζIlliquidco,t

+θRunco,t + λIlliquidco,t ·Runco,t + Trendbk,t + FEbk + FEt + εijt,
(2)

where the index bk is a bank of country j at date t. We focus on variables Illiquidbk and Illiquidco

which stand for the quantity of illiquid assets pledged at the central bank over the total asset at

the bank and country levels respectively. The variables Runbk and Runco stand for the size of

the last month run at the bank level and at the country level (see section 4 for details). We also

include interactions between these four variables to allow for a non linear impact in crises time.

The variables FEbk and FEt denote bank and time fixed-effect. The variable Trendbk,t is a bank-

specific linear trend to capture heterogeneous bank dynamics during the period. We also include

a variable to account for the autoregressive nature of the loans variable. Residuals are clustered

at the bank level to allow for heterogeneity in the distribution of shocks at the bank level. The

residual of the regression is denoted as εijt. Finally, all items are expressed as a share of the bank’s

total assets to take into account that banks vary in size.

5.2 Results

Table 6 reports the main regression estimates. We introduce one explanatory variable after the

other. Estimates show that an increase in the volume of illiquid collateral pledged with the central

bank is associated with a significant increase in loans to the economy after controlling for the pledg-
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ing of this type of collateral at the country level (see column 3–9). This suggests that controlling

for the legal and regulatory heterogeneity of the collateral framework at the country level is crucial.

The coefficient of Illiquidbk shows that an increase of 1% of the volume of illiquid collateral pledged

with the central bank (as a percentage of the bank’s total assets) leads to about 0.1% increase of

the loans-to-total-assets ratio. This is also economically significant as a one standard deviation

increase of the volume of illiquid collateral pledged by banks leads to a 0.2% increase of lending

activity. This is consistent with the idea that the eligibility of illiquid collateral boosts bank lending

activity, suggesting that it is an effective crisis management tool.

The loss of wholesale funding has a significant and negative impact on bank lending only when

they are interacted with the variables measuring the volume of illiquid collateral pledged. This

holds both at the country and at the bank level and suggest that, for a given level of illiquid

collateral pledged, an increase in the size of the bank-run or the country-run significantly decreases

the lending activity of banks to non-financial agents. For example, at the bank level, the coefficient

of the interacted term of column (6) suggests the following economic impact on bank lending. For an

average level of 1% of illiquid collateral, when a bank starts being run, it loses 4% of funding, which

translated into a reduction of lending to the economy equal to 0.02% (0.484*0.04*0.01), see table 4.

Similarly, once a bank-run has started, an increase by 1 standard deviation of its wholesale funding

loss (equal to 9%) translated into a reduction of 0.044% of the lending activity of a bank that have

pledged the average level of illiquid collateral (0.484*0.09*0.01). Using the same reasoning but at

the country level, regressions coefficients of column (8) suggests the following economic impact.

Once a country-run has started, an increase by one standard deviation of its wholesale funding loss

(equal to 3.5%) translated into a reduction of 0.015% of the lending activity in the country that

have pledged the average level of illiquid collateral (3.604*0.035*0.0125). In all cases the reduction

in bank lending is dominated by the direct positive impact associated with the pledging of illiquid

collateral.

Table 7 estimates the same regression described in equation (2) but including country-specific

control variables for heterogenous demands for loans. Controls for country-specific loan demand are

the Industrial Production Index (IPI) and the Economic Sentiment Indicator (ESI) published by

Eurostat and the European Commission.13 Both are available at the monthly frequency. Results

show that controlling for those variables left unaffected the main results. The point estimates of

the coefficients of the Illiquidbk and Illiquidco variables are similar.

6 Conclusion

We study the impact of the ability of banks to pledge illiquid collateral on their lending activity

during the European sovereign debt crisis. By doing so, they were able to convert illiquid loans

13See http://ec.europa.eu/economy finance/db indicators/surveys/time series/index en.htm and

http://ec.europa.eu/eurostat/web/productsdatasets
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into liquid reserves at the central bank. To identify the beneficial impact of the (il)liquidity of the

collateral on the loan supply of individual banks, we make use of the differences in the share of the

illiquid collateral banks are able to pledge. This proportion varies both in the the cross section and

in the time series. We then have shown that banks that pledge more illiquid assets against central

bank reserves are those that reduce less their lending activity to the economy.

References
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7 Annex

7.1 Haircut grid applicable to credit claims

Credit claims valuation haircuts 14

Table 3: Haircuts grid applicable to credit claims use as collateral, in percent

Residual mat. Valuation (1) Valuation(2) RMB debt (3)

AAA to A- BBB+ to BBB- AAA to A- BBB+ to BBB- AAA to A-

<1y 10 17 12 19 39,5
1-3y 12 29 16 34 39,5
3-5y 14 37 21 46 39,5
5-7y 17 39 27 52 39,5
7-10y 22 40 35 58 39,5
10y 30 42 45 65 39,5

Note: Valuation (1) is based on a theoretical price assigned by the NCB
Valuation (2) according to the outstanding amount assigned by the NCB
(3) Non-marketable residential-mortgage backed debt

14https://www.ecb.europa.eu/mopo/assets/risk/liquidity/html/index.en.html
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Table 4: Statistics of main variables

Average balance sheet items during the whole period 2011m1-2014m12 for banks run at least once
during the period (1) and banks that were never run (0)

mean sd p5 p95 Number of banks

Run Intensity

0 0.00 0.00 0.00 0.00 68
1 0.04 0.09 0.00 0.19 111

Illiquid

0 0.01 0.02 0.00 0.05 68
1 0.01 0.02 0.00 0.05 111

Lending to the economy

0 0.53 0.20 0.11 0.80 68
1 0.55 0.19 0.25 0.81 111

Interbank lending

0 0.16 0.13 0.01 0.46 68
1 0.14 0.13 0.02 0.36 111

Securities held

0 0.16 0.10 0.02 0.35 68
1 0.18 0.10 0.01 0.37 111

Capital

0 0.08 0.05 0.02 0.16 68
1 0.09 0.06 0.02 0.20 111

Debt issued

0 0.15 0.16 0.00 0.44 68
1 0.16 0.18 0.00 0.50 111

M3 deposits

0 0.32 0.22 0.00 0.68 68
1 0.33 0.22 0.00 0.75 111

Interbank borrowing

0 0.26 0.22 0.03 0.78 68
1 0.23 0.20 0.03 0.60 111

Net interbank

0 -0.10 0.18 -0.41 0.16 68
1 -0.09 0.20 -0.46 0.14 111

Eurosystem refinancing

0 0.02 0.05 0.00 0.15 68
1 0.03 0.05 0.00 0.14 111
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Table 5: Banks balance sheet and illiquid collateral behavior in 2011m1

In the table below, we compare the average balance sheet of banks pledging more than 1% of
their balance sheet in illiquid collateral in 2011m1. Net interbank = Interbank loans-Interbank
borrowing

% Illiquid mean sd p5 p95 Nobs (Bank×month)

Loans to the economy

< 1% 0.56 0.20 0.21 0.81 6315
> 1% 0.49 0.19 0.18 0.81 2157

Interbank loans

< 1% 0.14 0.13 0.01 0.38 6315
> 1% 0.19 0.15 0.03 0.51 2157

Securities held

< 1% 0.17 0.12 0.01 0.36 6155
> 1% 0.16 0.09 0.02 0.35 2122

Capital

< 1% 0.09 0.06 0.02 0.19 6315
> 1% 0.07 0.03 0.03 0.13 2157

Debt issued

< 1% 0.13 0.15 0.00 0.43 6318
> 1% 0.21 0.22 0.00 0.86 2159

M3 deposits

< 1% 0.35 0.22 0.00 0.74 6169
> 1% 0.26 0.20 0.00 0.63 2126

Interbank borrowing

< 1% 0.22 0.21 0.03 0.62 6318
> 1% 0.29 0.20 0.04 0.70 2159

Net Interbank borrowing

< 1% -0.09 0.19 -0.44 0.13 6315
> 1% -0.10 0.20 -0.43 0.19 2157

Eurosystem refinancing

< 1% 0.03 0.05 0.00 0.15 6318
> 1% 0.03 0.04 0.00 0.11 2159
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Table 6: Impact of the run on bank’s lending to the economy (NFC and households)

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Loans Loans Loans Loans Loans Loans Loans Loans Loans

Loanst-1 0.826∗∗∗ 0.823∗∗∗ 0.824∗∗∗ 0.821∗∗∗ 0.819∗∗∗ 0.817∗∗∗ 0.816∗∗∗ 0.816∗∗∗ 0.816∗∗∗

(0.0150) (0.0138) (0.0158) (0.0138) (0.0141) (0.0144) (0.0146) (0.0146) (0.0145)
Illiquidbk -0.0322 0.0864∗ 0.0970∗∗ 0.104∗∗ 0.106∗∗ 0.111∗∗ 0.134∗∗∗

(0.0394) (0.0472) (0.0467) (0.0490) (0.0482) (0.0488) (0.0487)
Runbk 0.00844 0.00524 0.00648 0.0128 0.0120 0.00951 0.00816

(0.00911) (0.00802) (0.00847) (0.0112) (0.0116) (0.0136) (0.0134)
Illiquidco -0.275∗∗∗ -0.263∗∗∗ -0.287∗∗∗ -0.257∗∗∗ -0.268∗∗∗ -0.300∗∗∗

(0.0763) (0.0822) (0.0814) (0.0821) (0.0826) (0.0853)
Runbk 0.0350 0.0308 0.0306 0.0795∗ 0.0808∗ 0.0798∗

(0.0267) (0.0265) (0.0264) (0.0444) (0.0444) (0.0440)
Runbk -0.484∗ -0.408 -0.480∗ -0.278
× Illiquidbk (0.277) (0.258) (0.259) (0.223)
Runco -3.482∗∗ -3.604∗∗ -2.039
× illiquidco (1.586) (1.592) (1.513)
Runbk 0.315 0.239
× Illiquidco (0.625) (0.614)
Runco -1.802∗∗∗

× Illiquidbk (0.667)
Adjusted R2 0.841 0.841 0.842 0.842 0.842 0.842 0.842 0.842 0.842
Observations 8248 8248 8248 8248 8248 8248 8248 8248 8248

Standard errors in parentheses

Notes: Panel regression with residuals clustered at bank level, time and bank FE and bank-specific linear trend
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 7: Impact of the run on bank’s lending to the economy, controlling for macro variables

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Loans Loans Loans Loans Loans Loans Loans Loans Loans

Loanst-1 0.826∗∗∗ 0.823∗∗∗ 0.824∗∗∗ 0.821∗∗∗ 0.819∗∗∗ 0.817∗∗∗ 0.816∗∗∗ 0.816∗∗∗ 0.816∗∗∗

(0.0150) (0.0139) (0.0158) (0.0139) (0.0142) (0.0145) (0.0147) (0.0147) (0.0147)
Illiquidbk -0.0328 0.0868∗ 0.0969∗∗ 0.104∗∗ 0.106∗∗ 0.111∗∗ 0.134∗∗∗

(0.0395) (0.0467) (0.0465) (0.0488) (0.0481) (0.0486) (0.0486)
Runbk 0.00849 0.00558 0.00661 0.0129 0.0120 0.00949 0.00814

(0.00890) (0.00803) (0.00849) (0.0112) (0.0116) (0.0135) (0.0132)
Illiquidco -0.279∗∗∗ -0.260∗∗∗ -0.285∗∗∗ -0.259∗∗∗ -0.270∗∗∗ -0.301∗∗∗

(0.0720) (0.0799) (0.0787) (0.0800) (0.0799) (0.0831)
Runco 0.0369 0.0318 0.0314 0.0799∗ 0.0812∗ 0.0802∗

(0.0269) (0.0270) (0.0268) (0.0445) (0.0445) (0.0441)
Runbk -0.485∗ -0.413 -0.485∗ -0.283
× Illiquidbk (0.278) (0.261) (0.261) (0.225)
Runco -3.528∗∗ -3.650∗∗ -2.084
× Illiquidco (1.564) (1.566) (1.485)
Runbk 0.311 0.235
× Illiquidco (0.618) (0.607)
Runco -1.801∗∗∗

× Illiquidbk (0.666)
ESI (in 1,000) -0.0178 -0.00901 -0.0291 0.0105 -0.00268 -0.00717 -0.0233 -0.0237 -0.0236

(0.0542) (0.0530) (0.0525) (0.0531) (0.0531) (0.0536) (0.0533) (0.0533) (0.0533)
IPI (in 1,000) 0.0495 0.0514 0.0487 0.0671 0.0644 0.0674 0.0753 0.0740 0.0739

(0.105) (0.104) (0.107) (0.107) (0.107) (0.106) (0.106) (0.107) (0.106)
Adjusted R2 0.841 0.841 0.842 0.842 0.842 0.842 0.842 0.842 0.842
Observations 8248 8248 8248 8248 8248 8248 8248 8248 8248

Standard errors in parentheses

Notes: Panel regression with residuals clustered at bank level, time and bank FE and bank-specific linear trend
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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