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Abstract

The start of the euro area sovereign debt crisis in 2009 made evident a financial phe-

nomenon many economists had not detected until then: the sovereign-bank feedback

loop. The possibility that the financial tensions affecting the sovereign could put the

whole banking sector of that Member State in dire straits and vice-versa, led to the

adoption of a number of major economic and financial measures. One of those measures

is the launching of the European Banking Union, a project that is being developed but

that is far from being finalized.

One of the purposes of this thesis is to analyze, as done under chapter 1, the evolution

of the sovereign-bank feedback loop between 2008 and 2017, to draw relevant conclusions

for economists and policy-makers. Under chapter 2, a study is made about the impact the

tensions in the sovereign had between 2008 and 2017 on the issuance of covered bonds,

one of the most relevant and safest funding sources for banks. Finally, chapter 3 focuses

on the practical examination of the resolution, liquidation and precautionary recapital-

ization operations ran in 2017 and 2018, with the aim of suggesting improvements to the

European Banking Union.
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Introduction

When the euro was introduced 20 years ago, very few economists could have foreseen

the major financial crisis that was ignited in 2009. There was broad understanding

that financial assistance programs, as the ones granted by the International Monetary

Fund (IMF), were exclusively for developing economies. Strong and developed euro area

Member States would never need anything of the sort. Nevertheless, this belief radically

changed in April 2010, when Greece submitted a request for a financial assistance program

to its euro area partners and the IMF, following the remarkable fiscal slippage announced

in October 2009 by the recently elected Greek Prime Minister, Yorgos Papandreou, which

caused major financial turmoil. Unfortunately, financial tensions in Greece spilled over to

other euro area Member States, like Ireland, Portugal, Spain and Cyprus, who also felt the

need to request financial assistance programs. In these cases, a particular phenomenon

was observed: the sovereign-bank feedback loop.

This topic has received particular attention from the financial literature. As explained

by [5], the bad financial situation of the sovereign can be spread to the banking sector

for several reasons. From an assets perspective, European banks have a tendency to

purchase public debt, with a clear home bias, given the existing preferential regulatory

treatment for sovereign exposures in banks’ balance sheets. Under these circumstances,

the depreciation of the government bonds portfolio following the start of financial tensions

can lead to a deep negative impact on banks. Moreover, from a liabilities perspective, the

explicit or implicit public guarantees granted by the sovereign to the banks contribute to

the spreading of the sovereign risk to the banking sector. Finally, the possible downgrades

of the sovereign ratings and the worsening of the global economic environment could also

lead to an increase in the risks of the banking sector. Greece and Cyprus were clear

cases of a contagion of the sovereign to the banking sector. Indeed, the Private Sector

Involvement Operation, which entailed a haircut of 53.5% of the face value of the bonds

1



issued by the Greek sovereign and held by 95.7% of the private bondholders, had a

deep impact on the balance sheets of Greek and Cypriot banks, which were relevant

bondholders of Greek public debt.

But every feedback loop also operates in the opposite direction: tensions in the

banking sector can also have a negative impact on the sovereign. [11] points to the

existence of three types of linkages. First of all, sovereigns can experience important

fiscal costs as public deficit and debt increase as a result of the provision of guarantees to

credit institutions. Second, financial market players can negatively value the provision of

such guarantees, leading to an increase in the sovereign risk premia. Finally, the global

economic environment can be affected, leading to a reduction in the tax revenues of

the sovereign. The feedback loop clearly operated in this sense in the cases of Ireland

and Spain, where the bursting of a housing bubble fostered by the massive expansion

of banking credit put the banking sectors of these two countries in dire straits and

subsequently, the sovereigns.

The financial situation in the euro area reached so high levels of tension, that the

European authorities saw the need to take action. Such action took place in two main

different fronts: on the one hand, on the side of monetary policy, with the European

Central Bank (ECB) adopting several ultra-expansionary monetary policy measures, the

announcement of the Outright Monetary Transactions (OMT) in September 2012 having

a sizeable impact on calming down the situation in peripheral Member States; on the

other hand, the launching by the European Council in June 2012 of the project of the

European Banking Union (EBU), with the main aims of reducing financial fragmentation

and severing the feedback loop. On top of these actions, European authorities also felt the

need to create the European Stability Mechanism, which started functioning in October

2012, with the objective of having an institution of a permanent nature that would be

in a position to grant financial assistance to the euro area Member States in need of it.

This thesis is focused on the examination of the evolution of the sovereign bank

feedback loop and in connection to it, the EBU. The crisis that started back in 2009 was

on the verge of destroying one of the most relevant political and economic projects of the

last decades: the euro. Though major and urgent reforms were adopted, it is still possible

that another financial shock, either from outside or inside the euro area, will put at risk

the whole project again. For this reason, it is relevant to explore how the sovereign-bank

feedback loop has evolved, the impact it has on relevant funding sources of banks and the
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first steps of the EBU. This thesis is structured in three different chapters, to precisely

tackle these points.

Under the first chapter (“Evolution of the sovereign-bank feedback loop between 2008

and 2017”), the evolution of the short and long term feedback loop is explored between

2008 and 2017 for six euro area Member States (three of them categorized as peripheral

economies, namely Italy, Spain and Portugal, and the other three as core economies,

namely Germany, France and the Netherlands), using different econometric techniques.

Results reveal that the short-run feedback loop, analyzed through a Dynamic Conditional

Correlation model, is more remarkable in peripheral economies and increases coinciding

with some external events, like Grexit rumors back in 2015. Moreover, although the

short-run feedback loop decreases as time goes by in peripheral economies, it is still

well above core economies at the end of the sample. As for the long-run feedback loop,

studied via a Vector Error Correction Model (VECM), peripheral economies, especially

Italy and Spain, see it decrease as financial tensions moderate. Core economies present in

turn mixed results, with a clear reduction in the long-run feedback loop being registered

in Germany, France seeing it partially decrease and the Netherlands not experiencing

major positive developments as of 2012 as tensions appease.

In conclusion, the analysis performed in this chapter shows that the feedback loop

has decreased, especially in peripheral Member States, as financial tensions disappear

and structural measures are adopted. In spite of this evolution, the sovereign-bank

feedback loop is still more remarkable in peripheral economies. In any case, though the

feedback loop clearly recedes along the sample, it is not possible to infer a causality

relationship. Indeed, the feedback loop becomes weaker coinciding with the launching

and implementation of important measures by European authorities, like the EBU, and

the improvement of the economic and financial situation of euro area Member States.

The second chapter (“Sovereign market tensions and covered bond issuances”) ex-

plores whether tensions between 2008 and 2017 in the funding rates of the five largest

sovereigns in the euro area (i.e. Germany, France, Italy, Spain and the Netherlands) had

an impact on the funding sources of the most relevant banks based in these Member

States and more specifically, on the issuance of covered bonds. Covered bonds are a

very secure and relevant source of funding for European banks, as they provide a dou-

ble guarantee to their holders: on the one hand, the guarantee of the assets provided

as collateral, which usually are mortgage and public sector loans meeting a number of
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conditions; on the other hand, the guarantee of the issuing bank. For this reason, it

is logical to think that banks will relatively increase their issuance of covered bonds in

light of financial tensions, as other sources of less secured funding will probably not be

accepted by investors or only at very high yields.

In order to test whether sovereign tensions have an impact on covered bond issuances,

several econometric methodologies like panel, Vector Error Autoregressive (VAR) and

ProbVAR models are used to analyze the impact an increase in the 10 year sovereign

bond yield had on the one hand, on the amount of covered bonds issued and on the other

hand, on the probability to issue covered bonds by the banks covered in the sample. The

results of the panel model indicate that the amount and probability of issuing covered

bonds increase when sovereign bond yields soar in times of economic stress and not

in times of more stability. The VAR and ProbVAR models respectively confirm the

results of the panel model for the cases of Germany, Spain and the Netherlands and for

Germany, Italy, Spain and the Netherlands. In conclusion, the analysis conducted under

the second chapter allows inferring that an increase in the sovereign bond yields, coupled

with broader economic stress, makes the amount and probability of issuing covered bonds

soar in most of the Member States of the sample.

The third chapter (“What can the recent resolution, liquidation and precautionary

recapitalization cases teach for the future of the Banking Union?”) analyzes the details

of the resolution case of Banco Popular Español (BPE), the liquidation cases of Banca

Popolare di Vicenza (BpoVi), Veneto Banca (VB) and ABLV and the precautionary

recapitalization of Monte dei Paschi di Siena (MPS) with the aim of drawing lessons

that would help improve the construction of the EBU, on top of the already identified

elements as outlined under chapter one.

In BPE, liquidity issues were clearly identified both before and after the declaration

of Failing or Likely to Fail (FOLTF). FOLTF was precisely declared for liquidity reasons

and was triggered because the bank no longer had eligible collateral to have access to the

Emergency Liquidity Assistance (ELA) provided by the Bank of Spain. Yet, after the

FOLTF liquidity problems also arose: the buyer, Banco Santander, had to inject EUR

13 billion in liquidity in the bank the day after the adoption of the resolution scheme to

keep it running. Banco Santander is a G-SIB and had the means to provide these funds,

but that may have not been the case had the buyer been another entity.

The cases of BPoVi and VB pose challenges of a different nature and mainly related
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to possible unlevel playing field. First, both banks were liquidated in line with the

Italian national insolvency framework, which as the national insolvency frameworks of

the other 18 participating Member States in the EBU, presents specific features that

are not common to the EBU. This implies that the exact same liquidation operations

could have led to very different results had they taken place in another Member State

of the EBU. Second, the concept of “public interest” is not harmonized across European

regulations: while the SRB considered there was no public interest that would motivate

the resolution, instead of the liquidation of these entities, the Commission approved under

EU rules and given regional risks to financial stability, the public support measures to

facilitate the liquidation of these two banks.

ABLV has also given place to challenges stemming from the application of national

insolvency legislations (in this case from Latvia and Luxembourg). For instance, under

national Luxembourg law, the cause that triggered the FOLTF declaration in ABLV

is not foreseen as an insolvency cause. Moreover, ABLV is the case that has led the

European Commission to put on the table several legislative proposals to provide the

EBU with a unified response to Anti Money Laundering (AML) issues.

MPS is the clear case of a reinforcement of the sovereign-bank feedback loop at the

national level following the implementation of a precautionary recapitalization scheme,

where national Italian funds had to be used.

On the basis of the above mentioned causes, the lessons learnt are presented in three

categories: (1) before the FOLTF declaration, (2) after the FOLTF declaration and (3)

precautionary recapitalization.

More details on all these elements can be found in the next three chapters. I hope

you enjoy the read.
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Chapter 1

Evolution of the sovereign-bank

feedback loop between 2008 and

2017
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1.1 Introduction

The fallout of the 2008 financial crisis ignited a number of economic and financial prob-

lems in the so-called peripheral euro area countries. Chief among them was the dramatic

worsening of many European banks, which combined with the poor state of public fi-

nances set in motion a perverse sovereign-bank feedback loop. As non-performing loans

(NPLs) spread throughout the banking system, governments were under pressure to bail

out these entities. At the same time, as government public finances worsened due to

increasing deficits, banks’ holdings of government assets kept losing value. As this source

of financial instability weakened the monetary policy transmission mechanism and pre-

vented the recovery of economic growth, the sovereign-bank feedback loop became one

of the main concerns of the European policy agenda.1 Against this background, different

monetary policy actions as well as banking supervision and regulation measures were

undertaken to reduce the sovereign-bank feedback loop. In this paper, we analyze the

evolution of the sovereign-bank feedback loop in 6 euro area Member States, as European

public authorities adopt different measures to calm down financial tensions.

From a monetary policy perspective, in May 2010, the European Central Bank

(ECB) started the Securities Markets Program (SMP), designed to temporarily pur-

chase sovereign debt. This program was substituted in August 2012 by the Outright

Monetary Transaction (OMT) program, where the ECB committed to buy sovereign

debt from stressed euro area countries, meeting a number of conditions, in secondary

markets. Further measures aimed at increasing credit to the private sector and lower-

ing credit costs included Targeted Long Term Refinancing Operations, negative rates on

deposit facilities, and an expanded asset purchase program, all of which started being

implemented in 2014.

Regarding banking supervision and regulation, the European Banking Authority

(EBA) released the first official stress tests results for banks in October 2011. In turn,

euro area authorities announced in June 2012 the future creation of the European Bank-

ing Union (EBU). In short, the EBU aims to avoid both European banking fragmentation

and public bailouts to failing banks. To this end, the EBU is based on different pillars.

First, the Single Supervisory Mechanism (SSM) started working in November 2014, with

the aim of ensuring harmonized banking supervisory practices across Member States par-

ticipating in the EBU. The second pillar of the EBU, the Single Resolution Mechanism,
1Theories rationalizing this perverse feedback loop include [10] and [29].
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started to fully operate in January 2016, allowing for resolution practices to also be har-

monized in the EBU. While the last pillar of the EBU (the European Deposit Insurance

Scheme) has not been adopted yet, the first steps of the EBU have been already put in

place.

There is consensus that the banking sector in the euro area was not ready to withstand

a severe crisis as the 2008 one. As a result, both monetary policy and financial regulation

measures, as mentioned above, had to be put in place to re-establish and preserve financial

stability. How did the sovereign-bank feedback loop evolve during these times? Keeping

a close eye over the evolution of the sovereign-bank feedback loop is of tremendous

importance for policy makers, regulators, supervisors and architects of the European

project. Early signs of an increase of the sovereign-bank feedback loop could clearly call

for additional action at both the public and the private levels. In this paper, we present

the empirical regularities of the evolution of the sovereign-bank feedback loop between

September 2008 and June 2017.

Our paper presents a two-fold approach to explore the empirical regularities of the

evolution of the sovereign-bank feedback loop between September 2008 and June 2017.

Firstly, we develop a short-run analysis, where we analyze the evolution of contempora-

neous correlations between shocks to the solvency of banks and governments. Secondly,

we develop a long-run analysis where we measure to what extent bank and sovereign risk

are intertwined.

Using a Dynamic Conditional Correlation model (DCC) with bank and sovereign

CDSs (Credit Default Swaps), we find that in the short-run, peripheral European coun-

tries (Italy, Spain and Portugal) overall exhibit higher sovereign-bank shock correlation

than core Member States (Germany, Netherlands, France). We first identify an ephemeral

decline of this correlation in the end of 2008 and beginning of 2009, coinciding with the

injection of national public funds in some countries. However, this correlation substan-

tially increases from 2009 to 2012 in peripheral Member States, while this increase is

much smaller for core countries. Coinciding with the adoption of the measures detailed

above in 2012, sovereign-bank correlations decreased strongly for some countries, espe-

cially the Netherlands since early 2012. Correlations started to decrease in 2013 in Spain

and Italy, and strongly in 2014 in the case of Portugal. Overall, it could be said that the

short-run feedback loop is far higher and more sensitive to a spark in financial tensions

in peripheral Member States.
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As for the long-term analysis, employing a Vector Error Correction model (VECM)

with rolling windows, we find that the feedback loop clearly decreases in the cases of

Spain and Italy, whereas such tendency is not so clear in the Portuguese case. However,

the speed of adjustment to this long-relation in Portugal exhibits a major decline at the

end of the sample. Regarding core Member States, while the German case essentially

shows a break in the sovereign-bank feedback loop, this is not the case in France, where

there is a partial adjustment, or the Netherlands, where no significant adjustment is

registered. Taken together, our results point to an important reduction in the long-run

feedback loop for peripheral countries, as well as in Germany and France. This positive

evolution in terms of reduction of the long-term feedback loop is not so clear in the

Netherlands, though it must be noted that both the bank and sovereign credit risk for

the Netherlands remain quite low since 2012.

The results obtained could point in the direction that the 2012 and 2014 policies

(OMT and the launching of the EBU) could have been positive in containing the intense

feedback loop between sovereigns and banks, though the methodologies used in this paper

do not allow to infer causality. In any case, it is clear that the financial segmentation

process set in Europe in the aftermath of the 2008 crisis also receded, thus containing

both capital and deposit outflows from peripheral to core Member States. Nevertheless,

we find that the feedback loop has not completely disappeared. This calls for the need

to keep the evolution of the feedback loop under tight control and continue adopting

policy measures, like the completion of EBU, the cleaning of legacy assets in European

banks’ balance sheets, the reduction of sovereign exposures in banks’ balance sheets, the

harmonization of national legislation aiming to prevent financial markets’ fragmentation,

the need to continue with the implementation of structural reforms and the importance

of further deepening the whole project of the Economic and Monetary Union (EMU).

This paper proceeds as follows. Section 2 describes the context and nature of the

sovereign-bank feedback loop in peripheral Member States. Section 3 shows our concep-

tual framework of analysis together with the methodologies applied to understand the

evolution of the feedback loop. Section 4 shows the data and descriptive statistics. In

Section 5 we show the empirical results along the two analyzed dimensions: short-run

and long-run dynamics. Section 6 concludes with some policy implications.
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1.2 A Short Narrative of the European Sovereign-Bank Feed-

back Loop

In October 2009, the recently elected Greek Prime Minister, Yorgos Papandreou, an-

nounced the Greek public deficit would be much larger than initially expected. This re-

markable fiscal slippage raised doubts about the sustainability of Greek public finances,

making it the more difficult for the Greek sovereign to have market access. Finally, in

April 2010, Greece submitted a request for a financial assistance program to its euro area

partners and the International Monetary Fund (IMF).

Unfortunately, the financial tensions experienced by the Greek economy spread to

other euro area economies. Indeed, in November 2010, the Irish authorities requested a

financial assistance program that was granted by the European Financial Stability Mech-

anism (EFSM), the European Financial Stability Fund (EFSF) and the IMF. Portuguese

authorities followed the Irish pace and requested another financial assistance program in

April 2011 that was also granted by the EFSM, the EFSF and the IMF.

The difficult situation of the Spanish banking sector and the increasingly expensive

access of the Spanish sovereign to financial markets obliged Spanish authorities to request

a financial assistance program for the recapitalization of financial institutions. This

assistance was initially granted by the EFSF in 2012 and then transferred to the European

Stability Mechanism (ESM). Cypriot authorities also requested a financial assistance

program in June 2012 that was finally granted in April 2013 by the ESM and the IMF.

The acute financial tensions experienced by the above mentioned euro area economies

did not only limit to the sovereign. In effect, the banking sector of these countries also

went through dire straits. In some cases, like Ireland and Spain, it was the difficulties

in the banking sector, derived from the real estate bubble burst, which spread to the

sovereign and made the authorities seek a financial assistance program. In other cases,

like Greece with the Private Sector Involvement operation 2, it was the bad shape of the

sovereign that was transmitted to the banking sector.

This bilateral relationship between the sovereign and the banking sector, which can

be characterized as a vicious circle, has received deep attention by both national and
2As highlighted in the webpage of the ESM, the Private Sector Involvement Operation was a restruc-

turing of Greek public debt held by private investors (mainly banks) in March 2012 to lighten the overall
public debt burden of Greece. About 97% of the privately held Greek bonds (about EUR 197 billion)
took a 53.5% cut of the face value (principal) of the bond, corresponding to approximately EUR 107
billion reduction in Greece’s debt stock.
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international authorities. Indeed, European institutions’ awareness of the prejudicial

effects of the feedback loop in the economy increased as the euro area sovereign debt

crisis evolved. For this reason, European authorities undertook several regulatory and

monetary policy measures.

Regarding monetary policy measures, the ECB undertook a number of very relevant

non-standard measures, namely the Securities Market Program (SMP) (May 2010), the

Supplementary and Very Long Term Refinancing Operations (LTROs) (end of 2011),

the Outright Monetary Transactions (OMT) (summer 2012) program and the Asset

Purchase Program (APP) (2014). Previous literature (see [13] and [48]) has underlined

the stabilizing role of these measures in both sovereign and banking sectors. In effect,

these ECB policies involved buying sovereign bonds of peripheral Member States, thus

alleviating the fiscal tension and safeguarding the financial stability of the euro area.

In the banking regulatory field, the project of the EBU, first announced in the sum-

mer of 2012, started to operate with its first building block in November of 2014. The

main purpose of the EBU is to break the vicious circle between sovereigns and banks

and end with financial market fragmentation in the European Union, especially in the

euro area. It is composed of four building blocks: (i) the Single Rule Book (Capital Re-

quirements Regulation and Directive IV, Bank Recovery and Resolution Directive and

Deposit Guarantee Scheme Directive), (ii) the Single Supervisory Mechanism (SSM),

(iii) the Single Resolution Mechanism (SRM), which also embeds the ESM Direct Bank

Recapitalization Instrument (ESM DBRI) and the fiscal backstop and (iv) the European

Deposit Insurance Scheme (EDIS), which would also embed a fiscal backstop.

Up to this moment, many important steps have been undertaken in the project of

the EBU: the Single Rule Book has been passed, the SSM and the SRM are up and

running and the ESM DBRI has already been approved. However, much remains to be

done: the EDIS and a common fiscal backstop for the Single Resolution Fund (SRF) and

eventually a common fiscal backstop for EDIS too need to be agreed upon; in line with

the December 2018 Eurogroup Terms of Reference on the common backstop to the SRF,

the ESM DBRI will be dropped once the common backstop will be in place, which will

deprive the EBU of a vital instrument to sever the feedback loop; the transition period

for the full completion and mutualization of the SRF needs to come to an end (this

will happen in 2024, in principle); several risk reduction measures, as indicated in the

ECOFIN Council Conclusions of 17 June 2016, need to be adopted; as indicated under
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section 1.4.1 of the paper, sovereign bond holdings of national debt by banks should

decrease.

1.3 Conceptual Framework and Methodology

The main goal of this paper is to analyze to what extent the previously documented

feedback loop between sovereigns (S) and banks (B) has evolved, in parallel with the

implementation of the above mentioned regulatory and monetary policy measures by

the European authorities. Our approach is twofold. First, we focus on the short run

relationship between S and B, by studying dynamic correlation properties using weekly

5-year CDS data. Second, we focus on long run properties using cointegration techniques

to identify possible changes in the equilibrium between S and B.

We conceptually represent the sovereign-bank feedback loop that we are trying to

measure in Figure 1.2.

Figure 1.1: Short-run and Long-run Bank Sovereign Feedback Loop

This figure illustrates the short-run and long-run feedback loop between the sovereign and bank.

What we try to represent in this simple figure is that the bank and sovereigns’ feedback

loop can be identified in at least two different ways: first, they can exhibit short-run co-
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movements, for instance both reacting similarly to economic/financial shocks or both

transmitting its shocks to each other; second, a long-run relation (attraction) between

bank and sovereign could emerge between both markets due to their interdependencies

(bank balance sheets and non-zero probability of bail-out).

In both instances, if this bivariate relation exists, it should be captured in finan-

cial markets data. To this end, we employ CDS data and two alternative econometric

techniques designed to identify this feedback loop. Indeed, studies such as [4] and [38]

show that government debt CDS, such as the ones used in this paper, capture sovereign

solvency risk. We now describe them in some detail and explain how they can capture

the sovereign-bank feedback loop.

1.3.1 Short-run Relationship: DCC Model

We use the Dynamic Conditional Correlation model (DCC) developed by [22] to capture

the dynamic correlation between the shocks to the banking sector and those in the

sovereign market associated with these banks. This model belongs to the family of the

multivariate GARCH models and its use has become widespread (see, for instance, [8]).

In our case, we specify a VAR model for the conditional mean (see, for instance, [12]),

where Yt ∈ Rk, with k being the number of variables. Yt includes the variables capturing

the perceived credit risk of the banks and the sovereigns (Bt and St , respectively). They

are measured through the 5-year CDS of banks and sovereigns. We use relevant control

variables for the state of the economy and liquidity in the interbank market, such as

the volatility index of Eurostoxx 50 (V2X) and the 3 month Euribor, respectively. They

constitute the vector Yt. Our model can then be expressed as:

Yt = µt + at, (1.1)

at = H
1/2
t zt, (1.2)

Ht = DtRtDt. (1.3)

Equations (1.1) to (1.3) represent the conditional correlation model used in our pa-

per. In our paper, µt is the expected value of Yt conditional on a stationary VAR(1)

model, where the variables are in first differences, as suggested by standard unit root
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tests. While equation (1.1) models the conditional mean, equation (1.2) captures the

matrix of conditional variances (Ht) of the reduced-form errors (at). Finally, equation

(1.3) describes the specific form of the clustered-errors dynamics, with Rt capturing the

dynamic correlation matrix of errors at. Dt is a diagonal matrix of conditional standard

deviations at time t. These standard deviations follow a GARCH(1,1) process:

hi,t = αi0 + αi1a
2
i,t−1 + βi1hi,t−1, (1.4)

where i = 1, ..., k and αi0 > 0 , αi1 + βi1 < 1. Thus, our model is a DCC-GARCH(1,1)

model which captures the time-varying nature of the error term variances/co-variances

in macro-financial time series. In short, the main goal of our exercise is to filter the

dynamics in Rt in order to identify the time-varying sovereign-bank feedback loop. Since

correlations do not imply causality, we can only measure the time-varying strength of

the bivariate relationship between shocks to sovereign and bank solvency. In our view,

these dynamic correlations (off-diagonal term in Rt) can reflect an important part of

the bivariate short-run relationship between Bt and St . The higher the correlation, the

higher the short-run sovereign-bank feedback loop.

1.3.2 Long-run Relationship: Time Varying Cointegration

As shown in [3], a possible way of measuring the long run relationship between the

sovereign and bank CDS is by analizing the cointegration features of both time series. In

line with [33], cointegration is a type of stationary long-run relationship among k times

series, all of them being I(1) –consistent with the short-run analysis outlined above–.

Assuming CDSt ∼ I(1), CDSBt ∼ I(1), V 2Xt ∼ I(1), EURIBOR ∼ I(1), we can

estimate a vectorial error correction model (VECM) with k − 1 long run relationships

(i.e. I(0) linear combinations) under the null hypothesis of cointegration. In this case, in

order to allow for the comparability with [3], we only estimate one of the possible k − 1

cointegration relationships.34.[
4CDSt
4CDSBt

]
=

(
αCDS

αCDSB

)
(CDSt−1 − βM1CDSBt−1) + (1.5)

3Comparability means that both our model and that by [3] focus on the estimation of the cointegration
vectors βM1 and βM2.

4We refer the reader to Appendix A, where we show the Unit Root test[18] for all the time series, the
Johansen Cointegration test[36] and a Threshold Vector Error Correction model estimated following [35]
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p−1∑
i=1

[
γ11,i γ12,i

γ21,i γ22,i

][
4CDSt−i

4CDSBt−i

]
+

[
uCDS,t

uCDSB,t

]
.

We also estimate a larger model again controlling for economic and financial condi-

tions: 
4CDSt
4CDSBt

4V 2Xt

4EURIBORt

 =

=


αCDS

αCDSB

αV 2X

αEURIBOR

 (CDSt−1 − βM2CDSBt−1 − δ1V 2Xt−1 − δ2EURIBORt−1) +

(1.6)

+

p−1∑
i=1


γ11,i γ12,i γ13,i γ14,i

γ21,i γ22,i γ23,i γ24,i

γ31,i γ32,i γ33,i γ34,i

γ41,i γ42,i γ43,i γ44,i




4CDSt−i

4CDSBt−i

4V 2Xt−i

4EURIBORt−i

+


uCDS,t

uCDSB,t

uV 2X,t

uEURIBOR,t

 .
In this way, we can estimate the value of the cointegration relationship in both models,

so βM1 and βM2 allow us to determine how strong the equilibrium relationship between

the variables is.

Given the financial tensions experienced in the euro area during the sovereign debt

crisis and the exacerbation of the feedback loop between sovereigns and banks, our hy-

pothesis is that cointegration vectors can fluctuate, amongst other factors, due to two

reasons: (1) changes in the regime of the European banking relationships; (2) volatility

effect incorporated in macroeconomic shocks. For this reason, we use a recursive estima-

tion model similar to those in the literature (see, or instance, [15]). Thus, we estimate

sets of rolling VECM models using a window of size w=100 weeks. By doing this, we

obtain time variation of (1,−βM1)w and (1,−βM2,−δ1,−δ2)w.

It is important to note that, although βM1 and βM2 determine the strength of the

long term association between CDS and CDSB, αCDS and αCDSB are also interesting

measures. In the literature ([39]), it is often associated with the idea of weakly exoge-
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nous variables, implying that the weakly exogenous variables do not adjust to any past

deviations as determined by the long-run equilibrium. Henceforth, if α is close to zero,

it could be inferred that this variable is sticky in the long run, thus leading to a possible

partial break of the vicious circle as defined in this article.

1.4 Data and Descriptive Statistics

In order to conduct the analyses proposed in this paper, we use 5-year weekly CDS data

of 6 euro area Member States: France, Germany, Italy, the Netherlands, Portugal and

Spain. We have chosen these Member States as 5 of them are the largest euro area

Member States in terms of Gross Domestic Product (Germany, France, Italy, Spain and

the Netherlands) and because they offer a balanced representation of peripheral (Italy,

Spain and Portugal) and core Member States (Germany, France and the Netherlands).

By focusing on different peripheral and core Member States, we can obtain some cross-

country variation on both the sovereign-bank feedback loop and the sensitivity to different

events and policies adopted. Due to data availability we focus on this set of banks: BNP

Paribas, Crédit Agricole and Société Générale (France); Commerzbank and Deutsche

Bank (Germany); Intesa San Paolo, Monte dei Paschi di Siena and Unicredit (Italy);

ING and Rabobank (the Netherlands); Banco Comercial Portugués (Portugal); BBVA

and Banco Santander (Spain). We obtained CDS data for these countries and banks

through the Bloomberg database. The analysis starts in September 2008, coinciding with

the collapse of Lehman Brothers and the beginning of public banking recapitalizations

in the euro area, and runs until the end of June 2017, when the first resolution operation

under the new framework of the EBU (the resolution case of Banco Popular Español)

had already taken place.

1.4.1 Sovereign Bond Holdings by Local Banks

European commercial banks often hold non-negligible amounts of government debt. In-

deed, this is one of the reasons behind the activation of the perverse sovereign-bank

feedback loop, as mentioned in previous sections. To assess the overall sovereign debt

volume which is in the hands of the whole banking system for each home country, we

collect data from the Bruegel sovereign debt holdings database, which is publicly avail-

able. This database contains data on the percentage of sovereign debt held by all resident
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banks.

Figure 1.2 shows these ratios for the three peripheral Member States (Italy, Spain

and Portugal). It reveals that these ratios grew considerably since the advent of the 2008

financial crises, reaching peak levels by the end of 2012 (50% for Portugal, 37% for Spain

and 24% for Italy). Since then, ratios decreased in the cases of Portugal (to 42%) and

Spain (to 24%), both in mid-2016.

Figure 1.2: Ratio of Sovereign Debt Held by Resident Banks in peripheral Member States
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This figure shows the percentage of Sovereign Debt held in resident banks of southern countries (Spain,
Italy, Portugal). Data was retrieved from the Bruegel sovereign debt holdings database.

The case of core Member States’ dynamics is quite different. As Figure 1.3 shows,

Germany displays a monotonic decrease, starting with a level of 38% in early 2005 and

reaching 23% in mid-2015. The Netherlands starts in 2005 with low levels (below 10%)
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and exhibits an increase (especially after 2013) so as to reach 20% in mid-2016. Finally,

France displays an increase up to 2010 (when it reaches a level close to 20%) but then

level of sovereign debt held by resident banks decreased to 9% in mid-2016.

Figure 1.3: Ratio of Sovereign Debt Held by Resident Banks in core Member States

06:1Q 07:1Q 08:1Q 09:1Q 10:1Q 11:1Q 12:1Q 13:1Q 14:1Q 15:1Q 16:1Q
0

5

10

15

20

25

30

35

40

 

 

Netherlands
France
Germany

Figure 1.4 compares the arithmetic averages of core and peripheral Member States

and shows a stark contrast: debt held in peripheral resident banks more than doubled fol-

lowing the 2008 financial crisis (from around 15% to 35%), whereas it remained basically

constant for core countries at much lower levels (around 15%).

In order to measure the relative weight of home sovereign debt in the balance sheets

of the banks in our analysis, Tables 1.4.1 and 1.2 show the level of total assets and home

sovereign exposure of each of the banks in the sample at the end of 2010 and 2013,

respectively. Table 1.4.1 shows descriptive statistics for banks in peripheral countries,
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Figure 1.4: Ratio of Sovereign Debt Held by Resident Banks (Average of Southern v/s
Average of Northern Countries)
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This figure shows the percentage of Sovereign Debt held in resident banks. It compares the average held in
the southern countries (Spain, Italy, Portugal) and the average held in northern countries (Netherlands,
France, Germany). Data was retrieved from the Bruegel sovereign debt holdings database.
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whereas Table 1.2 shows statistics for banks in core countries. Data is obtained from the

publicly available reports of the EBA, which were elaborated to perform the Euro-wide

2011 and 2014 bank stress tests. Tables 1.4.1 and 1.2 show that the ratio of sovereign

debt exposure to total assets is between 3 and 4 times higher for the average southern

bank compared with the average northern bank. It also shows that this ratio actually

increased between 2010 and 2013 for southern countries.
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Table 1.1: Sovereign Exposures by Bank and Year: Southern Countries

Year Sov-Exp Total Assets Ratio Diff

Santander
2010 41,807 1,217,501 3.43
2013 38,367 1,134,128 3.38 -0.05

BBVA
2010 53,452 552,738 9.67
2013 51,791 599,517 8.64 -1.03

Unicredit
2010 47,445 929,488 5.10
2013 54,271 845,838 6.42 1.31

Intesa
2010 57,622 657,025 8.77
2013 75,072 626,283 11.99 3.22

Monte dei Paschi
2010 32,018 239,162 13.39
2013 25,024 199,106 12.57 -0.82

Mediobanca
2010
2013 6,956 61,995 11.22 -

Comercial Portugues
2010 5,829 98,547 5.91
2013 5,997 82,007 7.31 1.40

Year Avg-Ratio

2010 7.71 Diff
2013 8.38 0.67

This table shows the level (in millions of euros) of total assets and sovereign exposure (and the associated
ratios and averages) of each of the southern banks at the end of 2010 and 2013, respectively. Data is
obtained from the publicly available reports of the European Banking Authority, and are associated with
the euro-wide 2011 and 2014 bank stress tests.
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Table 1.2: Sovereign Exposures by Bank and Year: Northern Countries

Year Sov-Exp Total Assets Ratio Diff

ING
2010 21,828 1,279,000 2.02
2013 15,745 1,080,624 1.46 -0.56

Rabobank
2010 12,931 652,536 1.98
2013 22,139 674,139 3.28 1.30

BNP
2010 18,051 1,998,158 0.90
2013 9,059 1,800,139 0.50 -0.40

Societe Generale
2010 13,501 1,132,072 1.19
2013 15,536 1,235,262 1.26 0.07

Credit Agricole
2010 28,975 1,593,500 1.82
2013 42,323 1,688,000 2.51 0.69

Deutsche Bank
2010 23,156 1,905,630 1.22
2013 26,556 1,611,400 1.65 0.43

Commerzbank
2010 44,075 754,300 5.84
2013 21,741 549,700 3.96 -1.89

Year Avg-Ratio Diff

2010 2.14
2013 2.09 -0.05

This table shows the level (in millions of euros) of total assets and sovereign exposure (and the associated
ratios and averages) of each of the northern banks at the end of 2010 and 2013, respectively. Data is
obtained from the publicly available reports of the European Banking Authority, and are associated with
the Euro-wide 2011 and 2014 bank stress tests.
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1.4.2 Evolution of Sovereign and Bank CDS Spreads

Figure 1.5 shows the evolution of sovereign and bank CDS spreads. There is a clear

upward tendency in the years 2011 and 2012 in all euro area Member States under

analysis. As is well known, these years coincide with the unravelling of the most acute

tensions in the euro area sovereign debt crisis.

Figure 1.5: Sovereign and Bank CDSs
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This figure plots the evolution of the sovereign and bank CDSs for all countries and banks in our sample.
Data was retrieved from Bloomberg.

Regarding the levels of the 5 year sovereign and bank CDS spreads, there are clear

differences between core and peripheral economies and even between each group. In

fact, the levels of sovereign and bank risks in core economies are remarkably below those

in peripheral economies. In the group of peripheral economies, risk levels in Portugal,

especially during the times of most acute financial and economic tensions, were above

those of Italy and Spain. As for the group of core economies, solvency risk levels in

France also appear to be above those registered in Germany and the Netherlands.

As for the relationship between sovereign and bank risk, as a rule, it can be said that

while in core economies sovereign risk is well below bank risk, in peripheral economies

the differences between sovereign and bank risks are not so remarkable. This could point

to the fact that the feedback loop was more acute in peripheral economies during the
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times of financial turmoil. Moreover, during the worst times of the financial crisis in 2011

and 2012, sovereign risk in Spain and Portugal turned out to be above bank risk. This

can be related to the international diversification nature of some of the banks based in

these two Member States, which allowed them to show a more benign risk profile than

that of their sovereigns.

1.5 Results

In this Section, we detail the main results we get from the estimated models. We first

focus on the short-run perspective and then move on to report and comment on the

long-run results.

1.5.1 Short-run Analysis

Regarding the DCC-GARCH model, we estimate two models for each country: (1) M1

is a bivariate model between Bt and St and (2) M2 is a more general model in which we

additionally incorporate the 3 month EURIBOR and V2X, in order to capture liquidity

conditions and macroeconomic uncertainty, respectively. With M2 we control for the

dynamic correlation between shocks to bank/sovereign CDS and shocks to the economic

activity. By and large, M1 and M2 yield similar qualitative results.

Figure 1.6 shows the implied time-varying sovereign-bank shock correlation for pe-

ripheral countries (Spain, Italy and Portugal), as well as the implied analogs for core

countries (France, Germany and Netherlands).

For visual ease, we plot the 25-week moving averages of the correlations, so that we

can uncover relevant changes in shock correlations. The DCC-GARCH in M1 tends to

be more volatile than that measured by M2. Yet, the tendency of both figures is similar

in all Member States under analysis, so general conclusions can be inferred.

1.5.2 Peripheral Member States: Spain, Italy, Portugal

Figure 1.7 reveals some interesting results. First, the sovereign-bank shock dynamic

conditional correlation (DCC) is overall relatively high for peripherals, thus implying the

presence of a sizable short-run feedback loop for most of the sample.

Second, between the end of 2008 and the start of 2009, the DCC plummets in all

Member States. This period coincides with the bail-out packages these euro area countries
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Figure 1.6: DCC Results
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This figure plots the evolution of the implied time-varying sovereign-bank shock correlation for all coun-
tries in our studies (25-week moving average). M1 (solid line) refers to the simple model with sovereign
and bank CDSs, whereas in M2 (dashed line) there are additional controls: 3-month interbank rate and
the real economy volatility index.

granted to their main ailing banks. At first, this could seem to be quite a counter-

intuitive result. Indeed, after the injection of public funds in the banks’ balance sheets,

the perceived risk of the sovereign and the banks should be more aligned and thus, the

DCC should be higher. However, the opposite result is observed. Nonetheless, it must

be taken into account that the reduction in the DCC is not long-lasting. Quite on the

contrary, it is ephemeral and is followed by a very strong increase in the DCC. Thus, it

could be said that the DCC between the CDS of the banks and the sovereigns temporarily

decreases following the injection of public funds before increasing to levels well above the

ones observed in the past. These results are consistent with those in the United States

for [2].

Third, it is also important to note that the level of the DCC dramatically increases

during the heights of the euro area sovereign debt crisis, that is, between 2010 and 2012.

This result reflects the heightened joint tensions in the banking sector and sovereign mar-

kets. These three years can in fact be considered as the most stressful ones in peripheral

economies. The underlying perverse dynamics brought up heated policy discussion as
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Figure 1.7: Feedback-loop Long-Run Analysis: Italy
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This figure plots the rolling coefficients of the cointegration model for Italy (negative of long-run relation
-negative of beta- and adjustment coefficient -alpha-) for both models M1 and M2.

well as economic and social unrest in these countries. Indeed, some measures were taken

by the ECB during these years on the monetary policy front –the SMP (2010) and LTRO

(2011)–. Despite all these efforts, and especially in the case of Spain and Italy, the first

half of 2012 remained highly problematic, and this is reflected in our estimates, where

the DCC reaches very high levels during 2012. This could also explain why the European

political officials decided to launch the project of the EBU in June 2012 (which would

start materializing in practical terms in November 2014).

An important fourth result emerges at the end of 2012 for Italy and Spain, as the DCC

reveals a relevant decline and a change in the trend (especially in the case of Spain). In

the Spanish case, this coincides with the launching of the new 2012 ECB policies (OMT)

and the grating by the ESM to Spain of a financial assistance program. The latter was

aimed at the recapitalization of financial institutions and the stabilization of the financial

sector, which helped eliminate the expectation of injecting additional public funds in the

future in the Spanish banking sector. It is important to note that both of these measures

were taken at the European level. In the case of Italy, however, the DCC drop is smaller.

This could reflect the fact that the balance sheets of its banking sector were not cleaned

appropriately.
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Portugal seems to exhibit a different pattern to Spain and Italy. Indeed, the DCC

starts a substantial decrease in 2011. One reason behind these different dynamics could

be the fact that Portugal established an important austerity plan in 2010 and that a

full financial assistance program was granted to this Member State. In this respect, the

Portuguese adjustment plan differed from that in Spain and Italy, who did not receive

this kind of bailout package. The DCC in Portugal is also different from those in Spain

and Italy during 2012 and 2013, because it increases during those years. However, since

the beginning of 2014, the DCC strongly decreases. By the end of the sample (2017), we

can conclude that the sovereign-bank short-run feedback loop in Portugal is considerably

lower than in 2010.

As a fifth result, the start of the implementation of the EBU in November 2014

coincides with a decrease in the DCC levels for Italy and Portugal, whereas the opposite

is the case in Spain. The DCC levels again increase for the three peripherals in 2015,

coinciding with the renewed tensions in the Greek economy and tensions about a possible

Grexit. However, with the granting of a third financial assistance program to Greece, the

DCC falls again as of 2016 for these countries. By the end of the sample, while the DCC

loop is around 72% for Italy and 65% for Spain, it is lower than the levels of 2012, when

it was around 80%. In this respect, while the feedback loop has substantially decreased

in the years under analysis, it has unfortunately not been fully eliminated yet. The

reasons behind the incomplete elimination of the feedback loop could be several: on the

one hand, the banking sector, especially in peripheral Member States, still suffers from

legacy assets in the form of high levels of NPLs, not allowing for a complete reduction

of financial markets fragmentation in member states participating in the EBU; on the

other hand, as indicated in previous sections, the EBU is still unfinished business, with

many risk reduction and risk sharing measures still to be implemented, in line with

ECOFIN Council Conclusions of 17 June 2016. Importantly, both public sector leverage

and commercial banks’ holding of government debt remain still sizable.

1.5.3 Core Member States: France, Germany, Netherlands

We now move on to the analysis of core Member States. Consistent with most policy,

media and academic narratives, Figure 6 shows that the DCC levels are lower than for

peripherals, therefore pointing at a lower sovereign-bank feedback loop for the short term.

Interestingly, all of the core countries experience a DCC drop in the beginning of 2012,
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around six months earlier than Spain and Italy. Germany exhibits overall relatively

constant dynamics around a DCC of 42.5%. This implies that despite the damaging

financial events that happened around the 2008 crisis and despite the many policies

adopted in the euro area since then, the short-run bank sovereign feedback loop has

essentially remained constant in Germany.

This is not the case, however, for France and the Netherlands, as we now explain.

Similarly to the peripheral countries, France’s DCC also experiences the large but short-

lived drop around 2009. It then increases in 2011, but only for a year, when it starts

to decrease again to its long-run average (45%), which is reached in the beginning of

2013. Finally, the case of the Netherlands is particularly interesting. It also experiences

very low levels in 2009 (30%), but then exhibits a huge DCC increase (up to 70% in the

middle of 2012), coinciding with the problems in their national banking sector. Since

then, the DCC in the Netherlands experienced a sustained drop (more pronounced under

M1), until reaching low levels in 2017 (around 40%).

1.5.4 Long-Run Analysis

We first note that unlike in the short-run analysis, where results are shown as from 2008,

in the long-run analysis only results as from 2010 are laid out. This is due to the fact

that in order to obtain the results for the long run, a rolling window is applied, which

requires using the first 100 observations in the sample to get the results. This prevents us

from seeing how the long-run relationship between the sovereign and the banking sector

evolves during the initial stages of the crisis, but offers us a full view of this relationship

during the whole euro area sovereign debt crisis, allowing us to analyze the evolution of

the feedback loop.

As in the case of the short-run analysis, we estimate two models for each country: M1,

which is the estimation of equation (1.5); M2, which is the estimation of equation (1.6).

We consider that as β approaches zero, the long run relationship weakens, therefore

leading to a reduction in the feedback loop. Furthermore, we also consider that as α

comes closer to zero, the probability of the variable being weakly exogenous increases

([39]). Hence, the variable becomes stickier, allowing us to hint at a weakening in the

vicious circle.

Regarding peripheral economies (see Figures 1.8, 1.9 and 1.7), there is a clear dif-
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Figure 1.8: Feedback-loop Long-Run Analysis: Spain
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This figure plots the rolling coefficients of the cointegration model for Spain (negative of long-run relation
-negative of beta- and adjustment coefficient -alpha-) for both models M1 and M2.

ference between Spain and Italy, on the one hand, and Portugal, on the other hand.5

Whereas in Spain and Italy, the long run relationship measured by β tends to zero coin-

ciding with the relaxation of financial tensions in the euro area, in Portugal these values

show greater volatility. Yet, even in the case of Portugal and in spite of this volatility,

there is some tendency, especially in M2, towards the reduction of the long-run relation-

ship as measured by β.

Regarding the speed of adjustment of the sovereign, measured by αCDS –and for both

M1 and M2–, it can be seen that the sovereign CDS tends to be weakly exogenous in

Spain, Italy and Portugal during great part of the sample. This implies that, by the

end of the sample, the sovereign hardly reacts to departures from the long-term relation

(virtually non-existent in Italy and Spain) between the bank and the sovereign. Results

are very similar looking at αCDSB, so that the bank CDS reaction is also very sticky and

slow. This can be interpreted as additional evidence of the breaking of the feedback loop

from the standpoint of both sovereign and bank CDS dynamic adjustment in peripheral

economies.
5Note that figures 7 through 12 plot the negative values of βM1 and βM1. Thus negative values in

the graph imply a positive long-run relation between bank and sovereign CDS spreads.
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Figure 1.9: Feedback-loop Long-Run Analysis: Portugal
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This figure plots the rolling coefficients of the cointegration model for Portugal (negative of long-run
relation -negative of beta- and adjustment coefficient -alpha-) for both models M1 and M2.

There are more divergences among core Member States (see Figures 1.10, 1.11 and

1.12) than among peripheral ones. First, Figure 10 shows that in Germany the long run

relationship, as measured by β, is clearly broken in M2. Nevertheless, this is not the case

for M1, where β ends up not being close to zero. As for the speeds of adjustment αCDS

and αCDSB, both end up being close to zero, meaning there is no reaction of either the

sovereign CDS or the bank CDS to departures from the long-term relation. Taking all

these results in perspective, we could safelly conclude that the long-run relation in M1

does not seem to play virtually any role in explaining the dynamics of the sovereign or

the bank CDSs. Thus, in Germany, the bank-sovereign feedback loop is clearly broken.

Second, in France (Figure 11) the long-run relationship between the sovereign and

the banks, as measured by β, does not seem to disappear. Yet, it is true that the speeds

of adjustment, as measured by both αCDS and αCDSB, progressively converge to zero.

Indeed they are both very close to zero by the end of the sample, pointing to almost null

adjustment of CDSs to long-run relations as financial tensions appease.

Third, in the Netherlands (Figure 12), though the long run relationship as measured

by β seems to be quite volatile, a tendency can be observed towards its reduction in M2.

Moreover, we do not observe convergence of the speeds of adjustment towards zero, so

30



Figure 1.10: Feedback-loop Long-Run Analysis: Germany

Q1,09 Q1,10 Q1,11 Q1,12 Q1,13 Q1,14 Q1,15 Q1,16

time

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

be
ta

Germany

M1
M2

Q1,09 Q1,10 Q1,11 Q1,12 Q1,13 Q1,14 Q1,15 Q1,16

time

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

al
ph

aM
1

 

Q1,09 Q1,10 Q1,11 Q1,12 Q1,13 Q1,14 Q1,15 Q1,16

time

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

al
ph

aM
2

 

Sovereign
Banks

This figure plots the rolling coefficients of the cointegration model for Germany (negative of long-run
relation -negative of beta- and adjustment coefficient -alpha-) for both models M1 and M2.

Figure 1.11: Feedback-loop Long-Run Analysis: France
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This figure plots the rolling coefficients of the cointegration model for France (negative of long-run
relation -negative of beta- and adjustment coefficient -alpha-) for both models M1 and M2.
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Figure 1.12: Feedback-loop Long-Run Analysis: Netherlands
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This figure plots the rolling coefficients of the cointegration model for Netherlands (negative of long-run
relation -negative of beta- and adjustment coefficient -alpha-) for both models M1 and M2.

that both CDSs tend to go back to their long-run equilibria, indicating that the feedback

loop is not broken.

In sum we do observe a clear mitigation of the long-run feedback loop between the

sovereign and bank CDSs in most of the countries. The Netherlands seems to be an

exception in our sample, but we note however that its levels of bank and sovereign CDSs

are very low at the end of the sample (see Figure 5), pointing at little or no credit

risk. Though our analysis and the methodologies used do not allow us to infer causality

between the breaking of the sovereign bank feedback loop and the implementation of

policy measures by the European authorities, like ultra-expansionary monetary policy

measures

1.6 Policy Implications

In accordance with our analysis, it appears that the feedback loop between the sovereign

and the banks has receded in the aftermath of the worst moments of the euro area

sovereign debt crisis. Though we cannot infer causality from the methodologies applied,

it is reasonable to think such a positive evolution is due to several factors, such as
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the progress made in the project of the EBU, the ultra-expansionary monetary policy

measures enacted by the ECB, the adoption of structural reforms at the national level and

the improvement in the fundamentals of many peripheral economies after their successful

conclusion of international financial assistance programs. The impossibility of inferring

causality from the different policy/regulatory events on the evolution of the feedback

loop is the main shortcoming of our analysis.

In spite of the limitations highlighted above, the analysis put forward in this paper

calls for the adoption of several policy measures. In fact, at some point in time, the

monetary policy of the ECB will tighten and financial and economic conditions will

worsen. For this reason, if the reduction in the feedback loop is to be long-lasting several

policy measures need to be undertaken. First, the project of the EBU needs to be

finalized. Not only risk sharing measures, like the introduction of a common backstop to

the SRF or the EDIS need to be pursued, but also risk reduction measures, in the sense

of, for instance, introducing incentives to make sovereign debt holdings of banks decrease.

Second, the legal aspects outside the Single Rulebook of the EBU, with clear potential

impact on the banking sector, need to be as harmonized as much as possible in the

EU. This implies, as a matter of example, harmonizing national insolvency frameworks.

Indeed, the liquidation of the Venetian banks in Italy back in summer 2017 showed that

national regulation can damage the level playing field the EBU is trying to introduce.

Third, legacy issues in the banking sectors of some Member States need to be tackled

as a matter of urgency. It is very difficult to try to build a common European financial

market if banks’ balance sheets are not entirely cleaned to start a new era. Fourth,

national structural reforms need to continue. While it is true that Member States having

received a financial assistance program implemented a wide array of structural measures,

the momentum for reform must not be reduced. This also applies to those Member States

not having been subject to a financial assistance program. Finally, the project of the

EMU needs to be further deepened, allowing for a broader international role of the euro,

among other aspects.

The euro area is now in a much better shape than it was a few years ago. Advantage

should be taken of this relative calm to turn the EMU into a more resilient area that will

better withstand future shocks. In light of the above signaled policy recommendations,

it would be interesting to run the analyses conducted in this paper after the EBU project

has been finalized and once further reforms to deepen the EMU have been adopted.
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Chapter 2

Further evidence on the

sovereign-bank feedback loop: how

do covered bond issuances react to

changes in the funding cost of the

sovereign where the issuing credit

institution is based?
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2.1 Introduction

Banks need to finance their business activities with funding. Under normal circum-

stances, private means are the main funding source for banks. Although banks have

regular access to funding by Central Banks, this type of financing source becomes more

relevant in the event of financial tensions, as private funding becomes scarcer due to the

risk aversion of investors.

Private funding sources do not benefit from the same degree of credit protection. For

example, in the European Union, deposits are covered up to EUR100,000. Regarding

market funding, covered bonds offer significant credit advantages to the investor, as they

are exempt from any bail-in operation, usually count on credit enhancement mechanisms

like overcollateralization and offer a dual recourse.

European credit institutions reliance on market funding increased through the years

2000, leading to a reduction in the relative importance of deposits, which are assumed

to be more stable funding sources. Yet, the situation turned around with the start of

the euro area sovereign debt crisis, when access to market funding was impaired and the

so called feedback loop between the sovereign and the banking sector became evident:

on the one hand, tensions in the sovereign where the bank was based had an impact on

the financing conditions of the latter; on the other hand, difficulties in the most relevant

banks of a Member State led to serious negative spill-over effects to the sovereign.

In this context, demand for central bank liquidity boosted, leading the ECB to the

introduction of several non-conventional monetary policy measures. Still, not only did

banks rely on the liquidity provided by the ECB: covered bonds’ issuances also increased

in many EU countries 1. Indeed, banks and market players claim the specific financial

features of covered bonds vis-a-vis other market instruments are very much appreciated

by investors in times of financial turmoil.

The purpose of this paper is to test whether tensions in the sovereign of the five

largest euro area Member States had indeed an impact on the funding sources of the

most relevant banks based in these Member States and more specifically, on the issuance

of covered bonds. To this end, we use several econometric methodologies like panel, VAR
1The Bank of International Settlements (BIS) provides an overview of bank funding trends in the

euro area following the 2007–09 global financial crisis and the euro area crisis. The BIS shows that the
first reaction by euro area credit institutions to the crisis was to reduce interbank unsecured liabilities
and securitizations, thus increasing reliance on secured funding, especially covered bonds. The BIS also
highlights the crucial role played by governments and the ECB in securing credit institutions access to
funding.
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and ProbVAR models to analyze the impact an increase in the 10 year sovereign bond

yield has on the amount of covered bonds issued and the probability to issue covered

bonds by these banks.

The results of the panel model indicate that there is a positive relationship between

tensions in the sovereign bond markets and both the amount of covered bonds issued

and the probability to issue. Nevertheless, this relationship is not positive in periods of

better economic performance and financial stability. This suggests that the amount and

probability of issuing covered bonds increases when sovereign bond yields soar in times

of economic stress and not in times of more stability.

The VAR model allows inferring that credit institutions based in Germany, Spain and

the Netherlands increase their recourse to covered bond issuances when the financing of

the sovereign where they are based becomes more expensive, especially in times of finan-

cial stress. Nevertheless, in the cases of France2 and Italy, changes in the funding costs of

the sovereign do not seem to have an impact on the issuance of covered bonds3. There-

fore, the VAR model confirms the results of the panel model for the cases of Germany,

Spain and the Netherlands.

According to the ProbVAR model, the probability of issuing covered bonds by credit

institutions based in Germany, Italy, Spain and the Netherlands increases in light of an

increase in the cost of funding of the sovereign, especially in times of financial turmoil.

Nonetheless, this pattern is not so clearly observed in France.

The paper is structured as follows. We start by providing a description of the market

and legal perspective of covered bonds in the five Member States under analysis, as

well as the main financial literature dealing with covered bonds and the feedback loop

between banks and the sovereign. Afterwards, we explain the conceptual framework and

methodology used to answer the main question of this paper, followed by a presentation

of the data and descriptive statistics. We end the paper by presenting the results and

main policy implications of the analysis.
2In any case, it should also be highlighted that the measurement of the effect in the case of France is

imprecise, given the width of the confidence intervals.
3An approach to covered bonds´ definition could be the requirements they have to comply with in

order to be considered as covered bonds. The main requirements of a bond to be included into the
category of covered bonds can be found under Article 52(4) of the 1988 Directive on Undertakings
for Collective Investments in Transferable Securities (UCITS). Moreover, the CRD IV determines the
features covered bonds should fulfill in order to benefit from privileged credit risk weightings.

36



2.2 Covered Bonds

At the time of writing this paper, there is no common international definition of the

concept of covered bonds4. In general terms, covered bonds can be considered debt in-

struments secured by the cash flows of a cover pool of loans (usually mortgage loans or

public-sector debt) to which investors have a preferential claim in the event of default.

This implies that, in the event of default, the investor would have a dual recourse, having

a claim both against the issuing financial institution and the pledged pool of loans. From

the issuers’ perspective, covered bonds perform as an important refinancing technique,

especially in the case of European credit institutions. From the investors’ perspective,

covered bonds have traditionally been appreciated as they are exempt from any bail-in

operation, they usually count on credit enhancement mechanisms like overcollateraliza-

tion and local legislation imposes quality attributes on the pooled assets.

2.2.1 Evolution of Outstanding Covered Bonds and Covered Bond Is-
suances in the Selected Member States 5

Figure (2.1) reflects the high concentration of outstanding covered bonds in the five

Member States under analysis6, which justifies, amongst other reasons , why they have

been selected for this analysis. Indeed, in 2012, almost 90% of outstanding covered bonds

had been issued by credit institutions based in these 5 Member States. Between 2006 and

2011 and in 2013, these Member States concentrated more than 80% of the outstanding

covered bonds and in 2005 and between 2014 and 2016, the percentage was around 70%.

As for the individual Member States, Germany is the country with a highest per-

centage of outstanding covered bonds in all the sample, though a steady and continuous

decrease can be observed. In Spain and France, the percentage of covered bonds out-

standing clearly increases until 2012, when a slight decline is seen. As for Italy and the

Netherlands, outstanding covered bonds slightly increase during the time span under

analysis.

Figure (2.2) shows the evolution of covered bond issuances in the five Member States
4Nevertheless, it must be noted that on 12 March 2018, the European Comission made public a

legislative proposal for a directive on covered bonds.
5Information obtained from the European Covered Bond Council Web Page
6Other reasons for choosing these Member States are the following: (1) they are the five largest

Member States of the euro area and (2) they are a good sample of core and peripheral Member States,
with Germany, France and the Netherlands being categorized as core countries and Italy and Spain as
peripheral.

37



Figure 2.1: Outstanding Covered Bonds

under analysis7 . Germany is the Member State where covered bond issuances are more

relevant in absolute terms, though they dramatically decline in the sample under analysis,

not showing any increases during the times of the financial crisis. Nevertheless, in France,

Spain and Italy, an increase in covered bond issuances can be observed during the years

of acutest financial tensions in the euro area, with peaks in 2011 for France and in 2012

for Spain and Italy. These data are fully in line with the conclusions obtained from the

proportion of outstanding covered bonds.

2.2.2 Main Legal and Operational Features of Covered Bonds in the
Selected Member States8

Regarding the structure of the issuer, in Germany, the Netherlands and Italy covered

bonds can be issued by a universal credit institution, which require a special license in the

first two cases. In Spain, covered bonds can be issued by both universal and specialized

credit institutions, whereas in France, covered bonds are issued by specialized credit
7France, Germany, Italy, the Netherlands and Spain.
8 Information obtained from the European Covered Bond Council Web Page
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Figure 2.2: Covered Bond Issuances by Member State
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institutions9. In Germany, France and Spain, assets are owned directly by the issuer,

while in the Netherlands and Italy, the cover assets are owned by a Special Purpose Entity

(SPE), which guarantees the covered bonds. In all these jurisdictions, the bondholder

has direct recourse to the credit institution.

As for the legal framework, there is special covered bond legislation in all these

Member States. As far as the rules applicable to bankruptcy cases are concerned, the

general insolvency law is applicable in Spain and the Netherlands, whereas in Germany,

France and Italy, there is a specific legal framework superseding the general insolvency

law.

Regarding the cover assets, exposures to public sector entities and mortgage loans

are allowed in all these jurisdictions. On top of this, group originated senior Mortgage

Backed Securities (MBS) and senior MBS can also be used as cover assets in France

and Italy, exposures to credit institutions in Germany, France and the Netherlands and

ship and aircraft loans in Germany and the Netherlands. The mortgage cover pool is

calculated using the mortgage lending value in Germany, France and Spain and market
9Sociétés de Crédit Foncier.
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values in Italy and the Netherlands. There are special Loan to Value (LTV) limits used

for calculating the collateralization rates for the cover pool in all these Member States.

With the exception of Germany, the bondholders get the benefit of the portion of the

loan which exceeds the LTV cap. In all these countries, there is no LTV cap that would

require a loan to be removed from the cover pool.

In all these Member States, reporting duties of the covered bond issuer to the super-

vision authority concerning covered bonds and the cover pool are foreseen. The role of

the banking supervision mainly consists of checking whether the eligibility criteria are

fulfilled and documented, checking the quality of the cover assets, monitoring the expo-

sure to market and liquidity risk, evaluating the operational risk and checking minimum

overcollateralization requirements. Moreover, in all these countries but Spain, there is a

cover pool monitor independent from the issuer that performs audits of the cover pool,

reports duties to the supervision authority and verifies the coverage tests.

As far as the segregation of assets and bankruptcy remoteness, covered bonds will

not accelerate automatically when the credit institution goes insolvent in any of these

countries. The cover pool is composed by all assets of the issuer’s balance sheet in France,

all assets on the cover register in Germany and Spain and all assets transferred to the

SPE in Italy and the Netherlands. The covered bondholders are protected against claims

from other creditors in case of insolvency of the issuer through a preferential claim by

law in France, Italy and Spain, the transfer of assets to an SPE in the Netherlands and

both a preferential claim by law and a specific cover pool administration in Germany.

There is recourse to the credit institution’s insolvency estate upon a cover pool default

in all Member States, pari passu with unsecured creditors in Germany, Spain and the

Netherlands and from senior to unsecured creditors in France and Italy.

2.2.3 Relevant Literature Regarging Covered Bonds

As far as the specific literature in the area of covered bonds is concerned, the vast majority

of articles analyzed focus on the price and liquidity side of this type of funding instrument,

as detailed below. To our knowledge, only [9] deals with the evolution of covered bond

issuances in light of the Covered Bond Purchase Program 1 (CBPP 1) implemented by

the ECB. More specifically, these authors analyze the impact of the Eurosystem’s CBPP

1 on the primary and secondary markets, coming to the conclusion that the CBPP 1

stimulated covered bonds’ issuance in the primary market, easing funding conditions
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for banks. Yet, they point to the existence of a substitution effect, whereby uncovered

bank bonds would have been crowded out by covered bank bonds, not leading thus to a

significant revival of the bank bond market as a whole.

There are several work strands that explain covered bond price determining factors.

[44] analyze German covered bonds and government bonds and come to the conclusion

that liquidity risk is the most important factor in covered bond pricing. However, ac-

cording to their analysis, German covered bond yield spreads are also affected by credit

risk, which is determined by the quality of the issuer, the type of collateral, and the

quality of the cover pool.

The BIS, see for instance [18], analyzes and compares liquidity factors of Danish cov-

ered bonds and government bonds, coming to the conclusion that Danish covered bonds

are as liquid as government bonds. Indeed, before and after the crisis, government bonds

were slightly more liquid than covered bonds in both the short and long-term market

segments. Nevertheless, during the 2008 crisis liquidity decreased in both markets but

the covered bond market was more liquid than the government bond market, especially

because of smaller trade sizes. The BIS (see, as an example, [41]) also conducted a cross

country analysis to assess the differences in covered bond prices, showing that Spanish

covered bonds traded at higher spreads during the analysis time span (from January 2003

to June 2006), due to differences in the legislation, especially bankruptcy remoteness.

2.2.4 Relevant Literature Regarding the Feedback Loop between the
Sovereign and Credit Institutions

As indicated by the BIS, it must be noted that credit institutions’ funding not only

depends on the specific features of the institution itself but also on the funding conditions

of the country where it is based. Simultaneously, the funding conditions of the credit

institution can have an impact on the funding conditions of its country. Both factors

have been extensively explained in financial literature.

Since in this paper we are mainly focusing on the impact that an increase in the fund-

ing cost of the sovereign would have on the issuance of covered bonds by banks, we will

refer specifically to the financial literature that deals with this side of the feedback loop.

More concretely, [5] analyze the channels through which sovereign risk is transmitted to

banks. Firstly, they point to the assets side of banks’ balance sheets. Given the prefer-

ential regulatory treatment of government over private assets in terms of risk weighting,
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European credit institutions present a tendency to purchase public debt. Furthermore,

there is a clear home bias in these purchases, which inter alia could stem from hedging

motives (e.g. exchange rate risk, asset-liability management), transaction costs, legal

risk, informational frictions and the global integration of bond markets, which makes

diversification less beneficial. Given the importance of national public debt on the assets

side of banks’ balance sheets, the depreciation of government bonds portfolio following

the start of a sovereign debt crisis has a deep impact on credit institutions, both in terms

of credit and liquidity risks. Secondly, from a liabilities perspective, the granting of

explicit guarantees to certain credit institutions by the sovereign and the existence of im-

plicit guarantees clearly reinforces the feedback loop between banks and the sovereign. A

third possible channel is the connection between the ratings of public and private issuers.

Indeed, sovereign downgrades during the euro zone crisis led to subsequent downgrades

of credit institutions. Finally, the deterioration in the global economic environment fol-

lowing the sovereign debt crisis also imposes tensions on credit institutions.

2.3 Conceptual Framework and Methodology

In this Section we introduce the different econometric models we use in order to analyze

the transmission channel of the funding costs of the sovereign to covered bonds issuances

(quantity and probability). We use different approaches, since it is not clear that only a

model structure is able to grasp the main features of our data set. We go from different

panel data models to vectorial autorregressive models per country.

2.3.1 Panel Data models

The main goal of the following Panel Data models is to analyze the weekly impact of

changes in 10 year sovereign bond yields on covered bonds issuances, in terms of both

the quantity and the probability of issuing during that week. We include, also, two main

control variables, namely V2X and 3 month-EURIBOR.

Provided that the response variable of the model- covered bonds issuances- is mea-

sured quantitatively and qualitatively, we estimate two kind of fixed effect models, a

linear one and a logit. Hence, the following equations represent the functional form of

the models:
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log(CB + 1) = αi + β1sovit + β2v2xit + β3eurit + uit (2.1)

P(issit = 1) =
exp (αi + β1sovit + β2v2xit + β3eurit)

1 + exp (αi + β1sovit + β2v2xit + β3eurit)
(2.2)

where i = 1, ..., 6 and t = 09/26/2008− 07/14/2017.

Both models are standard in the Panel Data literature (see, for instance, [7]). In

Equation (2.1), we take as the response variable of this model the natural logarithm

of covered bonds quantity and as explanatory variables sovereign, V2X and 3 month

Euribor. 10 year sovereign yields and 3 month Euribor are both percentages whereas

V2X is an index variable, so that, we do not take logarithmic transformation. The main

interpretation of coefficients is a semi-elasticity, i.e. the increase by one unit of any of

the explanatory variables affect the response variable in β × 100%.

Furthermore, Equation (2.2) represents a conditional fixed-effects model. The re-

sponse variable, called iss, takes value 1 if, during the week t , banks based in country i

issue covered bonds, and 0 otherwise. The estimated coefficients are harder to interpret

(see for instance [7]), but in our case we restrict the understanding of the model to the

sign and relevance of the main coefficients.

In the different estimated models we assume conditional exogeneity of the explanatory

variables, with the caution that fixed effect models only control unobservable effects that

are not time-varying.

Finally it must be highlighted that the main purpose of both models is to have a

general idea across sub-samples about the relationship of 10 year sovereing bond yields

and covered bonds issuances. However, since our Panel Data has a small sample of

countries but a large time sample, we prefer to continue researching in different ways,

generally separating by countries and allowing for dynamic models with endogenous

relationships among the variables (such as VAR or a Probit VAR).

2.3.2 VAR model

We estimate a VAR model with the aim of understanding the main interrelations among

all the variables. The model (see [33]) can be specified as a system,

Xt = A0 + A1Xt−1 + ...+ AkXt−k + Wt,
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where we define Xt =
[
v2xt eurt sovt log(CBt + 1)

]
, A0, ..., Ak are 4× 4 ma-

trices with coefficients and Wt ∼ N(0,Ω). We also choose an arbitrary Cholesky fac-

torization of Ω dealing with some structure in the contemporary effects. We order the

exogeneity levels of the variables so that the v2x is the most exogenous whereas the 10

years covered bonds are the most endogenous.

Estimating the model for all the countries, we can get the different impulse response

functions in order to analyze the impact on 10 years covered bonds quantity issuance of

the sovereign’s relative changes.

However, it is relevant to note that in this context, the VAR model is not a standard

one. By including a variable such as log(CBt + 1)- that takes either zero value or a

positive quantity- assumptions about Normality of the error term distribution cannot be

held. So, the conclusions must be taken with caution.

2.3.3 Prob VAR model

The so-called Prob VAR model (see, for instance [30]) is the intersection of a probit

model with a VAR model, in order to deal with the variable isst, which is a binary one.

An alternative model is the Qual-VAR (see, for instance [21]), being a Bayesian model.

In our case, following the structure of the Prob VAR we propose for each country i, the

following structure P(isst = 1|Yt) = Φ (β0 + Ytβ) Prob

Yt = B1Yt−1 + ...+ BkYt−k + Et V AR
(2.3)

Where, in Prob- Equation of (2.3), isst is a binary variable equal to one if during

the week t, banks issue covered bonds,Φ(·) is the cumulative distribution function of a

satandard normal, and Yt are predictors observed at time t. In this case, we assume

Yt =
[
v2xt eurt sovt

]
. (2.4)

Furthermore, β0 is a scalar and β a 3 × 1 vector. In the VAR-Equation of (2.3),

Yt is modeled as a dynamic system system, while B1, ..., Bk are 3 × 3 matrices with

autoregressive coefficients and Et ∼ N (0,Σ) . k is a parameter to be chosen by using

different available criteria (AIC, BIC, etc...). The main idea of this model is to measure

the dynamic impact in the probability of issuance, in our case, of a one point increase of
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the sovereign. However, this model takes also into account that, when the sovereign has

an unexpected shock, it will also affect to the future sovereign (sovt+j) but also to future

V2X (v2xt+j) and EURIBOR (eurt+j) for j = 1, 2, ... In this case, we use (2.3) noting

that E (Yt+j |Yt) =Ŷt+j = B1Yt−1+j + ...+ BkYt−k+j andE (Et+j |Yt) = 0, and

P(isst+j = 1|Ŷt+j) = Φ
(
β0 + Ŷt+jβ

)
.

Once we estimate both equations in (2.3) we can obtain the impulse-response of the

change in probability to an issuance due to an unit increase in the sovereign. Note that,

since Prob-Equation in (2.3) is a non-linear one, the effect will also depend on the initial

levels of the variables, defining them as Y∗
t =

[
v2x∗t eur∗t sov∗t

]
. In our case, we

choose the median values of the three variables in order to estimate the base probability:

P(isst+j = 1|Ŷ∗
t+j) = Φ

(
β0 + Ŷ∗

t+jβ
)
, ∀j = 0, 1, ... (2.5)

Again, we use the VAR equation to obtain Ŷ∗∗
t+j under the initial condition Y∗∗

t =[
v2x∗t eur∗t sov∗t + 1

]
P(isst+j = 1|Ŷ∗∗

t+j) = Φ
(
β0 + Ŷ∗∗

t+jβ
)
, ∀j = 0, 1, ... (2.6)

So, using (2.5) and (2.6), the estimated impulse response function at horizon j,is

IRF (j) = P(isst+j = 1|Ŷ∗∗
t+j)− P(isst+j = 1|Ŷ∗

t+j).

2.4 Data and Descriptive Statistics

The 4 variables considered are the following: (1) weekly data of 10 year sovereign bond

yields, (2) covered bond issuances, (3) Eurostoxx 50 volatility index (V2X) and (4) 3

month EURIBOR. The analysis is conducted using the data of 15 banks belonging to 6

euro area countries10 . The time span under analysis is from 26 September 2008 until 14

July 2017. We also define two sub samples. The first one is from 10 January 2008 to 4

January 2013, and coincides with the acutest financial tensions in the euro area, whereas
10The 4 variables considered are the following: (1) weekly data of 10 year sovereign bond yields,

(2) covered bond issuances, (3) Eurostoxx 50 volatility index (V2X) and (4) 3 month EURIBOR. The
analysis is conducted using the data of 15 banks belonging to 6 euro area countries .
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Figure 2.3: 10-years sovereign bond yelds
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the second one is a more calm period, starting on 12 January 2013 and ending on 14 July

2017.

2.4.1 Weekly Data of 10-Year Sovereign Bond Yields

Figure 2.3 shows the weekly evolution of the 10-year sovereign bond yields of the Member

States under analysis. At the beginning of the year 2010, financial tensions clearly start

mounting in peripheral Member States, whereas sovereign bond yields decline in core

Member States, probably following flight to safety movements by investors. The situa-

tion worsens in 2011, when all sovereign bond yields, including those of core countries,

increase, though the impact is clearly more remarkable in peripheral countries. The fi-

nancial impact of the crisis in the sovereign bond markets seems to recede in the summer

of 2012, probably coinciding with the launching of the project of the Banking Union and

the announcement by the ECB of the OMT program. After this, sovereign bond yields

follow a clear declining path, though the differences between core and peripheral, albeit

smaller, still persist.

Given the above mentioned evolution of sovereign bond yields, we have decided to

cut the sample in two: first, from 19 September 2008 until 28 December 2012 and second,

from 4 January 2013 until 14 July 2017.
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2.4.2 Covered Bond Issuances

The table (2.1) below shows the 95% confidence interval for the proportion of weeks in

which at least one of the banks based in each Member State issues covered bonds. One of

the main findings from this table is that the banks based in core euro area Member States

issue covered bonds much more often, especially in Germany. As for the differences in the

issuance of covered bonds between sub samples, the banks based in Spain and Germany

do not seem to introduce significant changes in the number of weeks in which they

issue bonds. This is not the case in Italy and France, where covered bonds are issued

more frequently in the period of non-crisis (sub sample 2) and the Netherlands, where

the opposite effect is observed. However, it is necessary to find out to what extent the

sovereign funding costs drive the increases/decreases in such issuance, in order to validate

our prior theoretical belief, as explained in the Introduction.

Table 2.1: probability of covered bond’s issuance

Full Subsample1 Subsample 2
Spain (0.11;0.17) (0.1;0.19) (0.09;0.17)
Italy (0.06;0.11) (0.02;0.08) (0.06;0.16)

Germany (0.57;0.66) (0.54;0.67) (0.55;0.68)
France (0.30;0.38) (0.22;0.34) (0.34;0.46)

The Netherlands (0.24;0.32) (0.42;0.55) (0.05;0.13)

2.4.3 Eurostoxx 50 Volatility Index

The Eurostoxx 50 volatily index presented its highest levels in the sample under analysis

in 2008 with a clear decline afterwards. Two peaks are observed afterwards in 2010 and

2011, though at lowest levels than in 2008.
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Figure 2.4: V2X
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2.4.4 3 month Euribor

The 3 month Euribor peaks in 2008, before showing a steep decrease in 2009. Never-

theless, there is again an increase in 2010 and 2011, though at much lower levels than

in 2008, coinciding with a period of tensions in the euro area. The decrease in the 3

month Euribor is related to the expansive monetary policy implemented by the ECB to

counterbalance the crisis. Still, the increase of the 3 month Euribor in 2010 and 2011 is

related to the soaring of the risk premium, in the context of very low confidence levels

during the heights of the euro area sovereign debt crisis.
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Figure 2.5: 3 Month EURIBOR
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2.5 Results

2.5.1 Panel Data Models

We present the estimations of model from Equation (2.1) which correspond to columns

1-3, and from Equation (2.2), regarding columns 4-6. Columns 1 and 4 represent the full

sample model whereas columns 2 and 5 are the first sub-sample, being columns 3 and 6

the second sub-sample.

These models indicate that there is a positive relationship between tensions in the

sovereign bond markets (measured as the 10 year sovereign bond yields) and both the

amount of covered bonds issued and the probability to issue. Nevertheless, this rela-

tionship is not positive for the second sub sample, which coincides with the period of

better economic performance and financial stability. This could reinforce the hypothesis

that the amount and probability of issuing covered bonds increases when sovereign bond

yields soar in times of economic stress. Still, this relationship does not stand in times of

economic and financial calm. It is important to note that the coefficient associated to
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10 year sovereign bond yields has a positive impact on the whole sample. This implies

that an increase in the funding costs of the sovereign by one percentage point11 would

lead to an increase of covered bonds issuances by 40%. However, this global effect is

averaging two different economic regimes. It is easy to see that in crisis periods, the

impact measured with the whole sample is biased downwards, since the elasticity is close

to a 90% of increase in covered bond issuances. Regarding the second sub sample, the

effect is measured very inaccurately (the standard error is higher, in absolute value, than

the coefficient). With respect to logit models, it is harder to interpret the coefficients.

However, the magnitude of the estimated parameter in the first sub-sample doubles the

magnitude of the whole sample.

As for the V2X, the relationship with both the amount and the probability of issuing

covered bonds is negative in both subsamples. This points to the fact that the amounts

and probability of issuing covered bonds increase in times of economic turmoil, but only

in response to tensions in the sovereign bond markets and not in the economy overall.

Finally, regarding the 3 month EURIBOR, there is clearly a positive relationship between

the amount and the probability of issuing covered bonds and the 3 month EURIBOR.

This is due to the fact that an increase in 3 month EURIBOR is related to more expensive

funding in interbank markets, which clearly increases the cost of other sources of funding

for the banks. Since covered bonds are very high quality financial products, banks may

decide to turn to this type of issuances to optimize their funding costs.

However, in these models we are assuming a ceteris paribus clause, when interpreting

the coefficients. Due to the existence of a correlation relationship among 10 year sovereign

bond yields, V2X and 3 month Euribor, the possible dynamic relationship among them

and also with respect to covered bond issuances, the models in the two next sections try

to quantify the effects in a more complete way. Secondly, since our country data set is

reduced, it results interesting to analyze the heterogeneity due to the different country

idiosyncrasy, which we also do in the next two models.

2.5.2 VAR models

The impulse response functions obtained from the VAR model allow us to get a grasp of

the elasticity of the amount of covered bonds issued to an increase of 1% in the sovereign
11which would represent a increase in the cost by 30% with respect to the average sovereign funding

costs
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bond yields of the Member State where the respective banks are based.

In Spain, in the full sample, the elasticity of the amount of covered bonds issued to an

increase of 1% in the sovereign bond yields is higher during the first 3 weeks, peaking at

around 0.5 in the second week, before decreasing to around 0.1 for the fourth to eighth

weeks. The first subsample, which captures times of economic and financial tension,

follows the same trend as the full sample, but with the elasticities at higher levels, with

a peak at around 0.7 in the second week. Still, in the second subsample, the elasticity

peaks at 0.5 in the third week, before moving to negative territory in the fourth and fifth

weeks and then to a level close to 0 thereafter.

In Germany, in the full sample, the elasticity is also higher during the first three

weeks, with peaks at around 0.5 in the first and the third weeks. Yet, as of the fourth

week, the elasticity dramatically decreases to levels close to 0. The two subsamples

roughly show the same pattern as the complete sample, but with a peak at a higher

level in the first week and negative elasticities in the fourth week, in the case of the first

subsample, and a peak at a higher level too in the third week, in the case of the second

subsample.

In the Netherlands, in the full sample, the elasticity decreases during the first three

weeks (from 0.7 to 0.3) and remains in levels close to 0.3 thereafter. In the first subsample,

the elasticities are higher during the first two weeks (1.2 and 0.8, respectively), they move

to zero in the third week, before going back to the level of 0.3 thereafter. As for the second

subsample, there is more volatility during the first three weeks, with elasticities going

from 0.3 to negative territory and then to 0.7, before an stabilization is observed at the

level of 0.2 as of the fourth week.

In France, in the full sample, elasticities are close to zero or slightly negative, with

the exception of the third week, in which there is a positive peak at around 0.1. In the

first subsample, elasticities are negative, with the exception of the third week, in which

it is above 0.2. As for the second subsample, follow a similar pattern to the full sample,

i.e. they are close to zero or slightly negative, but in this case, the peak, which reaches

levels close to 0.4, takes place in the second week.

As far as Italy is concerned, in the full sample, elasticities are close to 0 or slightly

negative, with the exception of the third week, in which there is a positive peak at around

0.5. Regarding the first subsample, elasticities are slightly positive or close to zero, with

the exception of the third week, in which it is close to -0.3. In the second subsample,
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elasticities are close to 0, with the exception of the third week, in which there is a very

positive peak close to 1.

From a general perspective, it could be inferred that Spain, Germany and the Nether-

lands show similar patterns: the elasticity of the amount of covered bond issuances to an

increase of 1% in the sovereign bond yields is positive in the very short term and is more

pronounced under the first sub-sample, which coincides with the periods of more acute

financial tensions. The main financial implication from this is that credit institutions

based in these three Member States increase their recourse to covered bond issuances

when the financing of the sovereign where they are based becomes more expensive, es-

pecially in times of financial stress. This confirms, from a statistical point of view, that

an increase in the cost of funding of the sovereign, especially during times of economic

stress, has a positive impact on the issuance of covered bonds, reinforcing thus the initial

hypothesis of this paper.

Nevertheless, the conclusions drawn for the cases of Spain, Germany and the Nether-

lands are not applicable to France and Italy. Indeed, in both cases, changes in the funding

costs of the sovereign do not seem to have an impact on the issuance of covered bonds.

In any case, it should also be highlighted that the measurement of the effect in the case

of France is imprecise, given the width of the confidence intervals.

2.5.3 ProbVAR

The impulse response functions obtained from the ProbVAR model will allow us to get

a grasp of the impact of an increase in 1 percentage point of the 10 year sovereign bond

yields on the change in the probability of issuing covered bonds.

In Spain, in the full sample, the probability of issuing covered bonds following an

increase of 1 percentage point in the 10 year sovereign bond yield soars by more than

0.01 in the first week, before decreasing to 0.005 in the second week and stabilizing at

levels around 0.007 thereafter. In the first subsample, which coincides with the times of

more financial and economic turmoil, a very similar pattern to the full sample is observed,

though with higher positive changes in the probability of issuing covered bonds: in the

first week, there is a peak above 0.02, which decreases to levels below 0.01 in the second

week, before increasing again to 0.017 in the third week and stabilizing thereafter at 0.01

as of the fourth week. As for the second subsample, with the change in the probability

of issuing covered bonds is negative with the exception of the first week, in which it is
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slightly above 0.

In Germany, in the full sample, there is a peak in the change of the probability of

issuing covered bonds in the first week at 0.02, before it decreases to 0.005 and slightly

negative levels in the second and the third weeks, respectively. Thereafter, the change

in the probability increases again and stabilizes at around 0.005. In the first subsample,

the exact same pattern as in the full sample is observed, but at higher levels: close to

0.05 and 0.008 in the first two weeks, before moving to levels at around 0.01 as of the

fourth week. Regarding the second subsample, the change in the probability follows an

upward trend, starting at negative levels close to -0.008 in the first week, before moving

to 0.003 in the second week and 0.007 thereafter.

In the Netherlands, in the full sample, there is a peak in the change of the probability

of issuing covered bonds in the first week at 0.035, before decreasing to 0.012 in the second

week and then increasing again to 0.023 in the third week. As of the fourth week, the

change in the probability is rather stable at levels around 0.018. In the first subsample,

the pattern of the change of the probability is the same, though at different levels: in

the first week, the peak is higher at 0.05, but the levels are clearly lower thereafter with

respect to the full sample, with negative levels in the second week, 0.013 in the third week

and 0.002 as of the fourth week. In the second subsample, the change in the probability

is at 0.007 during the first and the second weeks, before moving to 0.005 in the third

week and 0.009 in the fourth week and stabilizing thereafter at 0.006.

In France, in the full sample, the change in the probability is negative during the

first week, at around -0.01, before moving to positive territory, at levels of 0.013 in the

second and the third week and 0.008 thereafter. In the first subsample, the change in the

probability of issuing covered bonds is negative all along, between levels of -0.007 and

-0.014. As for the second subsample, the pattern is the same as in the full sample, with

the change in the probability being negative in the first week at -0.005, before entering

positive territory with 0.033 in the second week, 0.028 in the third week, 0.016 in the

fourth week and a stabilization at 0.02 thereafter.

In Italy, in the full sample, the change in the probability of issuing covered bonds

is positive in the first week, close to 0.005, but then enters slightly negative values. In

the first subsample, the same pattern as in the full sample can be observed, though with

higher values: in the first week, the change in the probability is around 0.025 and moves

to slightly positive values afterwards. The second subsample shows stable values, slightly
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below zero.

From a general perspective, in Spain, Germany, the Netherlands and Italy, the in-

crease in the probability of issuing covered bonds following an increase of 1 percentage

point in the sovereign bond yields of the respective Member States is higher in the very

short term, especially in week one. This effect is even more pronounced in the first

subsample, which coincides with the moments of worst financial tensions. This implies

that indeed, the probability of issuing covered bonds by credit institutions based in these

Member States increases in light of an increase in the cost of funding of the sovereign,

especially in times of financial turmoil.

Nonetheless, this pattern is not observed in France, where the probability of issuing

covered bonds decreases in the first week. Moreover, in the first subsample, the changes

in the probabilities are negative, which indicates that the probability for a French credit

institution to issue covered bonds decreases when sovereign funding costs become more

expensive in the midst of financial tensions.
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2.6 Conclusions

As indicated in this chapter, covered bonds are a very relevant funding source for credit

institutions. Therefore, all initiatives aimed at reinforcing the quality of these securities

is welcome. From a European perspective, in order to ensure the good functioning of

the Banking Union and the internal market of financial services, it is advisable to adopt

legislative initiatives to ensure the homogenization of these securities. In this regard,

the proposal for a Directive tabled by the European Commission in the context of the

Capital Markets Union is a step in the right direction. This paper also points to the

change in the funding patters of credit institutions depending on financial tensions of the

general economy. In this sense, adequate incentives should be introduced to ensure that

credit institutions properly diversify their funding sources and are not especially reliant

on one type of funding source. The initiatives put forward by the European Commission

in the framework of the Capital Markets Union should be further pursued and penalized,

as they could also positively impact the funding dynamics of credit institutions. The

results analyzed in this paper also point to the existence of a special relationship between

covered bond issuances and 10 year sovereign bond yields. This outcome is a proof of

the sovereign feedback loop that the launching of the project of the EBU has tried to

server. Much progress has already been made in this field with the Single Supervisory

Mechanism and the Single Resolution Mechanism. Nonetheless, the project is yet to be

finalized and important measures should be further considered, in line with the policy

implications of the first chapter, like a European Deposit Insurance Scheme, a common

backstop to the Single Resolution Fund or an adequate treatment of sovereign exposures

in banks’ balance sheets. These measures would help further reduce or sever the sovereign

bank feedback loop and would limit dramatic changes in the funding patterns of credit

institutions as a consequence of tensions affecting the sovereign.
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Chapter 3

What can the recent resolution,

liquidation and precautionary

recapitalization cases teach for the

future of the Banking Union?
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3.1 Introduction

In the academic and political arenas, as discussed in the previous two chapters, the pol-

icy advice regarding the completion of the EBU mainly refers to the need to introduce

the third pillar of the EBU, the European Deposit Insurance Scheme (EDIS), and to

adopt appropriate risk reduction measures, like the regulatory treatment of sovereign

exposures or the need to reduce Non-Performing Loans (NPLs) ratios or build up Min-

imum Requirement for Own Funds and Eligible Liabilities. While these aspects are of

key importance, there are also other elements of the framework which can be improved,

but have not received as much attention. These other elements can be inferred from the

recent experience of 2017 and 2018. Between 2017 and 2018, ECB Banking Supervision

(SSM) took the decision to declare failing or likely to fail (FOLTF) four of the banks

under its supervision, namely Banco Popular Español (BPE), Veneto Banca (VB), Banca

Popolare di Vicenza (BPoVi) and ABLV. Moreover, in 2017 the conditions were met to

allow for the precautionary recapitalization of Monte dei Paschi di Siena (MPS). These

five cases provide very valuable input to come up with policy recommendations for the

future of the EBU.

This paper starts by providing a short description of the run-up to the crisis situation

in the five cases mentioned above and the measures adopted. Thereafter, the paper

focuses on the policy implications that can be extracted from these experiences. The

policy implications are presented in three categories: (1) before FOLTF declaration, (2)

after FOLTF declaration and (3) precautionary recapitalization.

Regarding the suggestions for the improvement of the framework before triggering

the FOLTF declaration, the introduction of measures to ensure a timely declaration of

FOLTF is put on the table. This can surely help reduce costs to financial stability

or taxpayers’ money derived from a late FOLTF declaration. The implementation of

reforms, like stricter asset encumbrance monitoring, the centralization of the Emergency

Liquidity Assistance (ELA) or the use of moratorium powers at the time of determining

FOLTF, could also set more clarity in the access to liquidity sources and prevent possible

liquidity problems. Improvements to the framework of Anti-Money Laundering (AML)

would also be key in reinforcing the structure of the EBU and avoiding the rapid collapse

of some entities, with the subsequent loss of credibility and possible harm to financial

stability.

As for the time after the FOLTF declaration has been made, it would make sense
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to adopt the necessary measures to ensure that a resolved and newly solvent entity has

access to liquidity sources and to avoid possible dysfunctions between the SRB and Na-

tional Resolution Authorities (NRAs). A single framework for banking liquidation or in

its absence, further harmonization of national insolvency frameworks would ensure a true

level playing field in the EBU. In connection to this, a review of the 2013 Banking Com-

munication and a clarification of the concept of public interest would be very beneficial

for the system.

Finally, as far as precautionary recapitalization is concerned, measures should be

adopted to make sure that national funds are not used, as this clearly reinforces the

sovereign-bank feedback loop. Unfortunately, this does not seem to be the case, as the

Direct Recapitalization Instrument (DRI) of the European Stability Mechanism (ESM)

will be dropped, following the December 2018 decision by the Heads of State and Gov-

ernment of the euro area. In this context, once the EBU has left its transitional phase,

precautionary recapitalization should be discontinued, only considering its reintroduction

once there is more willingness for risk sharing in the euro area.

3.2 Description of the cases and challenges observed

3.2.1 Description of the cases

As indicated in the introduction, in 2017 and 2018, the SSM declared FOLTF BPE,

VB, BPoVi and ABLV. Out of these four banks, only BPE was resolved 1. In the other

three cases, the Single Resolution Board (SRB) decided the resolution action was not

necessary in the public interest, so all these institutions were liquidated following national

insolvency procedures. In the fifth case, MPS, the SSM did not take a FOLTF decision,

but a precautionary recapitalization operation was conducted by the Italian authorities,

with the green light of the European Commission. Below, a more detailed description of

these five cases can be found.
1Once a significant institution is declared FOLTF, the SRB must determine whether the conditions to

declare resolution, as laid out under Article 18.1 of the SRMR are met, namely: (i) there is no reasonable
prospect that any alternative private sector measures taken in respect of the entity would prevent its
failure and (ii) the resolution action is necessary in the public interest.
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Resolution case of BPE

Already in 2016, according to [24] and [27], the capital position of BPE was under

pressure. That is why the bank completed a capital increase of EUR 2.5 billion in June

2016. Nevertheless, the financial situation of the bank worsened, as the presentation of

the annual accounts of 2016 2 in February 2017 and the release of an ad-hoc disclosure in

April 2017 led to material deposit withdrawals. This triggered another wave of deposit

outflows, which worsened due to several rating downgrades 3 , negative press coverage,

the announcement that the bank would not pay dividends and that a capital increase or

corporate transaction could be required.

Given the delicate situation, in April 2017, BPE initiated a private sales process,

with the deadline for interested purchasers to submit their offers by 10 June 2017. This

deadline was then extended until end June. According to press reports, on 5 June 2017,

BPE requested to the Bank of Spain EUR 2 billion of ELA. On 6 June 2017, BPE

requested another EUR 1.6 billion, but did not have enough eligible collateral for the

Bank of Spain, which did not allow BPE to withdraw more funds. On that same date,

the Supervisory Board of the ECB adopted the FOLTF assessment for BPE 4 . On 7 June

2017, the SRB adopted a resolution scheme, which the European Commission endorsed
5 . The elements of the resolution scheme, carried out on the basis of the valuation

exercise 6 were the following: (i) write-down of shares; (ii) write-down and conversion

of AT1 instruments into shares; (iii) conversion of Tier 2 instruments into shares with

a nominal value of EUR 1; (iv) transfer of the resulting shares to Banco Santander.

According to press reports, Banco Santander injected EUR 13 billion in liquidity in BPE

the day after the adoption of the resolution scheme.

Liquidation cases of Banca Popolare di Vicenza and Veneto Banca

Since 2015, both banks were already facing significant financial difficulties. Indeed, both

banks reported a breach of capital requirements in 2015 and were requested to submit a
2 In February 2017, when presenting the 2016 annual accounts, BPE disclosed the need for extraor-

dinary provisions amounting to EUR 5.7 billion, leading to losses of EUR 3.485 billion.
3Downgrades by Standard and Poors on 7 April 2017 and by Moodys on 21 April 2017. Previously

by DBRS on 10 February 2017
4This assessment was adopted on the basis that the bank would be unable to pay in the near future

debts or other liabilities as they fall due (Article 18.4c of SRMR).
5Procedure in line with Article 18.7 SRMR.
6Foreseen under Article 20 SRMR.

62



capital plan to the ECB, which conducted an on-site inspection that resulted in a dere-

cognition of capital 7 . Both banks submitted a capital business and funding plan to the

ECB, which consisted of initial public offerings (IPO)8 that turned out to be unsuccessful
9 . Atlante Fund 10 was forced to subscribe the rest of the IPOs. Nevertheless, problems

in the two banks persisted and led to the breach of CET1 capital requirements, triggering

two further recapitalization operations in both cases by Atlante Fund 11 .

In December 2016, the fates of both BPoVi and VB came together: the ECB called

for a series of measures on capital and liquidity that were responded by both banks with

the presentation of a business plan consisting of their merger. This merger plan was

named “Project Tiepolo” and envisaged the merger of the two banks by the end of 2017,

identifying total capital needs of EUR 4.7 billion. On 19 June 2017, the ECB concluded

that the second version of the “Project Tiepolo” was not credible. Therefore, on 23 June

2017, the Supervisory Board of the ECB adopted the FOLTF assessment for both banks
12 . The SRB came to the conclusion that the resolution actions of these two banks (see

[47],[46]) would not be in the public interest 13 , so they were both sent to compulsory
7EUR 1.1 billion of CET1 in the case of BPoVi and EUR 296.2 million in the case of VB.
8The IPO was of EUR 1.5 billion in the case of BPoVi and of EUR 1 billion in the case of VB.

Investors only covered 7.66% of the IPO in the case of BPoVi and less than 3% in the case of VB.
9 Investors only covered 7.66% of the IPO in the case of BPoVi and less than 3% in the case of VB.

10Atlante Fund is an alternative investment fund. It is a private-sector initiative set up by an indepen-
dent funds management company that sources capital from banks, insurance companies and foundations
that invest on a voluntary basis. According to the Italian Ministry of Economy and Finance, the fund’s
purposes are:

• to ensure the success of the capital increases required by the regulatory authority of banks that
are currently facing objective market difficulties, acting as a backstop facility;

• to contribute to the start-up of a market for non-performing bank loans;

• to offer investors attractive returns over the medium/long term and benefits to the banking system.

11In the case of BPoVi, the first recapitalization operation amounted to EUR 331.6 million in December
2016 and the second one to EUR 296.3 million in January 2017. As for VB, Atlante Fund injected
additional own funds for an amount of EUR 164 million in December 2016 and EUR 146 million in
January 2017

12This assessment was adopted on the basis that the banks were infringing or would, in the near future,
infringe the requirements for continuing authorization in way that would justify the withdrawal of the
authorization by the ECB (Article 18.4a) of SRMR).

13The SRB decided there was no public interest on three grounds: (i) the functions performed by
both banks were not critical, since they were provided to a limited number of third parties and could be
replaced in an acceptable manner within a reasonable timeframe; (ii) the failure of the banks would not
likely result in significant adverse effects on financial stability; (iii) normal Italian insolvency proceedings
would achieve the resolution objectives to the same extent as resolution, since such proceedings would
ensure a comparable degree of protection for depositors, investors, other customers, clients funds and
assets.
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administrative liquidation under the Italian insolvency law.

On 25 June 2017, the Italian government adopted a Decree Law which entered into

force immediately and regulated: (i) the compulsory administrative liquidation of both

banks; (ii) the liquidation aid the Italian government would provide to support the trans-

fer of assets and liabilities to Intesa San Paolo (ISP). The European Commission an-

nounced the approval, under EU rules, of the public support measures to facilitate the

liquidation of these two banks, given regional risks to financial stability. Thus, the fol-

lowing actions were undertaken: (i) the good assets and liabilities of the liquidated banks

were transferred to ISP; (ii) burden sharing was applied to equity and subordinated debt;

(iii) NPLs were transferred to “Società di Gestione degli Attivi”, owned by the Italian

Ministry of Finance and used for the liquidation of Banco di Napoli. On 19 July 2017,

the banking licenses of both banks were withdrawn and two subsidiaries 14 , which were

not transferred to ISP, were assessed as Less Significant Institutions (LSI) and their

supervision was handed over to Banca d’Italia in September 2017.

Liquidation Case of ABLV

As indicated in [23] and [26], on 13 February 2018, the US Department of the Treasury’s

Financial Crimes Enforcement Network (FinCEN) announced a draft measure to name

ABLV Bank an institution of primary money laundering concern pursuant to Section

311 of the USA Patriot Act. This action by the US authorities led to a severe wave

of withdrawal of deposits and lack of access to US dollar funding. In light of these

circumstances, the ECB instructed the Latvian supervisory authority, the Financial and

Capital Markets Commission (FCMC), to impose a moratorium on the bank. This

moratorium was also imposed by the Luxembourg authorities for the subsidiary of the

bank in Luxembourg.

On 23 February 2018, the Supervisory Board of the ECB adopted the FOLTF as-

sessment for BPE on the basis that the bank would be unable to pay in the near future

debts or other liabilities as they fall due 15 . On 24 February 2018, the SRB came to the

conclusion that the resolution action of this bank would not be in the public interest,

so the decision was made to wind it up under the national insolvency laws of Latvia

and Luxembourg, respectively. However, on 9 March 2018, the Luxembourg Commercial
14Banca Intermobiliare di Investimenti e Gestioni and Farbanca.
15Article 18.4 c) of SRMR.
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Court, decided to refuse the request to place the subsidiary in Luxembourg [ABLV Bank

Luxembourg, S.A.] in liquidation. That entity shall now be sold to new investors. The

Latvian Finance Ministry has recently agreed technical assistance from the U.S. Trea-

sury Department for the country’s financial intelligence unit following meetings with U.S.

officials in Washington.

Precautionary recapitalization operation of Monte dei Paschi di Siena

On 29 June 2016, the European Banking Authority (EBA) published its EU wide stress

test, according to which, under the adverse scenario, MPS’ fully loaded CET1 ratio

would be negative (-2.44% at end 2018) 16 . The situation worsened in the second half

of 2016, when MPS had to book again large losses on its portfolio of NPLs. The ECB

requested EUR 5 billion from investors and a disposal of NPLs. Since MPS was not able

to raise from private investors the capital required (EUR 5 billion), the bank announced

its intention to opt for the precautionary recapitalization 17 from the Italian government.

On 23 December 2016, the Italian government passed a decree allowing MPS to ben-

efit from a EUR 20 billion bail-out package. The ECB subsequently raised the capital

requirements of MPS by EUR 3.8 billion to EUR 8.8 billion. Following lengthy negotia-

tions with the Italian government, as highlighted in [28], on 4 July 2017, the European

Commission announced the approval of the precautionary recapitalization of MPS for

a total amount of EUR 8.1 billion 18 , out of which, EUR 4.3 billion consisted of the

conversion of junior bondholders and EUR 3.9 billion of a capital injection by Italy. In

addition, Italy injected EUR 1.5 billion to compensate the retail investors who were vic-

tims of misselling. All in all, public aid by the Italian government in this case amounted

to EUR 5.4 billion.

It was also agreed that MPS would transfer EUR 26.1 billion in NPLs to a private
16MPS was the worst performing bank of all the banks under control in the EBA’s 2016 EU-wide

stress test. No other participating bank reported negative equity under the stress test scenario.
17Precautionary recapitalization is the possibility embedded in the Bank Recovery and Resolution

Directive (BRRD) to recapitalize a bank with extraordinary public financial support outside resolution.
The public support can only be granted to solvent institutions and needs to consist of an injection of own
funds or purchase of capital instruments to remedy a serious disturbance in the economy of a Member
State and preserve financial stability. Public support needs to be of a precautionary and temporary
nature and proportionate to remedy the consequences of the serious disturbance in the economy. The
measure cannot be used to offset losses that the institution has incurred or is likely to incur in the near
future. The price and terms of the recapitalization should not confer an advantage upon the institution.

18As indicated above, the capital shortfall calculated by the ECB amounted to EUR 8.8 billion. The
difference with the capital injection was due to additional capital measures, namely asset sales, as MPS
disposed of several businesses and stakes in February and July 2018.
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securitization vehicle, with Atlante II Fund purchasing 95% of the junior and mezzanine

tranches. The most senior tranche benefits from the Guarantee on Securitization of Bank

NPLs (GACS) 19 .

3.2.2 Challenges observed in the cases

In BPE, liquidity issues have been clearly identified both before and after the declaration

of FOLTF. FOLTF was precisely declared for liquidity reasons and was triggered because

the bank no longer had eligible collateral to have access to the ELA provided by the

Bank of Spain. Yet, after the FOLTF, liquidity problems also arose: the buyer, Banco

Santander, had to reportedly inject EUR 13 billion in liquidity in the bank the day after

the adoption of the resolution scheme to keep it running. Banco Santander is a G-SIB

and had the means to provide these funds, but that may have not been the case had the

buyer been another entity.

The cases of BPoVi and VB pose challenges of a different nature and mainly related

to possible unlevel playing field. First, both banks have been liquidated in line with

the Italian national insolvency framework, which as the national insolvency frameworks

of the other 18 participating Member States in the EBU, presents specific features that

are not common to the EBU. This implies that the exact same liquidation operations

could have led to very different results had they taken place in another Member State

of the EBU. Second, the concept of “public interest” is not harmonized across European

regulations: while the SRB considered there was no public interest that would motivate

the resolution, instead of the liquidation of these entities, the Commission approved under

EU rules and given regional risks to financial stability, the public support measures to

facilitate the liquidation of these two banks.

ABLV has also given place to challenges stemming from the application of national

insolvency legislations (in this case from Latvia and Luxembourg). For instance, under

national Luxembourg law, the cause that triggered the FOLTF declaration in ABLV

is not foreseen as an insolvency cause. Moreover, ABLV is the case that has led the

European Commission to put on the table several legislative proposals to provide the
19According to the Italian Ministry of Economy and Finance, GACS provides for the granting of State

guarantees as part of securitization transactions, with underlying assets being NPLs. The State is only
allowed to guarantee the senior tranches of the transactions. State guarantees may be requested by
banks that securitize and sell their NPLs. These banks need to pay a price for the guarantee, which is
a market price. The latter is a key element for the European Commission to consider the scheme does
not entail any kind of State Aid.
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EBU with a unified response to AML issues. MPS is the clear case of a reinforcement of

the sovereign-bank feedback loop at the national level following the implementation of a

precautionary recapitalization scheme, where national Italian funds had to be used.

3.3 Possible Reform Measures

Under this section, the possible reform measures stemming from the points identified in

the section before are presented. These measures are classified under three sections. In

the first section, the measures that could be adopted to prevent or reduce problems before

the FOLTF declaration has been triggered are explained. The second section contains

the ideas applicable after the declaration of FOLTF and distinguishes between resolution

and liquidation cases. Finally, the third section refers to precautionary recapitalization.

3.3.1 Measures before the FOLTF declaration has been triggered

Measures to ensure the timeliness of the FOLTF assessment and declaration

A timely FOLTF assessment and declaration is of utmost importance to minimize the

cost of a subsequent resolution or liquidation operation. Indeed, waiting for too long to

declare FOLTF can lead to a significant worsening of the financial situation of a bank,

thus dramatically increasing the private and public costs of the financial operation. At

the point of FOLTF, the resolution plan should still be implementable to allow safe-

guarding financial stability. At the same time, declaring FOLTF too early may also be

counterproductive, as the financial difficulties of a bank may be addressed by means other

than resolution or liquidation. Therefore, the exact calibration of the FOLTF assessment

and declaration is relevant, while allowing competent institutions sufficient room of ma-

neuver to take additional aspects into consideration. At present, the FOLTF assessment

is carried out by ECB Banking Supervision after consultation with the SRB (or car-

ried out by the SRB in specific cases, notably after informing ECB Banking Supervision

of such intent and if the ECB Banking Supervision has not made such an assessment

within three days) on the basis of the circumstances identified by Article 18(4) of the

SRMR 20 and further specified in the EBA’s Guidelines on the interpretation of different
20For the purposes of Article 18(1)(a) of the SRMR, the entity shall be deemed to be failing or to be

likely to fail in one or more of the following circumstances:

• the entity infringes, or there are objective elements indicating that in the near future the entity
will likely infringe, the requirements for continuing authorisation, thereby justifying withdrawal
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circumstances when an institution shall be considered as FOLTF 21 . According to the

Financial Stability Board 22 , “the relevant authorities should consider the development

of quantitative and/or qualitative indicators to inform a potential determination that a

firm meets the conditions for entry into resolution due to insufficient liquidity resources”.

In light of the current framework, this could call for a quantification of threshold levels

for several indicators which should give place to a FOLTF-assessment by ECB Banking

Supervision or the SRB that could lead, but not necessarily, to a FOLTF declaration.

A possible way to operationalize this would be for the EBA to publish a Regulatory

Technical Standard on the matter. Also, although from a legal perspective, the SRB also

has the possibility of triggering a FOLTF declaration, in practice, the likelihood that the

SRB will resort to this possibility is lean, given its lack of technical means to conduct

such an assessment. Facilitating the adequate means so that the SRB can declare an

institution FOLTF is of the essence to ensure the timeliness of a FOLTF assessment and

declaration.

Measures to prevent liquidity problems

The FOLTF declarations of BPE and ABLV took place for lack of access to liquidity

sources. In the case of BPE, Banco de España considered the entity did not have enough

eligible collateral to access ELA, which triggered the actions undertaken by both ECB

Banking Supervision and the SRB. Several improvements to the current framework can

be thought of to avoid similar situations in the future, namely the possible unification

of ELA in a European ELA, the establishment of stricter asset encumbrance monitoring

mechanisms and the use of moratorium powers.

Unification of ELA. The Eurosystem can provide liquidity in two ways: on the

one hand, market liquidity, through monetary policy operations, which are centralized

in the ECB, in charge of setting the rules for elegibility criteria of the counterparties

of its authorisation by the ECB Banking Supervision;

• the assets of the entity are, or there are objective elements indicating that in the near future the
assets of the entity will be less than its liabilities;

• the entity is, or there are objective elements indicating that in the near future the entity will
likely be unable to pay its debts or other liabilities as they fall due;

• the entity receives extraordinary public financial support (unless the exceptional circumstances
further referred to in Article 18(4)(d) SRMR are present).

21(EBA/GL/2015/07) under Article 32(6) of Directive 2014/59/EU.
22Report “Funding strategy elements of an implementable resolution plan”.
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and for collateral; on the other hand, individual liquidity, by the provision of ELA by

National Central Banks (NCBs), which presents more flexible features. For instance,

in case a solvent entity has insufficient eligible collateral to cover its liquidity needs via

monetary policy operations. Regarding the provision of ELA, NCBs have full discretion

on a number of elements, namely whether or not to grant ELA in a specific case, which

collateral to accept and which risk control measures to put in place. Banks cannot

assume automatic access to ELA, as this depends on the eligibility criteria set by the

corresponding NCB. Since the provision of ELA is a responsibility of the NCBs, it is

carried out at their own cost and risk, in contrast to monetary policy operations, where

the risk is shared by the 19 NCBs of the euro area, in proportion to their respective

capital share in the ECB.

Nevertheless, NCBs face limitations on some aspects as far as the provision of ELA

is concerned. First, the Governing Council of the ECB may prohibit, limit, or condition

ELA operations if it finds that these operations interfere with the objectives and tasks of

the ESCB 23 . Second, NCBs have to inform the ECB without undue delay of the details

of any ELA operation 24 . Finally, the ELA solvency criterion is specified under the ELA

agreement 25.

On the basis of the description above, it is clear that although with some limitations,

ELA is mainly provided at the discretion of NCBs. Such a situation has the potential of

leading to unlevel playing field situations between Member States and it is not consistent

with the current institutional set-up of the EBU. In fact, at present, while monetary

policy, prudential supervision and resolution powers are centralized, ELA provision is

decentralized.

As described above, on 6 June 2017, after having had access twice to ELA (for an

alleged amount of EUR 3.6 billion), BPE could not withdraw additional ELA for lack of
23Article 14.4 of the Statute of the European System of Central Banks and of the European Central

Bank (Statute of the ESCB).
24Pursuant to the ELA agreement, in case the request for ELA exceeds EUR 500 million, the NCB(s)

involved must inform the ECB at the earliest possible time prior to the granting of the intended assistance.
In case the request for ELA exceeds EUR 2 billion, the ECB Governing Council considers whether the
ELA interferes with the monetary policy of the Eurosystem. Upon request of an NCB, and in order to
expedite ELA operations in the case of particular urgency or to avoid potential systemic implications,
the Governing Council may decide not to object to the provision of ELA to specific banks up to a certain
threshold and within a pre-defined short period of time.

25It essentially requires fulfilment of the Pillar 1 capital requirements as reported under CRR, in case
these are not fulfilled, a credible prospect of recapitalization by which harmonized minimum regulatory
capital levels would be restored within 24 weeks. The Governing Council may decide to prolong the
grace period of 24 weeks in duly justified, exceptional cases.
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eligible collateral following the internal standards set by the Bank of Spain. As for ABLV,

it allegedly had access to ELA twice, the last time just a few hours before the FOLTF

declaration. Therefore, as suggested by [20] and [45], it would make sense to centralize

ELA. Nevertheless, as pointed out by [16], a centralized ELA might lead to stricter

demands on the quality of the collateral for the greater mutualization of risks, thereby

reducing the provisioning of liquidity to distressed banks and increasing the frequency

of FOLTF. According to Lastra (2015), the lender of last resort function is the missing

piece of the EBU and the centralization of ELA in the ECB would not need a Treaty

change, as in her view, Article 18 ESCB Statute and the principle of subsidiarity would

already provide sufficient legal basis, especially in the context of the single supervision.

This paper does not elaborate on the legal interpretation provided by Lastra, but fully

concurs with the positive impact the centralization of ELA would have the EBU as a

whole, more so in the context of very recent cases.

Stricter asset encumbrance monitoring systems. Banks’ recovery plans are

assessed on a regular basis by ECB Banking Supervision, focusing especially on the

availability of credible and feasible options to overcome a liquidity crisis. Nevertheless, at

present, banks have no obligation to introduce asset encumbrance indicators in recovery

plans 26 . It would make sense to amend the EBA Guidelines on the minimum list

of qualitative and quantitative recovery plan indicators27 to request banks to introduce

relevant asset encumbrance indicators in their recovery plans. This would somehow

reduce the likelihood of a total exhaustion of eligible collateral that could put at risk

access of banks to liquidity sources, as observed in the case of BPE.

Use of moratorium systems. Moratorium powers enable the freezing of the flow

of payments for a given period of time, thus stopping possible major liquidity outflows

from an entity. The BRRD enables resolution authorities to suspend any payment or

delivery obligations pursuant to any contract of which an entity under resolution is a

party. This suspension cannot last more than two business days and cannot affect a

number of eligible liabilities 28 . Building on this legal basis, Member States introduced

different non-harmonized moratorium powers in their respective legal systems. On 23

November 2016, the Commission made a number of proposals for legislative amendments,
26EBA mandatory liquidity indicators are the Liquidity Coverage Ratio, the Net Stable Funding Ratio

and the cost of wholesale funding.
27EBA/GL/2015/02
28Eligible deposits, obligations owed to payment and settlement systems, central counterparties, central

banks, or eligible claims under investor compensation schemes.
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known as the Risk Reduction Measures package (RRM). Among the different proposals,

the Commission suggested the introduction of two new moratorium powers 29 , with the

aim, amongst others, of allowing for a harmonization of the moratorium powers in the

different Member States. On the one hand, the Commission proposed the introduction

of a pre-resolution moratorium tool, to allow supervisory authorities more time to assess

whether an entity is FOLTF 30 . On the other hand, the other proposal by the Commission

consisted of an in-resolution moratorium tool, to facilitate the application of resolution

tools and the valuation exercise 31 .

The above mentioned proposals by the Commission triggered important criticism on

the side of some Member States and market participants (see, for example, [6]), for fear

these ideas would put at risk financial stability by causing market contagion and would

endanger resolution objectives. In the meantime, the resolution case of BPE took place,

with the colegislators not having adopted any legal text referring to the harmonization of

moratorium powers and with Spanish legislation not foreseeing any kind of moratorium

powers. The existence of in-resolution moratorium powers would have bought more time

to the resolution authorities, as the resolution scheme of BPE had to be approved on a

Tuesday night, before the opening of financial markets on Wednesday morning. Had the

resolution tool of sale of business not worked as efficiently as it had, moratorium powers

would have been very useful for the resolution authorities, to at least stop the liquidity

outflows for a few days while having more time to find an alternative solution.

Fortunately, the colegislators are making progress in this field. On 4 December

2018, the Council and the European Parliament reached a provisional political agree-

ment on the RRM package. This political agreement will be followed by further technical

talks, with the final agreement being given by the Permanent Representatives Committee

(COREPER) of the Council and the European Parliament. According to the provisional

political agreement, moratorium powers could be applied by the resolution authority for

2 days affecting all possible liabilities, including covered deposits. This seems to be a

balanced approach, that also caters for possible financial instability issues arising from

the application of moratorium powers.
29By suggesting the introduction of an Article 29a and the amendment of Article 63(1) of BRRD.
30Under the CommissionâĂŹs proposal, supervisory authorities would have the power to suspend

payment and delivery obligations for a maximum of five business days, prior to resolution. Covered
deposits would be excluded from the measure.

31This moratorium power would be available to resolution authorities for a maximum of five business
days during the resolution
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Measures to prevent AML problems

The EU counts at present on a legislative framework32 for preventing and fighting money

laundering. With this framework, financial institutions are requested to put in place

internal processes to detect, analyze and manage money laundering risks arising from

their activities. Nevertheless, in spite of the fact the legislative framework is a European

one, it is based on a Directive, which means that the final legislative framework depends

on the national transposition of the Directive by each Member State. Moreover, the

enforcement of AML rules is a national responsibility. At EU level, the mandate to

ensure that the Union’s AML rules are applied consistently and effectively is given to the

European Supervisory Authorities 33 . Regarding the prudential aspects of AML, ECB

Banking Supervision34 has to rely on national legislation in the relevant Member State,

since as stated before, EU legislation on the subject is set in a Directive 35.

The case of ABLV underlined the importance for the EBU of strengthening the frame-

work regarding AML issues. To start with, as explained under section 2.1.3, it was an

authority of the US the one which detected AML activities in ABLV, and not an EU or a

national institution from a EU Member State. This clearly indicates that the supervisory

framework in the EU deserves being strengthened. Second, the existence of AML activ-

ities led to the liquidation of the third largest credit institution of a euro area Member

State. The propagation of AML activities with their consequent negative spillover effects

over financial stability, economic activity and credibility on the EBU institutional set-up

should be eliminated or limited to the extent possible.

The case of ABLV triggered relevant actions by European authorities. First, the letter

addressed by Mario Centeno in his capacity of President of the Eurogroup to Donald

Tusk, President of the European Council, in June 2018, highlighted the importance of
32Based on the Anti-Money Laundering Directive.
33The European Banking Authority, the European Securities and Markets Authority, the European

Insurance and Occupational Pensions Authority.
34In the context of the ABLV case, on 22 February 2018, the ECB published a statement by DaniÃĺle

Nouy, Chair of the Supervisory Board of the ECB, indicating the following: “Breaches of anti-money
laundering can be symptomatic of more deeply rooted governance deficiencies within a bank but the ECB
does not have the investigative powers to uncover such deficiencies. This is the task of national anti-
money laundering authorities. Only when such breaches have been established by the relevant national
authority can the ECB take these facts into consideration for the purposes of its own tasks”.

35The V AML Directive was recently adopted by the colegislators and it is expected to be transposed
to national legislation by 2020, though the Action Plan on AML adopted by the ECOFIN on 4 December
2018 urges national authorities to transpose the Directive before that deadline.
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the issue at hand and the need to take relevant action 36 . As a result, the European

Commission, on 12 September 2018, coinciding with the State of the European Union

Speech, put on the table a Communication and a legislative proposal [25] 37 to try to

prevent in the future similar cases to ABLV.

The legislative proposal by the Commission consists of centralizing tasks and re-

sources in the European Banking Authority (EBA), since the banking sector is likely to

be the most affected one by AML issues, potentially giving place to risks to financial

stability.Under the legislative proposal, the EBA would count on a more solid support

structure and a clearer mandate, being able to check that supervisory practices in all

Member States adequately reflect AML risks, to require competent authorities to inves-

tigate possible infractions of the corresponding legal provisions and in some well-defined

cases and as last resort, to address decisions directly on AML issues to individual finan-

cial sector operators. Moreover, the role of the EBA in the coordination of international

AML issues would also be strengthened under the Commission’s proposal. Finally, a

new permanent committee bringing together national AML authorities from all Member

States will be set up.

Discussions on the matter continued at the 3 December 2018 Eurogroup meeting and

adopted the form of a report from Mario Centeno to Donald Tusk38 .

On 4 December 2018, the Council adopted the Action Plan on AML. This Action

Plan invites the Commission to conduct a deep assessment, also consisting of a rigor-

ous post-mortem exercise, to be presented to the Council at the latest by the third

quarter of 2019, and on that basis, propose longer-term actions to improve AML frame-

works. Furthermore, as for other specific actions for the short term, the Council calls on

the Commission, the ECB and the ESAs, depending on their respective competencies,

amongst other issues, to improve supervisory convergence, supervision and exchange of
36The letter by Mario Centeno to Donald Tusk indicated the following with regards to AML issues:

“Finally, there is agreement on the importance of enhancing the current monitoring of the implementation
of Anti-Money Laundering measures. As a first step, the institutions will prepare a report in July. Based
on this, and in close consultation with National Competent Authorities, there should be agreement on
further measures by end 2018, possibly as part of an Action Plan.”

37This legislative proposal takes the form of proposed amendments to the September 2017 Commis-
sion’s proposal to review the European Supervisory Authorities’ Regulations.

38The report from Mario Centeno to Donald Tusk stated the following: ”We welcomed the ongoing
work on improving the monitoring of the implementation of Anti Money Laundering measures (AML)
and look forward to the adoption of an Action Plan at the 4 December Ecofin Council [1] and progress
on the ongoing legislative work. We invite the Commission to propose longer term actions to bring
about further improvements in the prudential and AML frameworks identified on the basis of a thorough
assessment in due consultation with Member States.”
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information between the relevant authorities, share best AML supervisory practices and

ensure effective cooperation between prudential and AML supervisors.

All these efforts to tackle AML problems are welcome and should bear fruit. Regard-

ing the specific legislative proposal by the Commission tabled in September 2018, it is

wise that AML tasks have not been attributed to ECB Banking Supervision, given the

very high workload this institution already has 39 . Nevertheless, there are dissenting

voices regarding whether a new European institution for this specific purpose should be

created, instead of granting these competencies to the EBA40 . A possible pragmatic ap-

proach to the issue could be to start by seeing how a revamped EBA works like and only

move to a single institution model in case competitive advantage gains could be obtained

therefrom. As for other longer term points, it is of the utmost relevance that decisive

legislative action is taken on the basis of the assessment of recent cases, especially that

of ABLV, to prevent these issues from taking place again in the EBU.

3.3.2 Measures after the FOLTF declaration has been triggered

Resolution cases

Measures to prevent liquidity problems. After the adoption of a resolution scheme,

bank is expected to be solvent again. Nevertheless, it could have liquidity problems. In

fact, the main sources of liquidity for banks are market funding and/or funds provided

by Central Banks and the SRF, though the SRF can only provide liquidity to banks in

resolution. Unfortunately, it could be the case that a just resolved bank may not count on

the confidence of financial markets immediately after the adoption of a resolution scheme

and may not have enough eligible collateral to access funds provided by Central Banks.

Moreover, as stated by [14], given its limited size41 , the SRF is designed eminently as

solvency support provider and could therefore have many difficulties in injecting liquidity

to a just resolved entity, especially if it is a SIB or a G-SIB.
39In an interview in March 2017, Danièle Nouy made the following remarks: ”we already have many

tasks which require our full attention. Moreover, we already work closely with the 19 national competent
authorities that undertake banking supervision for the countries of the euro area. [...] As anti-money
laundering is not necessarily located in the NCAs or NCBs, it would mean having additional ”partners”
within the SSM, which would add complexity”.

40After the Eurogroup meeting in Vienna in September 2018, ECB Executive Board member Benoît
Coeurťe stated the following: âĂĲWe support any initiative that leads to a more harmonised and more
coordinated approach to anti-money laundering. Ideally this would be a single agency.âĂİ

41At the end of the transitional period in 2024, the target size of the SRF is 1% of covered deposits,
i.e. around EUR 55 billion. At present, the SRF counts on EUR 24.9 billion.
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In the case of BPE, for instance, press reports indicate that Banco Santander had to

inject EUR 13 billion into the entity after the adoption of the resolution scheme. What

would have happened had Banco Santander not been there to purchase the bank? When

the resolution case of BPE42 took place, the SRF had roughly EUR 11 billion available.

Still, since the SRF will not be fully mutualized in principle until 2024, BPE would have

only had access to EUR 7 billion approximately, almost the half of BPE’s true liquidity

requirements. Of course, since BPE lacked eligible collateral to access ELA provided by

the Bank of Spain a few days before, it is understandable that BPE would not have had

access to this type of liquidity source. Finally, in light of the situation, private investors

would foreseeably not have been in a position to inject any liquidity.

In a nutshell, a very succesful resolution operation could have been put at risk for

lack of credible liquidity sources for the day after the resolution. This problem has been

clearly identified by policy makers and the academia and discussions have started on the

topic, as highlighted below.

The report addressed by the Eurogroup to the Leaders on the deepening of the

Econonomic and Monetary Union in December 2018 indicated the need to work on solu-

tions to the problem stated above by June 2019 43.

In [14], the introduction of a Transitional Liquidity Assistance instrument (TLA),

under which the ECB would provide liquidity support for resolved banks based on an

SRF-guarantee, is defended. The SRF-guarantee would be based on potential further

commitments44 , which would only be required at the moment that the guarantees are

called on.

[37] puts on the table several solutions to close the liquidity gap similar to the ones

described in the papers by De Groen, namely: first, the strengthening of cooperation

and information exchanges between the SRB and the ECB; second, the harmonization of

moratorium tools in the euro area, extending it to all phases of the resolution process and

liability classes; finally, creation of a liquidity backstop by the ECB, backed by guarantees
42These calculations are made on the basis of the mutualization percentage applicable to 2017 and the

available means in the Spanish compartment of the SRF.
43The report by Mario Centeno to Donald Tusk indicated the following: “We also took stock of the

current set-up for liquidity provision in resolution. There is broad support for the assessment of the
institutions that there are limitations in the current framework which may hamper its effectiveness.
Further work on solutions with the input of relevant institutions will be done in the first half of 2019.
There should be reporting by June 2019.”

44According to De Groen, these commitments would be a maximum of 0.125% of covered deposits per
year, i.e. similar to the current contributions during the build-up phase of the SRF.
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from the SRF and governments.

[16] consider that a system relying only on the SRF and the ESM would not be

credible, given its limited firepower. Against this background, they also suggest to involve

the ECB in the equation. More specifically, they propose to grant public guarantees to

the ECB (which would replace the lack of eligible collateral), which could on this basis

inject liquidity. These public guarantees would be provided by the ESM, with recourse

to the SRF. Still, as long as the EBU would not be fully complete, the national treasury

where the entity in need for liquidity is based would have to provide part of the public

guarantee.

All the papers mentioned above concur that the ECB should somehow be involved in

the provision of liquidity to recently resolved entities which may not have access to other

liquidity sources in the immediate aftermath of the adoption of the resolution scheme.

This indeed makes total sense, as the ECB is the only institution with enough firepower

to face possible liquidity needs for a sizeable entity. The means to achieve the involvement

of the ECB in the equation can adopt different forms, like the provision of guarantees,

either by the SRB, the ESM, a combination of both institutions or any other institutional

set-ups to be thought of.

Measures to ensure total coordination between the SRB and National Res-

olution Authorities. Under the current European legislation, the SRB is in charge of

making decisions on the resolution scheme, while the respective National Resolution

Authorities (NRAs) are tasked with the execution of SRB’s decisions. In the only resolu-

tion case up to this date (BPE), the cooperation between the SRB and the Spanish and

Portuguese NRAs appeared to work fine. Nevertheless, there is no guarantee this will

continue being the case in the future. For this reason, it could make sense to revise the

SRMR, tasking the SRB also with the execution of the resolution scheme and preventing

any kind of possible dysfunctions between the SRB and NRAs.

Liquidation cases

Harmonization of National Insolvency procedures. Under the current EU frame-

work, liquidation of banks is the general rule, with resolution processes being the ex-

ception for cases in which public interest would be observed, for instance by virtue of

a threat to financial stability or the provision by the entity of critical functions. The

introduction of BRRD and SRMR has ensured a level playing field in the EBU regarding

76



resolution cases. Nevertheless, since liquidation cases would be based on national insol-

vency frameworks and given how different these are from each other, there would be no

level playing field in the EBU for a majority of liquidation cases. This could potentially

entail that similar banks would be treated differently depending on the jurisdiction they

are based in, not facilitating the elimination of financial fragmentation, one of the main

aims of the EBU. For instance, in the case of ABLV, in spite of the declaration of FOLTF

by the ECB, under Luxembourg law, the conditions for insolvency were not met.

In light of the above mentioned complications, it would make very much sense to

introduce a single EU legal framework for bank liquidation, just like was done with

resolution a few years ago. If not, at least, harmonization between national insolvency

regimes for banks would be needed.

Review of the 2013 Banking comunication. In resolution, before being able

to inject public funds into a bank, bail-in of 8% of total eligible liabilities needs to be

conducted. Depending on the liabilities structure of the bank, 8% bail-in could reach

senior debt bondholders or even uncovered deposits. Nevertheless, in liquidation, the

BRRD is not applicable. This means that for the purposes of bail-in, the Banking

Communication is the one applicable, which is much more lenient than the BRRD, as

only bail-in to equity and junior bondholders is required.

As indicated by [40], although in the cases of BPE on the one hand and BPoVi and

VB on the other hand, bail-in applied reached junior debt, the situation could have been

much tougher for BPE, had Banco Santander not purchased the entity and injected EUR

7 billion in capital.

This is a problem very much connected to the previous point: the lack of homogenous

national insolvency regimes with similar rules could potentially lead to equal treatment

problems. Yet, in this case, apart from considering the introduction of EU bank insol-

vency laws, it would also be worth that the European Commission reviewed the content

of the currently applicable Banking Communication. Indeed, said Banking Communica-

tion was issued in 2013, in a clear atmosphere of financial stability, which is no longer

observable.

Harmonization of the notion of Public Interest. In the cases of BPoVi and

VB, the SRB deemed there was no public interest that would motivate a resolution

operation. Thus, both entities were sent to liquidation. The SRB decided there was

no public interest given the fact that the functions performed by both banks were not
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critical, the failure of the banks would not likely result in significant adverse effects on

financial stability and normal Italian insolvency proceedings would achieve the resolution

objectives to the same extent as resolution.

Nonetheless, once BPoVi and VB were sent to liquidation, the Italian government,

with the approval by the European Commission, decided to step in with public funds,

considering that the lack of public intervention would risk causing serious economic dis-

turbance in the Veneto region, where the two banks were based 45 .

It could potentially seem contradictory to consider, on the one hand, that there is

no public interest to carry a resolution operation, and on the other hand, to come to

the conclusion that public funds need to be injected to avoid serious disturbance in the

economy. Therefore, a harmonization of the notion of public interest is warranted.

3.3.3 Measures regarding precautionary recapitalization

Under the precautionary recapitalization, public funds could be injected in a bank that

is not in resolution or liquidation under a number of conditions . In case the conditions

for precautionary recapitalization would be met, like in MPS 46 , public funds to be used

would be national. This reinforces the feedback loop between the sovereign and the banks,

leading to financial fragmentation and to the distinction between banks depending on the

Member State where they are based. Indeed, in the case of MPS, the Italian sovereign

had luckily enough available public resources to satisfactorily conduct the precautionary

recapitalization operation of MPS, but one cannot always ensure this will be the case

in all euro area Member States. For this reason, it would make sense to allow for the

public funds to be injected in the case of a precautionary recapitalization by a European

institution. A perfect candidate for this would be the European Stability Mechanism

(ESM) and more precisely the Direct Recapitalization Instrument (DRI).

The DRI was introduced back in December 2014, but under very strict conditions. A
45Commissioner in charge of competition policy, Margrethe Vestager, said: “Italy considers that State

aid is necessary to avoid an economic disturbance in the Veneto region as a result of the liquidation of
BPVI and Veneto Banca, who are exiting the market after a long period of serious financial difficulties.
The Commission decision allows Italy to take measures tofacilitate the liquidation of the two banks: Italy
will support the sale and integration of some activities andthe transfer of employeesto Intesa Sanpaolo.
Shareholders and junior creditors have fully contributed, reducing the costs to the Italian State, whilst
depositors remain fully protected. These measures will also remove EUR 18 billion in non-performing
loans from the Italian banking sector and contribute to its consolidation.”

46This paper does not analyze whether the conditions for precautionary recapitalization, as set out
under Article 32.4 d) BRRD are met or not.
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possibility could be to review the DRI and allow it to be used in the cases of precautionary

recapitalizations. Unfortunately, this does not seem to be part of the political plans of

European leaders, as the Eurogroup of 4 December 2018 concluded that the DRI would

be dropped once the common backstop to the SRF would be in place. These conclusions

were endorsed by the Heads of State and Government.

[17] consider the future elimination of the DRI to be a step backwards regarding the

fiscal needs to complete the EBU. Given the very low likelihood that a decision will be

made in the medium term to allow public funds in a precautionary recapitalization to

be provided by a European institution, it would make sense to revisit the whole idea of

precautionary recapitalization.

[50] points out that the existence of precautionary recapitalization is justified for

both transitional (flexibility until the EBU is fully implemented) and permanent reasons

(available option for public interventions for severe crises, like the one starting in 2008).

[50] also indicates that the expected 2018 review of the BRRD would be a good occasion

to consider reviewing this instrument, in light of new possible experiences.

Nevertheless, at the time of writing this paper there have been neither new cases of

precautionary recapitalization nor a review to the relevant provision of BRRD. Given the

fact it looks like there will be no possibility to allow for the injection of public funds under

the precautionary recapitalization to be done by a European institution, the existence of

this possibility is really questionable.

A number of years have already gone by since the inception of the EBU, so the tran-

sitional reasons alluded to by [50] have been significantly diluted. As for the permanent

motivation, in case of a severe crisis, markets should not have again the perception that

the well-being of their banks will be dependent on the sovereign were they are based, as

they would undo much of the good effects created by the EBU.

For these reasons, it would make sense to keep the possibility of the precautionary

recapitalization open until 202447 , for instance. If by that date there are no credible

prospects that European leaders are willing to provide common funds for precautionary

recapitalization operations, this option should be put on hold until there would be full

mutualization of the provision of public funds. Otherwise, the sovereign-bank feedback

loop will not disappear.
47By 2024, the SRF is expected to be fully funded and the transitional period to come to an end,

moving to the so called steady state. For this reason, 2024 could be a reasonable date.
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3.4 Conclusion

The analysis provided for in this paper indicates there is room for improvement in the

framework of the EBU on the basis of the resolution, liquidation and precautionary

recapitalization cases recently observed. While the introduction of the EDIS and the

implementation of risk reduction measures are of the utmost importance, one should not

lose sight of the practical cases observed. Post-mortem analyses should be conducted in

all instances and the lessons learnt should be implemented as a matter of urgency. In this

sense, this paper tries to serve this purpose and contribute to the debate on the future

and evolution of the EBU.
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Conclusions

Up until the recent technical and political battles between the European Commission and

Italy regarding the compliance by the Mediterranean country with the rules of the Sta-

bility and Growth Pact, many had already forgotten the worst moments of the sovereign

debt crisis which affected the euro area as of 2009. Nevertheless, the phenomena ob-

served during the latest financial crisis in the euro area are difficult to forget, as they

brought to the attention of economists something many had not analyzed in detail until

then: the sovereign bank feedback loop. Although the analysis conducted under the first

chapter does not allow for an unequivocal statement that the EBU has contributed to the

reduction of the feedback loop, as causality relationships cannot be inferred, it would be

logical to think that the EBU has indeed played a positive role in this regard, together

with the improvement of economic conditions in all Member States of the monetary

union. Hence, this analysis permits drawing relevant policy implications. At some point

in time, the monetary policy of the ECB will tighten and the economic cycle will change.

For this reason, the project of the EBU needs to be finalized, with the introduction of

both risk sharing (e.g. common backstop to the Single Resolution Fund and European

Deposit Insurance Scheme) and risk reduction measures (e.g. introduction of incentives

to make the sovereign debt holdings of banks decrease or adoption of further efforts to

reduce the levels of NPLs in banks’ balance sheets). A level playing field inside the EBU

also needs to be introduced, with the harmonization of national insolvency frameworks.

Finally, from a general perspective, the Economic and Monetary Union deepening needs

to continue. The second chapter provides additional proof of the sovereign bank feedback

loop: funding patterns in the banking sector change depending on the funding costs of

the sovereign where the bank is based. More specifically, an increase in sovereign bond

yields, together with broader economic stress, makes the amount and probability of issu-

ing covered bonds soar in most of the Member States of the sample. These results lead
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to important conclusions in terms of policy making. Apart from the general conclusions

regarding the finalization of the project of the EBU as presented under the first chapter,

banksâĂŹ funding sources should be diversified, to avoid relying on a short list of fi-

nancing instruments that could become scarce in times of financial turmoil. To this end,

it is also important that the project of the Capital Markets Union is taken forward to

allow for fully integrated capital markets that would facilitate the contracting of private

borrowings across different Member States.

The third chapter allows drawing lessons in terms of the improvements needed for the

building of the EBU, looking beyond the main missing elements identified in a number

of political declarations. The lessons learnt are presented in three categories: (1) before

the Failing or Likely to Fail (FOLTF) declaration, (2) after the FOLTF declaration and

(3) precautionary recapitalization.

Regarding the phase that comes before the FOLTF, the introduction of measures to

ensure a timely declaration of FOLTF is suggested, together with other reforms with the

aim of preventing liquidity problems, like stricter asset encumbrance monitoring, the cen-

tralization of the ELA, the use of moratorium powers at the time of determining FOLTF

or the possible improvements to the framework of Anti-Money Laundering (AML).

As for the time after the FOLTF declaration has been made, several measures are

suggested, like the adoption of the necessary measures to ensure that a resolved and

newly solvent entity has access to liquidity sources, the introduction of a single framework

for banking liquidation or in its absence, further harmonization of national insolvency

frameworks, the review of the 2013 Banking Communication and the clarification of the

concept of public interest.

Finally, as far as precautionary recapitalization is concerned, given the fact that in

line with the December 2018 decision by the Heads of State and Government that the

Direct Recapitalization Instrument of the European Stability Mechanism will be dropped,

once the EBU has left its transitional phase, it would make sense to discontinue the

precautionary recapitalization, only considering its reintroduction once there is more

willingness for risk sharing in the euro area.
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Appendix A

On the long run properties of the

variables

Unit roots analysis

According to [19] and the subsequent papers [43] and [42], we can proceed to test whether

a time series is I(1) or not. Being I(1) means that this time series is not covariance

stationary, i.e is not stable. Hence, if our purpose is to relate an I(1) to another set of

variables I(1), we can incur in the celeb spurious regression problem (see, for instance,

[31]).

For this reason, the first step we follow is, in the following equation,

4yt = γyt−1 + εt,

where εt is a i.i.d term, to test whether the stochastic process represented by the time

series is I(1) or not. For such a purpose, we introduce the following test:

Ho : γ = 0

versus

H1 : γ < 0.

Under the null hypothesis, the stochastic process is I(1). However, if we fail to reject

the null, we should test whether the first difference of the time series (i.e, 4yt) is now
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I(0) and, hence, is covariance stationary.

Table A.1: Dickey Fuller Unit Root Tests
τ p-values

Spain CDS -1.79 -2.58 0.38 0.28
Bank -1.45 -1.71 0.55 0.75

Italy CDS -2.79 -2.87 0.06 0.17
Bank -1.97 -1.72 0.30 0.73

Portugal CDS -2.17 -1.92 0.21 0.64
Bank -1.58 -1.5 0.48 0.83

The Netherlands CDS -2.24 -3.94 0.19 0.01
Bank 1.37 -2.30 0.59 0.423

France CDS -1.35 -1.85 0.60 0.68
Bank -2.68 -3.36 0.07 0.06

Germany CDS -2.7 -2.79 0.06 0.20
Bank -2.37 -4.04 0.15 <0.01

In table (A.1) we present the main results of the test, with and without intercept, for

the sovereign and bank CDS series per analyzed Member State. We show the Dickey-

Fuller statistic (called τ ) and the associated p-values. We can conclude that, under

different proofs (some of them are not presented in this Annex for the sake of brevity)

we fail to reject the null hypothesis of the time series being I(1).

Cointegration tests

Once we have tested that our main series are I(1), we analyze the properties regarding

the relationship of these variables in the different econometric models used in this paper.

Hence, we perform different multivariate cointegration tests (see [36]). Johansen test is

a procedure for testing cointegration of several, say k, I(1) time series. This test allows

for more than one cointegrating relationship.

There are two types of Johansen test, either with trace or with eigenvalue (the latter

is flagged as maximum in our table). The null hypothesis for the trace test is that

the number of cointegration vectors is r=r*<k, vs. the alternative that r=k. Testing

proceeds sequentially for r*=1,2,etc. and the first non-rejection of the null is taken as

an estimate of r. In turn, the null hypothesis for the “maximum eigenvalue” test is as for
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the trace test but the alternative is r=r*+1 and, again, testing proceeds sequentially for

r*=1,2,etc., with the first non-rejection used as an estimator for r.

In the following table we show both test with its p-values in brackets. According to

the methodology previously commented, data suggest that there are, at least, bivariate

cointegration relationships between pairs of variables per country.

Table A.2: Johansen Test Summary
rank=0 rank=1

Spain Trace 25.638 3.4957
[0.0008] [0.0615]

Maximum 22.143 3.4957
[0.0017] [0.0615]

Italy
Trace 18.049 4.8101

[0.0186] [0.0283]

Maximum 13.239 4.8101
[0.0283] [0.030]

Portugal
Trace 11.944 0.18447

[0.0571] [0.7389]

Maximum 11.760 0.18447
[0.0388] [0.7295]

Netherlands
Trace 23.989 0.5569

[0.0003] [0.5220]

Maximum 23.432 0.5567
[0.001] [0.5152]

France
Trace 25.798 0.1298

[0.001] [0.7872]

Maximum 25.668 0.1298
[0.000] [0.7779]

Germany
Trace 7.8557 7.8331

[0.045] [0.035]

Maximum 0.02257 0.0225
[0.9256] [0.9192]
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Threshold VECM models

Threshold models are based on the principle that the data generation process for a time

series is characterized by separate regimes, each with its own independent behaviour.

The simplest class is the univariate Threshold Autoregression or TAR (see[49], as a good

survey). One of the key challenges for this methodology is to estimate the values of the

thresholds that divide the separate regimes, since the sum of squares function is discon-

tinuous and nondifferentiable with respect to these parameters. The literature, suggest

performing a grid search using the observations of the time series as potential candidates

for the threshold, selecting the values that minimise the residual sum of squares or max-

imise the log likelihood (exactly equivalent under the assumption of Gaussian errors).

This is probably the most common estimation procedure used in the applied literature.

A general TVECM model (see, for instance, [34] and [35]) , with two cointegrated

variables (X1 and X2) and three different regimes can be specified such as

(
4X1

t

4X2
t

)
=



 α1
1

α1
2

ECTt−1 + Γ1(L)

 4X1
t−1

4X2
t−1

 γ < Th1 α2
1

α2
2

ECTt−1 + Γ2(L)

 4X1
t−1

4X2
t−1

 Th1 < γ < Th2 α3
1

α3
2

ECTt−1 + Γ3(L)

 4X1
t−1

4X2
t−1

 γ > Th2

Where ECTt−1 is the Error Correction Term (which throughout the different regimes

is affected by the corresponding different α parameters or “speed of adjustment regula-

tors”). So that, the rest of the parameters associated to the traditional VECM model

(short run matrices, see [36]) are also associated to their own regime. The value the

threshold (i) is estimated by grid searching. Indeed, [34] suggest an algorithm that al-

lows estimation of a cointegrating relationship with a limited quantity of thresholds when

both are unknown in a bivariate vector error correction model (VECM). They show by

simulation that the estimation procedure performs quite well, and apply it successfully

to a model of the interest rate term structure in the US.

The literature (see[35]) suggest a sup-LM test of a linear VECM against a threshold
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VECM with two regimes. The distribution of the sup-LM test is found to be the same as

in the univariate case as in [32]. This distribution cannot be tabulated due to the presence

of nuisance parameters and hence the authors suggest two bootstrap approaches, with

either a fixed-regressor or a residual bootstrap.

In the following, we present the different estimations for all the countries (using the

R package tsDyn which only allows us to estimate bivariate VECM and the Hansen test

as a result of a boostrapping process).

A.0.1 Threshold VECM for SPAIN

(
∆X1

t

∆X2
t

)
=


(−0.1901
−0.0836

)
ECT−1 +

(−0.0701
−0.0526

)
+
(−0.0823 −0.0073
−0.2635 −0.0470

) (∆X1
t−1

∆X2
t−1

)
if Th < −0.17

( 0.0596
0.0725 )ECT−1 +

(−0.0016
−0.0031

)
+
(

0.0706 −0.3166
0.2173 −0.3995

) (∆X1
t−1

∆X2
t−1

)
if − 0.17 < Th < 0.25

( 0.5985
1.1570 )ECT−1 +

(−0.1979
−0.3316

)
+
(

0.5339 −0.4172
0.4494 −0.2978

) (∆X1
t−1

∆X2
t−1

)
if Th > 0.25

(A.1)

A.0.2 Threshold VECM for ITALY

(
∆X1

t

∆X2
t

)
=


(−0.0471
−0.0344

)
ECT−1 +

(−0.0057
−0.0125

)
+
(−0.0554 −0.0441
−0.0719 0.0486

) (∆X1
t−1

∆X2
t−1

)
if Th < 0.18(−1.4908

−1.9924

)
ECT−1 + ( 0.2928

0.3961 ) +
(−0.0410 0.0539
−0.0969 0.0389

) (∆X1
t−1

∆X2
t−1

)
if 0.18 < Th < 0.24(−0.2053

0.0833

)
ECT−1 + ( 0.0868

0.0198 ) +
(

0.0538 −0.3982
−0.1475 −0.0386

) (∆X1
t−1

∆X2
t−1

)
if Th > 0.24

(A.2)

A.0.3 Threshold VECM for Portugal

(
∆X1

t

∆X2
t

)
=


(−0.0853

0.0845

)
ECT−1 +

(−0.0209
0.0314

)
+
(−0.3566 0.4191
−0.5148 0.5130

) (∆X1
t−1

∆X2
t−1

)
if Th < −0.25

( 0.0053
0.0430 )ECT−1 +

(−0.0050
−0.0030

)
+
(−0.0245 −0.0316
−0.1784 −0.0531

) (∆X1
t−1

∆X2
t−1

)
if Th > −0.25

(A.3)

A.0.4 Threshold VECM for The Netherlands

(
∆X1

t

∆X2
t

)
=


(−0.3595
−0.1548

)
ECT−1 +

(−0.2040
−0.0860

)
+
(

0.0121 0.0104
−0.0433 −0.2187

) (∆X1
t−1

∆X2
t−1

)
if Th < −0.46(−0.1626

−0.0526

)
ECT−1 +

(−0.0159
−0.0148

)
+
(

0.0059 −0.1200
−0.1522 0.0118

) (∆X1
t−1

∆X2
t−1

)
if − 0.46 < Th < 0.043

( 0.0060
0.0123 )ECT−1 +

(−0.0126
−0.0009

)
+
(

0.1760 −0.0903
0.0601 0.0332

) (∆X1
t−1

∆X2
t−1

)
if Th > 0.04

(A.4)
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A.0.5 Threshold VECM for France

(
∆X1

t

∆X2
t

)
=


(−0.2124
−0.1475

)
ECT−1 +

(−0.0510
−0.0475

)
+
(−0.1246 −0.0815

0.0595 −0.2602

) (∆X1
t−1

∆X2
t−1

)
if Th < −0.11(−0.0956

0.0127

)
ECT−1 + ( 0.0017

0.0050 ) +
(

0.2025 −0.0806
0.2570 0.0190

) (∆X1
t−1

∆X2
t−1

)
if − 0.11 < Th < 0.14

( 0.0172
0.1335 )ECT−1 +

(−0.0146
−0.0433

)
+
(−0.1400 −0.1576
−0.1500 −0.0285

) (∆X1
t−1

∆X2
t−1

)
if Th > 0.14

(A.5)

A.0.6 Threshold VECM for Germany

(
∆X1

t

∆X2
t

)
=


(−0.0291

0.0258

)
ECT−1 +

(−0.0087
0.0164

)
+
(−0.2602 0.1104
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∆X2
t−1

)
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(−0.0142
−0.0101
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−0.2755 0.1570
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t−1

∆X2
t−1

)
if − 0.32 < Th < 0.355

( 0.0834
0.1029 )ECT−1 +

(−0.0691
−0.0729

)
+
(

0.0627 −0.1510
0.3169 −0.1959

) (∆X1
t−1

∆X2
t−1

)
if Th > 0.35

(A.6)
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Figure A.1: Threshold cointegration test for Spain
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This figure shows that we reject the null of “no threshold structural change” at 5% level.
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Figure A.2: Threshold cointegration model for Spain

In green, yellow and red, a low, medium and high sovereign bank feedback loop is respectively represented.
In black and grey, the bank and sovereign CDS rates are respectively represented
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Figure A.3: Threshold cointegration test for Italy
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This figure shows that we reject the null of “no threshold structural change” at 10% level.
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Figure A.4: Threshold cointegration model for Italy

In green, yellow and red, a low, medium and high sovereign bank feedback loop is respectively represented.
In black and grey, the bank and sovereign CDS rates are respectively represented
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Figure A.5: Threshold cointegration test for Portugal
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This figure shows that we reject the null of “no threshold structural change” at 5% level.
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Figure A.6: Threshold cointegration model for Portugal

In green and red, a low and high sovereign bank feedback loop is respectively represented. In black and
grey, the bank and sovereign CDS rates are respectively represented
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Figure A.7: Threshold cointegration test for The Netherlands
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This figure shows that we reject the null of “no threshold structural change” even at 1% level.
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Figure A.8: Threshold cointegration model for The Netherlands

In green, yellow and red, a low, medium and high sovereign bank feedback loop is respectively represented.
In black and grey, the bank and sovereign CDS rates are respectively represented
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Figure A.9: Threshold cointegration test for France
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This figure shows that we reject the null of “no threshold structural change” at 10% level.
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Figure A.10: Threshold cointegration model for France

In green, yellow and red, a low, medium and high sovereign bank feedback loop is respectively represented.
In black and grey, the bank and sovereign CDS rates are respectively represented
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Figure A.11: Threshold cointegration test for Germany
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This figure shows that we reject the null of “no threshold structural change” even at 1% level.
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Figure A.12: Threshold cointegration model for Germany

In green, yellow and red, a low, medium and high sovereign bank feedback loop is respectively represented.
In black and grey, the bank and sovereign CDS rates are respectively represented
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