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1 Introduction

As part of its statement published on 8 July 2021 on the conclusions of
the strategy review, the Governing Council of the ECB confirmed that its
primary monetary policy instrument is the set of key interest rates for the
euro area,1 but it clarified that, due to the effective lower bound on policy
rates, it “will also employ in particular forward guidance, asset purchases
and longer-term refinancing operations, as appropriate”. The instruments
other than interest rates, many of which have implications on the size and
the composition of the Eurosystem2 balance sheet, are no longer described
as non-standard, or unconventional, as was previously the case. The Eu-
rosystem balance sheet has become, and is likely to remain, an important
component of monetary policy.

This chapter reviews the evolution of the balance sheet from accounting
report to policy relevant object.

In this respect, the euro area experience is comparable to those of the
central banks of other advanced economies. In spite of the use of different
acronyms, the nature of the measures deployed after the global financial
crisis is similar across countries. Nevertheless, the multi-country nature and
the institutional/legal set-up of the euro area played a role in shaping the
specificities of the ECB’s experience.

First, financial markets in the euro area remain imperfectly integrated.
When money market tensions intensified after September 2008, they also
led to financial fragmentation, with fault lines often aligned with national
borders. The ECB played a role as market maker of last resort, stepping in
with expanded liquidity operations across banks located in different coun-
tries to prevent consequences on the real economy. These operations also
had important repercussions on the size of the Eurosystem balance sheet.

Second, the European Monetary Union lacks a central fiscal capacity, i.e.
a common treasury issuing fully safe nominal bonds. The lack of an area-
wide, safe asset made it impossible to implement a pure form of QE, i.e.
large-scale purchases of sovereign bonds issued by a common Treasury and,
as such, default-risk free. From this perspective, the difference between

1The key interest rates for the euro area are: The interest rate on the main refinancing
operations (MRO), which provide the bulk of liquidity to the banking system. The rate on
the deposit facility, which banks may use to make overnight deposits with the Eurosystem.
The rate on the marginal lending facility, which offers overnight credit to banks from the
Eurosystem.

2The Eurosystem is the authority responsible for monetary policy in the euro area. It
consists of the European Central Bank (ECB) and the National Central Banks (NCBs) of
the 19 member states that have adopted the euro.

2



purchases of government bonds and of privately-issued liabilities becomes
blurred. From its inception, the ECB has to take on some amount of risk
and to adopt appropriate risk-management measures in order to operate.
For large-scale asset purchases, this implied issuer and issue limits which
were not present in other jurisdictions.

Finally, the lack of a central fiscal capacity made the European sovereign
debt crisis possible between 2010 and 2012.3 The consequences of this new
financial disruption shortly after the global financial crisis were to exacerbate
the weakness of the euro area economy and led to the launch of a large-
scale asset purchase programme in January 2015. The timing of QE in
the euro area is therefore different from other countries. This difference is
interesting from the perspective of economic research. On the one hand, it
allows researchers to study the impact of liquidity operations to banks in
conditions of money market distress and in the absence of concurrent QE-
type measures. On the other hand, it provides evidence on the impact of QE
when liquidity conditions and trust in financial market are at normal levels,
a situation in which financial assets should be more closely substitutable
with each other and could be expected to produce smaller effects.

The evidence I review in the chapter suggest that balance sheet mea-
sures did produce significant and persistent effects on euro area financial
markets. The effects were present for both liquidity measures and for QE-
type measures, even if they probably operated through different transmission
channels. More specifically, balance-sheet expansions had an impact both
on long-term interest rates and on the exhange rate. Economic inuition sug-
gests that these changes should also result in expansionary effects on the
macroeconomy.

Direct and conclusive evidence of effects on GDP and inflation is more
diffi cult to establish. Many model-based contributions do construct counter-
factuals pointing at sizable macroeconomic costs, had the balance sheet not
been deployed as an instrument of monetary policy. However, the quantita-
tive credibility of these counterfactuals hinges on one’s faith in the models
used to construct them. Moreover, the estimated effects of large scale asset
purchases on the economy and especially on inflation are not overwhelming.

The rest of the chapter is organised as follows. Section 2 briefly reviews
various classifications of different balance sheet policies that can be applied
to the euro area experience. All these policies can be understood as credit

3The crisis only ended with the announcement of the Outright Monetary Transactions
(OMT) programme in September 2012. As shown in figure 1, the OMT programme has
had no impact on the Eurosystem balance sheet, since no bond purchases have been
conducted. The impact of the programme will therefore not be discussed in this chapter.
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easing measures, i.e. measures that alter the composition, as well as the
size, of the central bank balance sheet. The section also reviews one promi-
nent mechanism which has been proposed in the literature to explain the
effectiveness of balance sheet policies. This is a useful reference point for the
empirical assessment of the euro area experience with such policies. Section
3 provides a chronological overview of the evolution of the Eurosystem’s bal-
ance sheet since the start of the European Monetary Union. The overview is
divided into three subperiods: the pre-crisis years, in which the Eurosystem
balance sheet was largely a side-show for monetary policy; the years until
2014, where the balance sheet grew mostly as a result of liquidity-providing
operations with banks; and the following period, in which the ECB deployed
large-scale asset purchases. The available studies measuring the empirical
effectiveness of balance sheet policies in the euro area are reviewed in sec-
tion 4. More specifically, the section provides some updated evidence of the
impact of these measures on financial asset prices and then reviews the evi-
dence on their effects on bank lending, and on GDP and inflation. Section
5 offers a few concluding remarks on the broad lessons emerging from the
literature and on the questions that remain open.

2 The balance sheet as an instrument of monetary
policy

The changes in central banks’balance sheets over the past decade are the
result of many different types of unconventional monetary policy measures,
each one characterised by an ad hoc name and acronym and aiming at a
specific intermediate objective. Before delving into the specific features of
the Eurostem balance sheet, it is useful to review the channels through which
central-bank balance sheet policies are expected to operate, and the broad
categories in which they have been classified.

A commonly held view is that balance-sheet policies can only produce
effects indirectly, i.e. by signalling that the future path of policy interest
rates will be lower than previously intended.4 However, the recent literature
has provided a formal characterisation of additional mechanisms that appear

4 Indeed, the monetary theory has established a famous irrelevance result for a “pure”
form of quantitative easing — see Eggertsson and Woodford (2003) and Wallace (1981).
The simple intuition is that an increase in central bank reserves to finance an increase
in central-bank holdings of government securities is equivalent to a swap of two highly
substitutable liabilities of the public sector. There are no obvious mechanisms through
which the swap should produce effects on the price of the security.
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to be better suited to describe the euro area experience.
A survey of these mechanisms is beyond the scope of this chapter, but one

way to understand the impact of balance-sheet policies is through their effect
on investors’preference for risk, i.e. their stochastic discount factor. The
literature showing effectiveness of QE has identified a few conditions under
which altering the composition of the balance sheet does modify investors’
stochastic discount factor.

The general premise is that financial markets are segmented. Different
forms of segmentation can be taken into account. One of them underlines
that marginal investors are often leveraged-constrained institutions, such as
banks. The leverage constraint will then affect investors’preferences for risk:
risk premia will increase if capital is scarce and leverage-constraints bind.
Central bank policies will produce effects, if they can reduce the stock of
risky assets held by banks, i.e. assets that tighten their leverage constraint.

A model of intermediary asset pricing5 that has been explicitly put for-
ward in the context of QE is one in which banks face funding constraints
that arise endogenously as a consequence of their degree of capitalization
(Gertler and Karadi, 2011, Gertler and Kiyotaki, 2010). Due to the con-
straint, banks’stochastic discount factor is different from the households’.
More specifically, denoting the latter by Λt,t+1, banks’discount factor can
be written as

ΛBt,t+1 = Λt,t+1
(
1− θ + θλφt+1

)
(1)

where φt denotes bank leverage (assets over net worth), θ is the probabil-
ity for the bank to to remain in business, and λ is a parameter indexing
the financial friction.6 Equation (1) implies that the tighter the leverage

5The definition of “intermediary asset pricing”is borrowed from He and Krishnamurthy
(2013).

6More presicely, λ is the fraction of bank wealth that a banker can abscomb and which
gives rise to an incentive constraint.
A variant of equation (1) is derived in Bocola (2016). Equation (1) is based on Correia

et al. (2021), which shows that the value of the bank can be written as a function of net
worth, Zt, and the bank’s assets, Sbt . At the beginning of period t, it can be written as

V
(
Sbt , Zt

)
= (1− θ)EtΛt,t+1Zt+1 + θEtΛt,t+1V

(
Sbt+1, Zt+1

)
Correia et al. also shows that in equilibrium V

(
Sbt , Zt

)
= υtS

b
t + ηtZt for time-varying

coeffi cients υt and ηt. Using this result, and assuming that the incentive constraint is
always binding, the value of the bank can be equivalently written as

V
(
Sbt , Zt

)
= EtΛt,t+1

(
1− θ + λθ

ηt+1
λ− υt+1

)
Zt+1

Hence, the bank discounts future profits using the discount rate
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constraint, the higher will be the marginal value of wealth for a bank. This
direct dependence of banks’stochastic discount factor on their (future) lever-
age implies that policies that affect leverage will also affect their valuation
of asset prices. This will be the case for all assets priced by banks, not only
those directly purchased by the central bank.

An example of such policy are asset purchases of risky credit claims
to non-financial firms against short-term and safe central bank reserves.
The ECB’s Corporate Sector Purchase Programme described below can be
seen as an application of this example in which the central bank can be
seen as entering in a direct intermediation activity. The policy intervention
can be beneficial because the central bank is not subject to an incentive
constraint and can therefore contribute to an expansion of the credit supply.
This activity is likely to be too costly for the central bank under normal
conditions, but it can be effi cient in a situation of financial market distress.
A second example are purchases of longer-term government debt, which
can produce effects through a similar mechanism, since sovereign debt is
subject to interest rate risk and, to some extent, counterparty risk. Even
small changes in this risk can have significant implications on the future
degree of tightness of leverage constraints (see Bocola, 2016). Banks will
become more cautious and demand higher compensation for holding all risky
assets, including new loans. They will therefore operate a form of portfolio
rebalancing, one of the channels often cited by central banks to explain the
impact of QE.

Clearly, the potency of the channel induced by leverage constraints de-
pends on how effective central-bank policies are at easing those constraints.
The easing can be expected to be more pronounced, the tighter the con-
straint are in the first place. This suggests that central bank policies will
be more effective in conditions of high financial-market stress. The easing
will also be more pronounced, the riskier the assets removed from banks’
balance sheets. Clearly, increased exposure to risks implies that the central
banks needs to adopt risk-management measures.

The mechanism sketched above reflects the notion of credit easing. Bernanke
and Reinhart (2004) emphasises that a crucial aspect of such policy is to al-
ter the composition of the central bank’s balance sheet —rather than merely
changing its size. In the context of credit policies, Reis (2009) and Gertler
and Kiyotaki (2010) introduce an additional distinction between targeted
asset purchases, or direct lending to the economy, and lending to intermedi-

Λt,t+1
(

1− θ + λθ
ηt+1

λ−υt+1

)
. This can be rewritten as in equation (1) because it

can be shown that bank leverage φt = ηt/ (λ− υt).
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aries in response to financial disruptions.
Much of the model-based evidence reviewed in this chapter can be un-

derstood in the context of the credit-policy interpretation of central bank
balance-sheet policies.

A different classification that has been used by the ECB to characterise
its own experience has to do with the purpose of credit policies. On the one
hand, one can define unconventional measures targeted to undo impairments
arising in particular market segments (as it was the case after the global fi-
nancial crisis). As such, these measures aim at preventing an unwarranted
tightening of monetary and financial conditions, rather than providing inde-
pendent monetary accommodation. On the other hand, there are measures
that explicitly aim to ease the monetary policy stance, especially when fur-
ther easing through the key policy interest rates is prevented by the effective
lower bound.

A related distinction also used with reference to the euro area is between
active and passive uses of the central-bank balance sheet —see for example
ECB (2015). Unconventional measures can be described as active, if an
increase in the size and composition of the balance sheet is their intended
(intermediate) objective. They are described as passive if their impact on
the balance sheet is essentially a by-product, i.e. if they do not have a
specific target in term of balance sheet size.

A final notion emphasised by the ECB, especially in its early years and
at the beginning of the financial crisis, is the separation principle. This
principle refers to the division between monetary policy and liquidity man-
agement. It underlines that the supply of central bank reserves can be seen
as an independent dimension of central bank policy. The separation prin-
ciple is consistent with basic principles of monetary theory if central bank
reserves are remunerated, which is the case in the euro area (see Woodford,
2003, and Cúrdia and Woodford, 2011). The separation principle became
less useful as a guide for policy actions when interbank market disruptions
impaired the smooth allocation of liquidity amongst financial institutions.

3 The Eurosystem balance sheets

This section reviews the historical evolution of the Eurosystem balance sheet
since the start of the Economic and Monetary Union.7

7See Smets and Hartmann (2018) and Rostagno et al. (2019) for broader accounts of
the ECB experience in its first twenty years.
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As in the case of other central banks, the balance sheet remained un-
interesting from the macroeconomic perspective until the outburst of the
global financial crisis. After the crisis, however, its size and composition
became noticeable as signals of the monetary policy stance. The evolution
of the assets and liabilities of the Eurosystem balance sheet are displayed in
Figure 1.

3.1 The balance sheet before the financial crisis

Until 2006 the balance sheet remained roughly stable around levels close to
12% of euro area GDP.

On the assets side, the size and composition of the balance sheet were
the result of two main factors: lending operations with the banking system
and investment portfolios.

Lending operations with the banking system are mainly due to their
obligation to satisfy the reserve requirement, which creates a structural liq-
uidity need for the sector. To satisfy such need in the early 2000s, the ECB
used mainly one types of market operations: the main refinancing opera-
tions (MRO), which provide liquidity by means of repo transactions with
a maturity of one week in exchange for eligible collateral.8 The interest
rate on such liquidity provision, or MRO rate, was the key signal of the
ECB’s monetary policy stance. Additional standing facilities could be used
by banks to respond to idiosyncratic liquidity shocks: the deposit facility,
which banks may use to make overnight deposits with the Eurosystem; and
the marginal lending facility, which offers overnight credit to banks from the
Eurosystem (at a penalty rate). Under normal circumstances, however, idio-
syncratic liquidity shocks can be dealt with either by borrowing and lending
on the interbank market, or through the averaging mechanism for required
reserves. Recourse to either liquidity facility was therefore very limited until
2006. ECB lending to banks hovered around 4% of euro area GDP.

Investment portfolios include gold, foreign assets and other assets (in-
cluding for example land, buildings, equipment, etc.). Except for foreign re-
serves, which are available for possible foreign exchange interventions, these
assets are not used for the implementation of monetary policy.

Liabilities On the liability side, items can be grouped in two broad cat-
egories: liabilities to credit institutions and so-called autonomous factors.
Until 2006, liabilities to credit institutions were mainly composed of reserve

8The MRO maturity was initially of two weeks. It was shortened to one week in March
2004.
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deposits to cover the minimum reserve requirement — see Figure 3. They
stayed close to 2% of euro area GDP over this whole perid. Autonomous
factors comprise the stock of banknotes in circulation and liabilities such
as government deposits and residual items over which the Eurosystem has
little or no control.

3.2 The balance sheet between 2007 and 2014

After many years of stability, the balance sheet of the Eurosystem ex-
panded dramatically following the global financial crisis. In an unprece-
dented growth spurt, it almost doubled in size reaching almost 22% of euro
area GDP in 2008. Following two years of stabilization around these higher
levels, the balance sheet expanded again up to 30% of GDP in 2012, before
experiencing a moderate contraction to 22% of GDP in 2014.

In the initial stages of the crisis, monetary policy measures implemented
with the advent of the financial crisis largely consisted in the provision of liq-
uidity to prevent spillovers of the financial market stress to the real economy.
These measures can be understood in the spirit of the traditional lender-of-
last-resort function of central banks, i.e. aimed to prevent money market
disruptions from spreading further and creating the conditions for a gener-
alised banking panic —see for example Garcia-de-Andoain et al. (2016). By
facilitating the reallocation of liquidity between banks at a time of inter-
bank market freeze, they also represented a form of credit easing aiming to
insulate the real economy and inflation from the money market tensions —
see Gertler and Kiyotaki (2010).

In a following stage of the crisis, financial market strains extended be-
yond the interbank segments. New ECB interventions were therefore de-
signed to undo impairments in the specific financial market segment in
which they occured. The new measures could no longer be implemented
through refinancing operations, but involved outright purchases of private
assets. They were designed to complement key interest rates by fostering
their transmission to the real economy, rather than providing an independent
monetary policy stimulus —see De Fiore and Tristani (2019) for a stylised
characterisation.

Longer-term refinancing operations (LTROs) In the initial phases
of the crisis that started in August 2007, the new measures mainly included
a higher share of liquidity provision via three-month and later six-month
operations to reduce funding uncertainty for banks. Beyond resulting in a
lenghtening of the average maturity of outstanding liquidity, this led to an
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increase in the stock of liquidity from EUR 451 billion in 2006 to almost 637
EUR billion in 2007 (or 7% of euro area GDP).9 With the intensification
of the crisis following the default of Lehman Brothers in September 2008,
the ECB started satisfying in full banks’demand for central bank liquidity
against adequate collateral.10 This implied an increased intermediation role
of the Eurosystem within the banking sector and a gradual increase in the
size of the Eurosystem balance sheet to EUR 860 billion (or 9% of euro
area GDP) in 2008. This increase can be defined as passive, following the
classification defined in section 2.

Over time, funding uncertainty for banks let to a progressive lenghtnen-
ing of the maturity of LTROs. Already in June 2009 the ECB had started
implementing 1-year operations. With the intensification of the sovereign
debt crisis, three-year operations were introduced at the end of 2011. The
sovereign debt crisis had led to renewed impairments in the usual bank fund-
ing sources, which intensified risks of a process of bank deleveraging. The
three-year LTROs aimed to bring this process to a halt and thus support the
provision of credit to the real economy. They led to a renewed increase in the
maturity and amount of the outstanding liquidity up to EUR 1,126 billion
in 2012 (over 11% of euro area GDP).

Covered Bond Purchase Programmes (CBPPs) and Securities Mar-
kets Programme (SMP) At the same time, the ECB had started making
a more active use of its balance sheet through outright purchases of assets
in financial market segments where borrowers were being subject to an “un-
warranted” increase in funding costs. In June 2009 the ECB launched a
first programme of purchases of euro-denominated covered bonds, i.e. bank
bonds characterised by extremely low counterparty risk (CBPP1). A sec-
ond covered bond purchase programme started in November 2011 (CBPP2).
In May 2010 the Securities Markets Programme was launched to purchase
government bonds in jurisdictions affected by the sovereign bond crisis.

Overall, these three programmes had a limited impact on the ECB bal-
ance sheet. Against a total size of EUR 2,963 billion, the combined stock of

9Refinancing via one-month and three-month operations also occurred before the fi-
nancial crisis, but in lower amounts. For example, three-month operations amounted to
about 20% of overall liquidity provided by the ECB over the course of 2004. At the end
of 2007 this share had risen to about 50% of overall liquidity.
10 In terms of the operational framework, the ECB started conducting its refinancing

operations as fixed rate full allotment tenders. It had previously relied mostly on variable
rate tenders, in which the quantity of liquidity was equal to the total expected needs of
the banking system to satisfy their reserve requirements and the autonomous factors.
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securities held under CBPP1, CBPP2 and SMP peaked at EUR 277 billion
in 2012 —figure 2 —or less than 3% of euro area GDP. Covered bonds pur-
chases were resumed as of October 2014 under a third programme (CBPP3)
and with an evolved aim of lowering funding costs for banks —see section 3.3
below. Outstanding amounts on the Eurosystem balance sheet under the
CBPP3 peaked at EUR 288 billion in 2020. The SMP was terminated further
to the Governing Council decision to initiate outright monetary transactions
on 6 September 2012, but the securities purchased under this programme
have been held to maturity.

Liabilities The increase in Eurosystem’s lending to credit institution went
along with a rise in the level of excess central bank liquidity in the system.
This liquidity was increasingly parked at the ECB deposit facility. Between
2007 and 2012 liabilities to credit insitutions increased almost threefold to
a peak of over 9% of euro area GDP, but they fell again when part of the
LTROs were repaid.

3.3 The balance sheet since 2014

The Eurosytem balance sheet started expanding again after 2014, up to a
level equal to 40% of euro area GDP in 2018. It became marginally smaller
in 2019 only to shoot up to a new unprecedented level equal to 61% of euro
area GDP in 2020.

These developments were due to the continuing weakness in euro area
growth. While reducing the key policy rate to the effective lower bound, the
ECB introduced a new form of liquidity provision called Targeted Longer-
Term Refinancing Operations (TLTROs) to provide additional monetary
policy accommodation.

In addition, the ECB announced a new package of outright purchase
programmes of both private and public securities. The new measures were
aimed at providing further monetary accommodation. They also mark the
shift from a passive to an active role of the balance sheet. They were accom-
panied by an explicit communication in terms of quantity of purchases, with
a view that significant purchase volumes were necessary to produce material
macroeconomic effect.

Outright purchases played a crucial role in driving the size of the balance
sheet also in reponse to the COVID-19 pandemic of 2020. Alongside asset
purchases, a new range of targeted longer-term refinancing operations also
contributed to stimulate bank lending and support the real economy.
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ABS purchase programme (ABSPP) and Corporate sector pur-
chase programme (CSPP) The first credit easing measures aimed at
stimulating the lacklustre recovery were purchases of asset backed securities
(ABS) and, as already discussed, covered bonds. The ABS purchase pro-
gramme, or ABSPP, was directly aimed at stimulating new credit to the
economy, as well as to help banks to diversify their funding sources and to
stimulate the issuance of new securities. While amounts purchased under
the ABSPP have been on an increasing trend ever since 2014, the overall
contribution of this programme to the Eurosystem balance sheet remains
negligible.

Starting in June 2016, the ECB’s asset purchase programme was ex-
tended to include purchases of corporate sector bonds under the corporate
sector purchase programme (CSPP). The programme targets bond issued by
non-financial corporations, including small and medium-sized corporations.
By 2018 the CSPP portfolio accounted for about EUR 260 billion of the
Eurosystem balance sheet —figure 2.

Public sector purchase programme (PSPP) The largest quantitative
easing programme implemented by the ECB was the public sector purchase
programme, or PSPP, launched in January 2015. The programme targets
investment-grade bonds issued by euro area governments and agencies or
international and supranational institutions. For risk management reasons,
PSPP purchases include issuer and issue limits. Issuer limits are guided by
the share of each country in the ECB capital key on a stock basis. Moreover,
all NCBs puchases of public sector bonds issued by their home country are
not subject to loss sharing. Issue limits have the aim of avoiding situations
whereby the Eurosystem would have a blocking minority for the purposes
of collective action clauses.

The porftolio of government bonds purchased under the PSPP quickly
rose from EUR 491 billion in 2015 to EUR 2,102 billion in 2018. After
stabilising in 2019, the PSPP portfolio increased again to EUR 2,342 billion
in 2020, or 32% of euro area GDP.

The pandemic emergency purchase programme (PEPP) Since March
2020 it became increasingly clear that the COVID-19 pandemic would have
produce severe consequences on the world economic. The increased level of
uncertainty triggered sharp stock market losses and a flight-to-safety process
which threatened to produce renewed sovereign bond market tensions across
euro area jurisdictions. The pandemic emergency purchase programme, or
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PEPP, was designed to counter these adverse dynamics. In 2020 purchases
under the PEPP accounted for EUR 754 billion on the Eurosystem balance
sheet.

Targeted longer-term refinancing operations (TLTROs) and pan-
demic emergency longer-term refinancing operations (PELTROs).
A second response to the pandemic was a form of liquidity support under a
range of different programmes. The lion share was played by targeted longer-
term refinancing operations, or TLTROs, that offered banks an amount of
three-year funding linked to their loans to non-financial corporations and
households. Two TLTROs had already been activated before the COVID
crisis, in 2014 and in 2016. A third TLTRO programme launched in 2019 was
recalibrated in April 2020 to include particularly favourable interest rates
during the period from June 2020 to June 2021.11 In June 2020 this resulted
in the largest amount allotted in any single lending operation operation,
equal to EUR 1,308 billion. Consequently, lending to credit institutions,
that had oscillated between roughly EUR 550 billion and EUR 750 billion
after 2014, jumped up again in 2020 to reach the level of EUR 1,793 billion,
equivalent to almost 16% of euro area GDP.

Additional liquidity support was provided through a series of non-targeted
pandemic emergency longer-term refinancing operations (PELTROs). While
also helping to ensure suffi cient liquidity in response to the pandemic, PEL-
TROs played a less conspicuous influence on the Eurosystem’s balance sheet.

Liabilities Quantitative easing caused a new, unprecedented rise in the
level of excess central bank liquidity in the banking system. Compared to
a level of EUR 367 billion at the end of 2014, liabilities to credit insitutions
increased to EUR 768 billion in 2015, EUR 1,313 billion in 2016 and EUR
1,882 billion in 2017. After remaining stable around this level, liquidity
doubled again in 2020 to reach an unprecedented level equal to almost 31%
of euro area GDP.

4 Evidence on the effects of the various programmes

As in the case of other major central banks, there has been a burgeoning
literature trying to assess the effectiveness of the various unconventional

11The interest can be as low as 50 basis points below the average interest rate on the
deposit facility over the period from June 2020 to June 2022, and as low as the average
interest rate on the deposit facility during the rest of the life of the respective TLTRO.
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programmes implemented by the ECB. To start with, the focus has been
mostly on the impact of the various measures on asset prices and yields,
which could be analysed soon after the announcement of the ECB asset
purchase programme based on high frequency data. In a second phase,
researchers started studying also the impact of unconventional policies on
bank lending, the real economy and inflation.

Not surprisingly, measuring the impact of unconventional measures on
the real economy is an exercise fraught with diffi culties. The traditional
approach of looking at the impact of structural policy shocks is essentially
infeasible, because only a handful of shocks of this type can be confidently
identified in little over ten years. Partly due to this reason, many papers
adopt a structural or semi-structural approach. Perhaps due to these diffi -
culties the vast majority of these papers has been written by central bank
researchers. Central banks certainly had a keen interest in understanding
the impact of the measures that they had implemented. Especially for analy-
ses of credit conditions, central bank researchers also had the availability of
confidential information.12

In this section I first provide new, reduced-form evidence on the impact
of unconventional measures on yields and asset prices. In doing so I exploit
the availability of a longer data sample and I rely on recent advances for the
identification of unconventional policy shocks. I then review the rest of the
literature on the macro effects.

4.1 Effectiveness on asset prices

Many studies on the impact of unconventional policies on asset prices analyse
the change in such prices over a short time-interval around the time when
the policies are announced. The idea of this event study approach is that,
within this time interval, asset prices are not systematically affected by any
other news and that monetary policy does not respond to asset price changes.
As a result, the change in asset prices can be interpreted as caused by the
monetary policy announcement.

However, the observation of a given change when the policies are an-
nounced may be short-lived and, as a result, play a limited or no effect
on the real economy. Hence a key question for unconventional monetary
policies —and especially for large-scale asset purchases implemented when
conventional policy rates were at their effective lower bound — is whether

12Fabo et al. (2021) compares the finding of many different programmes carried out in
various countries and at different points in time. It argues that central bank papers find
QE to be more effective than (the few available) academic papers do.
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their effects on asset prices are persistent. Wright (2012) is the first pa-
per to look at this question using a structural VAR estimated on daily U.S.
data. Swanson (2021) revisits this question adopting an approach that builds
on Gürkaynak, Sack and Swanson (2005). In the euro area, Andrade et al.
(2016) provide early empirical evidence on this matter, building on the event
study approach in Gertler and Karadi (2015). Altavilla et al. (2019) analyse
this question again based on the approach in Swanson (2021). Both Andrade
et al. (2016) and Altavilla et al. (2019) tend to find more persistent effects
of QE in the euro area compared to the results for U.S. data.13

In this section I revisit the euro area evidence also using a structural VAR
with high-frequency identification. Compared to Andrade et al. (2016) and
Altavilla et al. (2019), the main difference is that I analyse separately the ef-
fects of the extended liquidity operations (henceforth abbreviated to LTRO)
implemented with banks between 2008 and 2011, and of the large-scale asset
purchases (henceforth abbreviated to QE) conducted as of mid-2014. The
high-frequency changes in asset prices around the ECB press conference are
taken from the dataset constructed by Altavilla et al. (2019).14

I estimate the VAR over two separate samples to analyse the impact of
LTRO and QE shocks, respectively. For LTROs the VAR is estimated on
daily data from 19 July 2005 to 30 December 2011. For QE the VAR is
estimated from 19 July 2005 to 30 December 2019. The VAR includes 9
variables: OIS yields at 2-year and 10-year horizons as proxies of fully safe
rates; the euro dollar exchange rate; the stock market index; the index of
financial stocks; the 10-year break-even inflation rate, as proxy of long-term
inflation expectations; the spread between the average yield on 10-year euro
area government bonds and the yield on the 10-year Bund, as proxy for
sovereign risk premia; the spread between the 10-year Bund yield and the
10-year OIS rate, as proxy for the safety premium; the 1-month euribor.

13See also Rogers et al. (2014), which analyses the effects on bond yields, stock prices
and exchange rates of the measures implemented until early 2014 by the ECB (as well as
by the Federal Reserve, the Bank of England and the Bank of Japan).
14The problem of identifying these unconventional policy shocks is compounded by the

occasional occurrence of cuts in monetary policy interest rates. To address this problem, I
rely on the approach adopted by Andrade et al. (2016) and Altavilla et al. (2019), which
exploits a particular feature of the ECB communication of policy decisions. On the days
of monetary policy meetings of the Governing Council, a press release is first issued at
13:45 and a press conference with the President is then held between 14:30 and 15:30.
Until March 2016, the press release continued including information exclusively on key
interest rates, but no information on unconventional measures. By relying on changes in
high-frequency financial market data over a short interval around the press conference it
is possible to abstract from any surprise in monetary policy rates, which should have been
incorporated in asset prices already after the press release.
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The VAR is estimated with one lag.
I then use the high-frequency changes in financial market prices using

an external identification approach —see Gertler and Karadi (2015). This
approach has the advantage of precision. However, it can fail to capture
some of the effects of a given policy measure, if that measure is anticipated
by financial markets. This was at least partly the case for some of the
ECB announcements on QE. Based on an analysis of Bloomberg news, De
Santis (2020) suggests that the Jackson Hole speech by Mario Draghi on
22 August 2014 raised the expectations of a forthcoming QE programme in
the euro area. The news coverage increased sharply in September 2014, i.e.
long before the ECB announcement in January 2015. This is an important
caveat for my analysis.

I apply two variants of the approach based on external instruments.
In the first variant, I compute principal components from high-frequency
changes in many asset prices and follow Swanson (2021) in rotating the sta-
tistically significant factors to attach to them an economic interpretation. I
estimate three significant factors in both samples. I then orthogonalise them
and identify one of them as either LTRO factor or QE factor by minimis-
ing its variance in the pre-September 2008 and pre-January 2014 periods,
respectively. I then use this factor as an external instrument in the VAR.

In the second variant of the approach, I separately select dates of LTRO
and QE announcements and use the changes in a selected asset price as
instrument for LTRO and QE shocks. More specifically, following Andrade
et al. (2016) the instrument I use is the 5-year German government bond
yield. I have just seven announcement dates for LTROs and 12 announce-
ment dates for QE —see Table 1. The instrument regression for LTRO is
estimated over an interval starting with the financial crisis and ending at the
end of 2011, i.e. from 4 September 2008 to 8 December 2011. For QE the
instrument regression stretches between 9 January 2014 and 12 December
2019.

F-statistics of the first stage regressions of the instruments on the residual
of the 10-year OIS rate are suffi ciently high that instruments are valid.

Figure 4 presents the results for LTRO shocks. By and large, the two
variants of the approach deliver very similar impulse response functions.
The impact effect of the shock is normalised to produce a reduction by 1%
in the 10-year OIS rate.

LTRO shocks look like forward guidance shocks. The shock causes an
impact reduction in medium- and long-term OIS rates and a euro deprecia-
tion against the dollar. While the short-term EURIBOR rate does not move
on impact, it also slowly falls after the shock for almost one year. To some

16



extent this is not surprising, since the early 1-year LTROs were conducted
at a fixed interest rate corresponding to the rate on short-term MROs, and
they could therefore be interpreted as an implicit promise to maintain stan-
dard (MRO) policy rates constant for one year. However, 3-year LTROs
were implemented at variable interest rate and incorporated no interest rate
promise.

At the same time, the stock market indices and the 10-year break-even
inflation rate fall after the LTRO shock, while the spread between the av-
erage euro area sovereign bond yield and the Bund yield tends to increase.
These responses suggest that the LTRO shock may also have been inter-
preted as a central bank signal of bad news about the economy, rather than
purely an expansionary monetary policy shock.15

Figure 5 presents the results for a QE shock. In this case, the two
external-instrument variants deliver somewhat different results. The 5-year
Bund instrument tends to produce wider confidence bands. Focusing again
on the QE factor, one can observe an impact reduction in medium- and long-
term OIS rates and a euro depreciation against the dollar. However, these
movements are not the result of expected future reductions in short term
interest rates. The response of the short-term interest rate is in fact always
insignificantly different from zero. This suggests that changes in long-term
OIS rates are due to a pure risk premium effect.

Results on long-term OIS rates are quite persistent.16 The half-life of the
response of the 10-year rate is almost two years and it is significant for almost
one year (four months in the second external-instrument variant). The shock
also increases equity prices, though less so for the case of financial stocks —
a signal that QE may have adverse effects on banks’profitability. Results
are also mixed for break-even rates and for the spread on government bonds
yields. The 10-year Bund yield appears to only slowly catch up wit the fall
in the OIS rate, but to fall more markedly after approximately two months.
This is suggestive of a scarcity premium on Bunds.

Overall, these results highlight non-negligible and persistent effects of
both LTRO and QE policies on financial market prices. The effects may
however have been produced via different channels. While forward guidance
may have been an important transmission mechanism for liquidity policies,
large scale asset purchases are likely to have played a stronger effect on risk

15For central bank information shocks, see for example Jarociński and Karadi (2020).
16 In terms of size of the effects, Altavilla et al. (2021) find that the impact effect of the

ECB announcement on January 2015 (of a QE-programme amounting to about 10 percent
of euro-area GDP) had an impact effect on 10-year sovereign bond yields of around 65
basis points. See also Urbschat and Watzka (2020) for another event study.
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premia. Lemke and Werner (2020) reaches similar conclusions based on an
affi ne term-structure model. The conclusion also appears to be consistent
with the observations of the euro area yield curve around January 2015,
the time when the PSPP was announced. The term structure of forward
interest rates was already flat at this point in time, signalling expectations
of essentially constant policy interest rates over the subsequent three-to-four
years —the plausible horizon for future interest rate commitments.

A second notable feature of the VAR results is that both LTRO and
QE produce persistent effects on the euro-dollar exchange rate. This result
is in line with the unconditional correlation that can be observed between,
on the one hand, the relative size of the balance sheets of the Eurosystem
and of the Federal Reserve, and on the other hand the euro-dollar exchange
rate. Dedola et al. (2021) investigates this correlation further in order to
establish a causal effect. The paper uses future changes in the relative size
of central banks’balance sheets, instrumented with unconventional policy
announcements, as proxy for LTRO/QE shocks. It finds that a typical shock
amounts to a 20% expasion of the Eurosystem balance sheet, relative to the
Federal Reserve’s, and leads to a persistent euro depreciation by about 7%
(the results are symmetric).

4.2 Effectiveness on real variables and inflation

I discuss in turn analyses of the lending policies to banks implemented in the
first years of the crisis. I then turn to studies of the impact of large-scale asset
purchases. I focus on studies of the euro area. For cross-country surveys of
the literature on the effects of balance-sheet policies see Dell’Ariccia et al.
(2018) and Rossi (2021).

4.2.1 Evidence on programmes of long-term liquidity provision

VARs The first VAR studies of the early ECB experience with liquidity-
providing operations are Lenza et al. (2010) and Giannone et al. (2012).

As in the case of financial market prices analysed above, the idea of
VAR analyses is to trace the impact of LTRO shocks. However, macroeco-
nomic data force researchers to work with a quarterly data frequency, which
makes identification much more challenging. In most cases, relatively strong
assumptions are imposed to identify exogenous Eurosystem balance-sheet
shocks. For example, Boeckx et al. (2017) uses a combination of zero and
sign restrictions on the EONIA-MRO spread and on a measures of financial
distress, while Darracq-Paries and De Santis (2015) uses information from
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the ECB’s Bank Lending Survey to identify the effects of the 3-year LTRO
as a credit supply shock —see also Gambacorta et al. (2014), Boeckx et al.
(2020). Burriel and Galesi (2017) uses this approach in a GVAR framework
and finds evidence of substantial heterogeneity in the effects across different
euro area countries.17

By and large, these studies find significant and non-negligible effects of
liquidity providing operations. For example Darracq-Paries and De Santis
(2015) estimate peak effects of around 0.3 percentage points for inflation
and of over [2.5] percentage points for GDP.

Transmission to lending conditions A different strand of the literature
relies on disaggregated loan, or bank-level, data to analyse the pass-through
of the provision of central-bank liquidity to lending.

Compared to VAR analyses, these papers focus on the particular trans-
mission channel of monetary policy that was the immediate target of the
ECB measures: the banking sector. The papers rely on cross-sectional dif-
ferences to identify the causal effects of monetary policy. More specifically,
they use micro-level datasets on banks and firms to control for: firm-specific
characteristics that may affect their demand for credit; the endogeneity of
banks’demand for LTRO liquidity to their own characteristics, including
their pre-existing ability to obtain market funding; the non-random nature
of the assignment of bank-firm lending relationships. These studies typi-
cally focus on the impact of 3-year LTROs on individual euro area countries
—see Garcia-Posada and Marchetti (2016) for Spain, Andrade et al. (2019)
for France, Carpinelli and Crosignani (2021) for Italy, and Crosignani et al.
(2020) and Alves et al (2021) for Portugal.

In all countries, the results show that the 3-year LTROs, and especially
the first operation implemented in December 2011, led to a moderate in-
crease in loan supply to firms. The effect on bank lending was stronger
for banks that were ex ante more financially constrained. Moreover, the
expansion in lending appears to be heterogeneous across firms of different
size. In France lending to large borrowers increased more, while in Spain
the increase went predominantly to small and medium enterprises.

A robust result is that in the countries affected by the sovereign debt
crisis, banks used part of the central bank liquidity to fund purchases of
domestic sovereign debt. This effect, which is indicative of bank risk-taking,
appears to have been stronger for weakly capitalized and publicly owned

17The sample period in Burriel and Galesi (2017) also includes 2015, the first year in
which the PSPP was activated.
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banks (Acharya and Steffen, 2015; Drechsler et al., 2016; Altavilla et al.,
2017; Ongena et al., 2019). The analyses cannot weigh the social cost of the
increased risk-taking against the social benefit of the increase in lending.

Structural models A final approach used to study the impact of balance-
sheet policies is represented by structural models. The advantage of this
approach is to allow the authors to carry out a rigorous counter-factual sim-
ulation of the impact of the systematic component of monetary policy. The
limitation is that it imposes a lot of structure on the data. It can only
provide information on the empirical plausibility of a given policy transmis-
sion mechanism embodied in the model. It goes without saying that the
plausibility of the results is conditional on accepting the premises of the
model.

Cahn et al. (2017) and Quint and Tristani (2018) use a variant of the
Smets and Wouters (2003) model extended to include a characterisation of
the interbank market based on Gertler and Kiyotaki (2010). In the mod-
els, impairments in the interbank market can lead to a credit crunch for
banks that have good investment opportunities but are unable to obtain
funding from other banks. Under these circumstances, liquidity injections
by the central bank can produce substantial benefits. For example, Quint
and Tristani (2018) finds that, in the abscence of the long-term liquidity-
providing operations by the ECB, interbank liquidity spreads would have
been at least 200 basis points higher, lending spreads would have reached
peaks of several percentage points, and the adverse impact on aggregate in-
vestment of the interbank market tensions would have been more than twice
as severe.

Bocola (2016) focuses on the extent to which LTROs were effective in
reducing the adverse impact of the sorvereign bonds crisis. In the model,
due to its impact on banks’balance sheets, the mere possibility of a future
sovereign default generates a precautionary motive for banks, which induces
them to deleverage and reduce lending to firms. In this context, the longer-
term refinancing operations implemented by the ECB in the first quarter of
2012 can be viewed as a subsidized long-term loan offered to banks, which
could in principle mitigate banks’ deleveraging. However Bocola (2016)
finds that the average effects of LTROs on credit to firms and on output
are small. The reason is that banks’precautionary motives are estimated to
be too strong at the beginning of 2012. LTROs are therefore insuffi cient to
convince banks to substantially increase their exposure to firms.
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4.2.2 Evidence on large-scale asset purchases

Direct evidence on the impact of asset purchases A few studies
investigate the impact of QE by examining the evolution investors’portfolios
using granular security-level information. These studies can shed light on
the channels of transmission of the balance-sheet measures.

For example Koijen et al. (2017) focuses on the three initial quarters
of the ECB’s large-scale asset purchases and documents that non-euro area
investors, followed by euro area banks, sold most of the bonds purchased
in this period. The paper also finds that insurance companies and pension
funds did not sell at all. Based on an estimated demand system for euro-area
government bonds, it suggests that government bond yields decreased by 65
basis points on average. Albertazzi et al (2020) studies the impact of the
programme across different euro area countries. It finds that in vulnerable
countries, sectors with larger QE-related valuation gains reallocated toward
riskier corporate debt. In less vulnerable countries, QE led to a higher
growth of bank credit to non-financial corporations. Focusing on Germany,
Paludkiewicz (2021) also finds that the programme led to an increase in the
quantity of new bank loans.

Structural models and multi-step approaches Papers based on DSGE
models rely on somewhat different mechanisms, and especially different
forms of market segmentation, to allow QE to produce real effects. Their
precise results also vary depending on whether QE-purchases are considered
in isolation (as in Andrade et al., 2016; Sahuc, 2016; Burlon et al., 2017;
Cova et al., 2019), or jointly with other programmes (such as TLTROs and
negative interest rates, as in Mouabbi and Sahuc, 2019). Finally, results are
affected by the underlying assumption on the duration of the period in which
monetary policy interest rates are kept at the effective lower bound. In spite
of these many differences, the peak effects of a programme of purchases equal
to 10% of euro area GDP are found to be of the order of magnitude of +1%
for GDP and of 0.5% for inflation (see also Dell’Ariccia et al., 2018).

Rather than using a fully-specificed structural model, some authors adopt
a two-step approach. In the first step, they analyse the impact of central
bank asset purchases on long-term yields. In the second-step, the yield-
impact is passed through a macro-model to gauge the impact on real activity
and inflation. Rostagno et al. (2021) rely on this approach using estimates
of the impact of QE on bond yields to construct conditional forecasts in a
large Bayesian VAR. Their results suggest that purchases amounting to 10%
of the 2014 euro area GDP led to an increase in GDP of 1.2% by end-2019.
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The effects on inflation are again found to be smaller. Hutchinson and Smets
(2017) report broadly comparable results from internal ECB estimates.

The multi-step approach has also been used to estimate the possible
distributional effects of balance-sheet policies. For example, one may worry
that only the rich benefited from the asset price gains produced by these
policies, since the rich are the predominant holders of stocks in the euro
area economy. There is still scant evidence on this point, partly due to
data limitations, but the few existing studies do not appear to validate
this concern. Casiraghi et al. (2018) study the impact of the measures
implemented by the ECB in 2011-2012, including the 3-year LTROs, on
Italian families. They highlight that households at the bottom of the income
scale enjoyed large benefits from those measures, thanks to the employment
gains produced by the economic stimulus. The impact of the programmes on
measures of wealth inequality appears to be negligible. Lenza and Slacalek
(2018) obtain comparable results with regards to the impact of QE on the
four largest euro area countries.

5 Conclusions

The monetary policy measures adopted by the European central bank after
the global financial crisis, which were initially regarded as unconventional,
have become new elements of the monetary policy toolkit. Ten years hence,
the Eurosystem balance sheet remains an important indicator of the stance
of monetary policy in the euro area.

Not surprisingly, this is not the result of an uncontroversially positive
assessment on the usefulness of the new measures. The assessment of policy
measures is hard, since no aspect of economic behavious can be assumed as
given. Nevertheless, the burgeoning empirical literature on the euro area
that I have reviewed in this chapter reaches at least two results that can be
considered as persuasive. First, balance-sheet measures have produced sig-
nificant and persistent effects on yields and on the exchange rate. Depending
on the exact balance-sheet programme, these effects can be understood in
theory as due to either expectations of lower future monetary policy rates
or to a reduction in risk premia. Second, balance sheet measures that acted
through the banking system succeeded in stimulating lending to the private
sector. This occurred either through a reduction in lending rates, or through
an increase in lending volumes. Taken together, these two pieces of evidence
are strongly suggestive of positive effects also on the macroeconomy and on
inflation.
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Nevertheless, estimates of the impact of balance-sheet policies on real
economic activity and especially on inflation show effects that are, perhaps,
small compared to the sheer size of the assets purchased by the ECB. One
may argue that the models employed for this assessment produce too benign
counterfactuals. For example Andrade et al. (2016) show evidence suggest-
ing that QE was instrumental in preventing a significant de-anchoring of
inflation expectations in the euro area. Convincingly accounting for an ef-
fect of this sort would plausibly strenghten the impact of QE. On the other
hand, it could be maintained that existing estimates produce roughly ap-
propriate results, since the positive impact of balance sheet measures on the
economy may have been lessened either by adverse side effects, or by the
presence of diminishing returns. Improving our understanding of the trans-
mission channels of balance-sheet policies remains a the key priority for this
literature.
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Table 1: ECB unconventional policy announcements

Date Announcements Type

04/09/2008 Supplementary 3m and 6m LTRO LTRO

08/10/2008 MRO full allottment LTRO

07/05/2009 1y LTRO LTRO

04/03/2010 Gradual phasing-out of non-standard operational measures LTRO

04/08/2011 Supplementary 6m LTRO LTRO

06/10/2011 12m and 13m LTRO LTRO

08/12/2011 3y LTRO LTRO

04/09/2014 ABSPP and CBPP3 QE

02/10/2014 ABSPP and CBPP3 details QE

06/11/2014 ECB keeps interest rates stable QE

04/12/2014 ECB keeps interest rates stable QE

22/01/2015 APP announcement QE

05/03/2015 APP Details QE

03/09/2015 Increase PSPP issue limit QE

10/03/2016 CSPP announcement QE

21/04/2016 CSPP details QE

02/06/2016 Further CSPP details QE

08/12/2016 Extension APP QE

26/10/2017 Extension APP QE
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Note: This figure plots the impulse responses (in days) of a monetary policy
surprise consisting of a 100 basis point easing of the 10-year OIS rate in the
euro area. The identification is described in Section 4. The specification is a
VAR(l) including: . Dashed lines indicate ninety per cent bootstrap confidence
intervals. All yield changes are in annualised percentage points.
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Figure 1: Eurosystem balance sheet
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Figure 2: Securities held for monetary policy purposes

34



Figure 3: Lending to banks
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Figure 4: Impulse responses to an LTRO shock
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Figure 5: Impulse responses to a QE shock
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