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Abstract

This paper provides an overview of supply and demand factors influencing the
availability of euro-denominated debt instruments that qualify as high-quality liquid
assets (HQLA) in the euro area. The paper estimates the supply of HQLA issued by
the public and private sectors as well as the aggregated impact of Eurosystem
monetary policy operations on the amount and composition of HQLA held by banks
and other economic agents. An assessment of the main demand factors is also
presented. Finally, the paper provides some insights into the interaction with and
implications for the Eurosystem monetary policy implementation framework in the
longer run.

Keywords: regulatory changes, central bank policies, bank regulation, credit
operations, asset purchase programme.

JEL codes: D41, E58, G1, G28
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Non-technical summary

Regulatory reforms implemented in the wake of the financial crisis and structurally
higher risk aversion are commonly cited as factors that can boost demand for secure
and liquid assets among economic agents. Instruments with these features that are
suitable for the euro area are defined in Delegated Regulation (EU) 2015/61, which
classifies so-called HQLA in terms of the liquidity coverage ratio (LCR) requirement for
banks. This paper aims to quantify the supply of HQLA in the euro area and to analyse
the most relevant factors affecting their availability (i.e. amount and composition) to
banks and other economic agents, so as to assess whether scarcity of HQLA is an
issue in the euro area.

The paper shows that there is a large supply of HQLA, since public and private entities
incorporated in the EU issue marketable euro-denominated debt instruments
qualifying as HQLA in considerable quantities (€10.9 trillion as of Q3 2017), mostly in
the form of government (89%) and covered bonds (6%). This supply has been
relatively stable over time and is substantial compared with euro area GDP. This
confirms the assessment of the European Banking Authority (EBA) that HQLA are, on
an aggregated level, not scarce in the euro area.

In the current environment, euro area banks hold EUR 3.8 trillion of euro-denominated
HQLA, of which 47% consist of excess reserves (i.e. reserves supplied by the
Eurosystem in excess of the euro area banking system reserve requirements) and the
remaining 53% of marketable assets, mainly government bonds. The aggregate
HQLA holdings of the euro area banking system correspond to an aggregated LCR of
just under 150% as of Q3 2017, versus a required minimum of 100% as of

1 January 2018. Pension funds and insurance companies (€2.1 trillion), investment
firms, non-financial corporations and similar economic agents (€1.4 trillion) and
non-euro area entities including foreign central banks (€2.6 trillion) also hold
considerable quantities of HQLA.

Aside from the LCR requirement, demand for HQLA can also be driven by other factors
such as the European Market Infrastructure Regulation (EMIR) for the OTC derivatives
market and the increased preference for secured money market transactions. The
maximum demand due to the EMIR is estimated to be €0.7 trillion for the euro area
financial system. An assessment of the relationship between repo market activity and
HQLA availability highlights that: (i) a sufficient level of marketable HQLA outstanding
should be available for the repo market to function properly; (i) if the role of margins
and haircuts is neglected, secured transactions mainly redistribute securities and cash
among different economic agents, although repo transactions between banks and
non-banks affect the amount of HQLA available to the banking sector.

The amount and type of HQLA available to banks and other economic agents also
depend on central banks’ balance sheet developments, i.e. on HQLA held,
encumbered or provided via central bank operations through both the asset and
liability side of the balance sheet. Specifically, the Eurosystem has absorbed around
€2.6 trillion of HQLA through outright portfolios and refinancing operations. The
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amount of HQLA provided stands at €1.8 trillion of excess reserves and €1.1 trillion of
banknotes. Moreover, Eurosystem securities lending operations, non-monetary policy
deposits and other liquidity-absorbing instruments can potentially affect the amount
and type of HQLA available in the market.

The net impact of Eurosystem monetary policy operations on the aggregated stock of
HQLA is currently slightly positive and depends on the factual degree of liquidity
transformation. In general, outright monetary policy operations can increase the
amount of HQLA if the central bank buys non-HQLA or HQLA for which non-zero LCR
haircuts are applicable. Refinancing operations can increase HQLA if the central bank
accepts non-HQLA as collateral or applies lower haircuts on pledged HQLA collateral
as opposed to LCR haircuts. More specifically, assuming that every euro injected via
the Eurosystem asset purchase programme (APP) or via refinancing operations
increases the level of excess reserves, which is not necessarily the case on an
aggregated level but serves to illustrate the marginal impact of operations, monetary
policy operations increased the amount of HQLA outstanding by around €751 billion.
Of this figure, €633 billion is attributable to refinancing operations, while liquidity
transformation due to the APP is relatively contained (€119 billion). On the other hand,
APP purchases substantially change the composition of outstanding HQLA by turning
marketable securities (available to all economic agents) into non-marketable assets
(reserves available to banks only), with implications for the competition between
banks and other economic agents for HQLA assets. To sum up, the availability of
(different types of) HQLA for banks and other economic agents also depends on the
design of the monetary policy implementation (MPI) framework of the Eurosystem.

While the aggregated picture shows that the availability of HQLA in the euro area
financial system is substantial, the downside is that it could blur the (perceived)
availability of HQLA for individual banks or banks in certain jurisdictions. For instance,
as a result of risk management considerations or cross-border fragmentation, the
actual demand for HQLA from certain banks could be limited to only a subset of HQLA
considered as safe assets, with implications for the relative pricing of and demand for
different HQLA categories. This suggests that many references to “HQLA scarcity”
might actually be more accurate if they are narrowed down to a particular subset of
HQLA (safe assets) based on market preferences.

An environment with less sizeable excess reserves implies that either less marketable
HQLA are absorbed via monetary policy operations, making these assets again
available to the market, or liquidity in excess of the banking system’s needs is
absorbed via other central bank liabilities. This could in theory mean that HQLA are
provided in the form of debt certificates, term deposits or reverse repos, for instance.
Consequently, the overall stock of HQLA would not necessarily decrease substantially.
In such an environment, however, banks, which currently hold considerable amounts
of excess reserves, might need to substitute excess reserves with marketable HQLA
in order to maintain their current LCR buffers. If there is a safe asset premium for the
preferred marketable HQLA (e.g. highly rated government bonds), banks might need
to pay a higher price compared with the current situation to hold a liquidity buffer of the
same size. Consequently, the level of excess reserves could have an impact on the
relative cost of holding a liquidity buffer for banks.
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What counts as euro-denominated
HQLA?

Regulatory requirements introduced with Basel 11l aim to raise the overall resilience of
the financial system. Basel Il is an internationally agreed set of measures developed
by the Basel Committee on Banking Supervision in response to the financial crisis of
2007-09. The measures aim to strengthen the regulation, supervision and risk
management of banks. This is intended to be achieved inter alia by introducing
stronger and harmonised global liquidity standards, including the LCR. The LCR is
calculated by dividing a bank’s stock of unencumbered HQLA by its projected net cash
outflows over a 30-day horizon under assumptions for outflows in a stressed
environment, while the application of a cap on inflows may apply as specified by
regulators.

Stock of unencumbered HQLA

LCR =
Net cash outflows over the next 30 calendar days

Delegated Regulation (EU) 2015/61" standardises the minimum level of the LCR
(100% as of 2018) and the composition of the liquidity buffer for banks in the EU, and
defines which instruments qualify as HQLA.

Table 1 provides an overview of euro-denominated assets that qualify as HQLA and
the applicable LCR haircuts. HQLA are classified as either Level 1 (L1) or Level 2 (L2).
Furthermore, the contribution to the total stock of HQLA is capped for L2 assets at
40% for L2A and 15% for L2B assets. Euro-denominated exposures to central banks?,
EU governments and public sector entities treated as government for regulatory
purposes and high-rated covered bonds qualify as L1 HQLA. Many other private debt
securities qualify as L2 HQLA, including other covered bonds, investment-grade
corporate bonds and highly rated asset-backed securities (ABS).

Under specific conditions, the Delegated Regulation also allows for HQLA
denominated in foreign currencies to be held to cover outflows denominated in
domestic currency. These include, among others, non-euro-denominated government
bonds with a rating equal to or above AA-, which implies a sizeable addition to the pool
of eligible HQLA. However, to prevent excessive currency mismatches between liquid
assets and net liquidity outflows supervisory authorities can apply limits to these
assets according to Article 8(6) of the Delegated Regulation. Holding foreign
currency-denominated assets also results in the requirement to hold additional capital
for banks due to increased forex risk. This paper excludes non-euro-denominated

Commission Delegated Regulation (EU) 2015/61 of 10 October 2014 to supplement Regulation (EU)
No 575/2013 of the European Parliament and the Council with regard to liquidity coverage requirement
for Credit Institutions.

More specifically, reserves in excess of minimum reserve requirements are eligible (based on an
agreement between the ECB and competent authorities).
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assets due to data limitations.® This understates the available universe and the
holdings of HQLA of euro area banks. The impact on the representativeness of the
results, however, appears to be relatively limited since banks in the euro area, in part
due to the factors mentioned above, mostly use euro-denominated assets to satisfy
their HQLA needs under the LCR requirement.

Table 1
Euro-denominated assets that qualify as HQLA in the EU

Asset class Description Level Haircut
Exposures to Coins and banknotes 1 0%
central banks Excess reserves held with the Eurosystem

ECB debt certificates
Fixed-term deposits”
Public sector Bonds issued by Member States of the EU or their regional government or local 1 0%
bonds authorities if exposure is treated (for regulatory purposes) as exposure to the
respective Member State
Bonds issued by public sector entities (credit institutions, promotional banks) if
exposure is treated as exposure to the respective central government, multilateral
development bank or international organisation
Regional governments and other public sector entities of Member States where 2A 15%
exposures are assigned a risk weight of 20% in accordance with the Capital
Requirements Regulation (CRR)
Covered bonds 2 AA- issue size 2 EUR 500 m Overcollateralisation = 2% 1 7%
2 AA- issue size 2 EUR 250 m Overcollateralisation = 2% 2A 15%
2A- issue size 2 EUR 250 m Overcollateralisation = 7% 2A 15%
Other? issue size = EUR 250 m Overcollateralisation 210% 2B 30%

Covered bonds where the bank has originated the underlying loans are not eligible

Corporate bonds | 2 AA- 2A 15%
Issue size = EUR 250 million

Max. time to maturity at time of issuance: 10 years

At least investment grade 2B 50%
Issue size 2 EUR 250 million

Max. time to maturity at time of issuance: 10 years

Asset-backed At least AA- 2B 25%

securities Most senior tranche (residential and
Backed by a pool of underlying exposures which belong to specific residential loans; auta loans)
commercial loans; auto loans and leases or loans and credit facilities to individuals 35% (others)
ABS where the bank has originated the underlying loans are not eligible

Shares Part of a major stock index 2B 50%

Proven record as a reliable source of liquidity (i.e. stock price decline < 40% during a
30-day stress period)

Sources: see footnote 1

Notes:

1) Fixed-term deposits qualify since they can be used as collateral for refinancing operations and based on a Memorandum of
Understanding between the ECB and the SSM.

2) No minimum rating is required. However, covered bonds should be collateralised exclusively by claims on or assets guaranteed by the
central government, central banks, PSEs, regional governments or local authorities of a Member State; loans secured by residential
property the pool of underlying assets consists exclusively of exposures which qualify for a 35% risk weight or lower in the Standardised
Approach.

Besides excluding non-euro-denominated assets, the definition of HQLA has further
been adapted slightly for the purpose of the analysis due to data availability. This study
excludes covered bonds and ABS that are issued by the bank and subsequently

The following assets are also excluded: i) non-interest-bearing assets for reasons of religious
observance ii) collective investment undertakings (ClUs), whereby assets of up to €500 million are to be
treated as assets underlying the CIU iii) deposits and other funding in cooperative networks and
non-investment-grade covered bonds that could be eligible under very specific conditions.
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pledged as collateral with the Eurosystem by the same bank (so-called retained
assets). For ABS, we have applied an average haircut of 30% on all types of ABS,
which is a conservative approach given that the majority of ABS are residential
mortgage-backed securities, for which a haircut of 25% should apply. For covered
bonds, we have not taken into account the requirements on excess coverage in the
cover pool due to data unavailability.

According to the adapted definition above, we have verified, at individual ISIN level,
whether an asset qualifies as HQLA. This mapping has been done based on the
information contained in the Eligible Assets Database (EADB) of the ECB. This
database covers at ISIN level all assets eligible as collateral for refinancing operations
of the Eurosystem. In line with the methodology herein described for the classification,
this study excludes from the analyses marketable securities which are not eligible as
collateral for refinancing operations of the Eurosystem, with the exception of
(non-investment-grade) euro-denominated government bonds. Furthermore, caps for
individual banks on the amount of L2 assets in the HQLA buffer, assets encumbered or
borrowed/received as collateral in non-central bank operations, the diversification
requirement and certain other general and specific requirements in accordance with
the Delegated Regulation are not taken into account.

The overall impact of the above-mentioned adaptations and exclusions compared with
the regulatory definition of HQLA on the aggregated amount of HQLA outstanding is
considered to be negligible.

Finally, in the proposed analysis: (i) unless otherwise specified, all figures are reported
in market value terms as of the end of Q3 2017; (ii) the assessment of the price effect
resulting from monetary policy measures on HQLA portfolios is not taken into account;
(i) the extent to which HQLA transfers between economic agents affect the
denominator of the LCR (net outflows) and, more generally, the fulfilment of the LCR is
deemed to be out of the scope of this study.
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Supply of HQLA by governments and the
private sector

Chart 1 shows that after applying LCR haircuts, governments and private entities in
the EU supplied €10.9 trillion in market value of the outstanding stock of
euro-denominated HQLA as of the end of Q3 2017.* This is before taking into account
the effect of central bank operations. 95% of HQLA consist of L1 assets, with L1
government bonds amounting to €9.8 trillion (89%) and L1 covered bonds €0.7 trillion
(6%). L2B corporate bonds make up a substantial proportion of the L2 HQLA supply at
€0.3 trillion (3%). By contrast, the amount of L2A assets is very small at €0.1 trillion
(1%); the low weighting of L2A assets relates to the fact that most highly rated covered
bonds qualify as L1 under the Delegated Regulation.

Chart 1
Total supply of HQLA by governments and private entities

(EUR billions; end-Q3 2017)

B L1 government

L1 covered
m L2
Total HQLA EUR 10,940 bn Total L2 EUR 505 bn
12,000
L2B covered
55 3
10,000 664
8,000 L2A corporate
65
6,000
4,000
2,000

L2A government
12

Total HQLA

Sources: EADB for outstanding amounts and Centralised Securities Database (CSDB) for market prices. In the case of Cypriot
government bonds, information from the Cypriot Debt Management Office and theoretical prices from the Common Eurosystem Pricing
Hub were used.

Note: No cap on L2A and L2B is applied since these caps only apply on the level of individual banks and are not binding in aggregate.

The analysis shows that the total amount of HQLA supplied by governments and the
private sector is substantial, namely equivalent to 98% of the GDP of the euro area as
of the end of 2017. The total amount of HQLA has also been relatively stable over

4 LCR haircuts refer to haircuts applied in the operationalised definition of HQLA used in this study. The

aggregated market value of HQLA before haircuts is €11.3 trillion; haircuts mainly affect the value of L2
assets, which amount to €505 billion after haircuts versus €856 billion before haircuts.
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time. This confirms the assessment of the EBA that HQLA on an aggregate level are
not scarce in the euro area.”

Chart 2 shows the supply of HQLA by governments and private entities by country of
issuance, highlighting that the supply of HQLA is not homogenously distributed across
the euro area. The highest amount of HQLA was issued in France (€2.5 trillion),
followed by Italy and Germany (both €2.2 trillion) and Spain (€1.2 trillion). In Ireland,
France, Finland and the Netherlands, the share of HQLA issued by private entities
(“private assets”) was relatively high (12%, 13%, 22% and 30% respectively), while in
Italy, Spain and Germany, more than 90% of the HQLA consisted of debt instruments
issued by public entities (“public assets”). In Greece, Cyprus, Slovenia, Latvia and
Malta, HQLA were only provided by the Government.

Chart 2
Distribution of HQLA by country of issuance

(EUR billions; end-Q3 2017)
Total HQLA
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Downgrades do not affect the HQLA eligibility of government bonds. Conversely, for
private assets a downgrade to a level below investment grade — with some specific
exceptions for covered bonds — implies that these assets no longer qualify as HQLA.

Supra
Non-euro
area

Article 19 of the Delegated Regulation introduces the possibility of an alternative liquidity approach (ALA)
if there are insufficient liquid assets for credit institutions to meet the LCR. The ALA is based on the Basel
minimum standard (paragraph 55, 56). It applies to jurisdictions or currency areas where HQLA are
scarce. The EBA has assessed that in Europe this only applies to Norway, a country with a comparatively
low level of government debt (see here).
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Since 89% of the total HQLA supply of €10.9 trillion consisted of government bonds,
downgrades have a relatively limited impact on the outstanding amount of HQLA. The
total available amount of HQLA is however affected by the issuance behaviour of
governments and private entities and the market price of securities.

It should be acknowledged that the aggregated supply of HQLA in the euro area does
not necessarily provide a representative picture of the HQLA effectively available to
individual banks or banks in certain jurisdictions at all times. Indeed, the effective
availability of HQLA for certain banks may be limited to a specific subset of highly rated
HQLA deemed “safe assets”, i.e. highly rated debt securities and central bank excess
reserves. This may be the case especially during periods of stress, when the
perceived risk of different types of HQLA may differ across jurisdictions and economic
agents, for example due to the risk management considerations of a specific bank or
because only a subset of assets is accepted at relatively favourable conditions in repo
transactions or by central counterparties (CCPs). This flight-to-safety phenomenon
affects the relative pricing of these assets (“safe assets premium”). Stated differently,
the concepts of HQLA and “safe assets” overlap extensively under normal conditions,
while in stressed periods they tend to diverge since the perimeter for “safe assets”
appears to be more contained than that of the HQLA definition.

To account for the relevance of this dynamic, Chart 3 compares euro area government
bonds with a rating equal to or higher than AA-, bonds issued by EU supranational
bodies (mostly rated AAA) and L1 covered bonds with other HQLA assets.

Chart 3
Marketable “safe assets” in a stress scenario

(EUR billions; end-Q3 2017)

L1 other government bonds

L2

L1 euro area central government bonds with minimum rating AA-
L1 bonds issued by EU supranational bodies

L1 covered bonds

6,000
5,000 505
4,000
3,000
4,759

2,000

1,000

'Safe assets' Other HQLA

Sources and notes: See Chart 1.
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The relationship between the
Eurosystem’s balance sheet and the
availability of HQLA

The amount and type of HQLA effectively available for the euro area banking and
financial system depends not only on what is supplied by public and private entities but
also on the composition of the Eurosystem’s balance sheet.

On the asset side, central bank operations can affect HQLA availability through
outright operations by asset purchases® and credit operations by encumbering assets
as collateral. As of the end of Q3 2017, the Eurosystem had absorbed €2.6 trillion of
HQLA through open market operations.’

The composition of the liability side of the central bank’s balance sheet has an impact
on the availability of HQLA in the market. Among the Eurosystem’s liabilities,
banknotes and excess reserves are classified as HQLA: as of the end of Q3 2017,
they amounted to €1.1 and €1.8 trillion respectively.® While excess reserves are
available only to banks, banknotes are available to all economic agents. In practice,
banknotes are held mostly by the general public, with only a limited amount held by
banks to accommodate the general public’s demand for banknotes and not for the
purpose of fulfilling the LCR requirement.®

The Eurosystem could in theory also provide HQLA via other, currently not employed,
liquidity-absorbing instruments such as debt certificates and term deposits that are
classified as HQLA (see Table 1), although this is currently not envisaged. Other
liabilities of the central bank could interact with the demand for HQLA even though
they do not constitute HQLA. An example of this are non-monetary policy deposits on
the Eurosystem balance sheet (e.g. deposits of governments, foreign central banks
and supranational institutions), which, in the current environment of excess liquidity
and negative rates, have grown and stand at around €500 billion. These deposits
absorb liquidity in the banking system and as such reduce the amount of excess

Both monetary policy and non-monetary policy outright operations have an impact on the availability of
HQLA. As of end-Q3 2017, the non-monetary policy portfolio had absorbed roughly €0.5 trillion of
marketable HQLA but, for simplicity reasons, the remainder of this study focuses on the impact of
monetary policy operations only.

It should be noted that through the securities lending of holdings under the APP, public and corporate
sector bonds as well as covered bonds are made available to market participants in exchange for other
collateral or cash. This facility serves as a backstop to allow counterparties to alleviate (to a certain
extent) securities scarcity phenomena, especially on safe assets. As such, the effect on the overall
availability of HQLA in the financial system due to the Eurosystem securities lending remains broadly
unchanged.

The amount of excess reserves refers to the average for the maintenance period in Q3 2017.

The demand of the general public for banknotes is actually a driver of reserve absorption. An increase in
such demand would need to be satisfied by the banking system, resulting in a reduction of excess
reserves if no additional liquidity is provided by the central bank.
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3.1

reserves held by euro area banks.™ Despite the fact that these deposits are not
classified as HQLA, they are a liquid asset of the highest quality and as such are
attractive for certain risk-averse public or supranational entities. Consequently, higher
non-monetary policy deposits could reduce the demand for other liquid assets

(i.e. HQLA) by the holders of these deposits.

In conclusion, via both the asset and liability side of its balance sheet, the central bank
affects the size and composition of HQLA portfolios of banks and other economic
agents. While the current aggregated impact of central bank operations is slightly
positive (absorption of €2.6 trillion and provision of €2.9 trillion of HQLA), the impact
on the available amount of HQLA could change and be potentially negative in an
environment with less excess reserves, depending on the composition of the asset
and liability side of the central bank’s balance sheet.

The following two subsections focus on the specific impact of the two types of
monetary policy operations currently in place in the MPI framework: outright and
refinancing operations.

Outright monetary policy operations

The central bank can influence the amount and composition of HQLA by means of
outright operations."* By purchasing assets and in turn creating excess reserves, the
Eurosystem:

1. increases the amount of HQLA if non-HQLA or HQLA assets with an LCR haircut
are purchased;

2. upgrades the level of HQLAto L1 if L2 assets are purchased;

3. transforms marketable HQLA (securities) into non-marketable HQLA (excess
reserves).

The impact of the first two factors depends on the type of assets purchased. There is
no impact on the amount of HQLA outstanding when government bonds are
purchased since the LCR haircuts on both government bonds and excess reserves
are zero (i.e. the purchase constitutes an HQLA-neutral swap of L1 assets). In
contrast, purchases of private assets increase the amount of HQLA, since haircuts are
applicable to these assets in the LCR framework. Furthermore, since mostly L2A and
L2B assets are purchased via private asset purchase programmes, L2 assets are

19 The increase in the level of non-monetary deposits and other autonomous factors such as banknotes

explain why the increase in liquidity injected through open market operations (to €2.3 trillion through the
APP and €770 billion through credit operations) does not fully equate to the increase in the amount of
excess reserves held by euro area banks (to €1.8 trillion).

Besides the impact on the amount and composition of HQLA outstanding, central bank purchases can
also have an indirect impact on the aggregated LCR of the banking sector. When the Eurosystem
purchases from non-banks (i.e. a non-bank is the ultimate seller), the banking sector will experience an
increase in assets (central bank reserves) accompanied by an increase in liabilities (deposits from
non-banks). The net positive impact on the LCR depends on the run-off rate on the deposits from
non-banks (ranging from 5% for retail deposits to 100% for transactions with a maturity of less than

30 days with banks or asset managers). This effect has not been quantified in this study.

11
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effectively upgraded to L1 assets (which are not subject to a cap in the LCR
calculation). More specifically, most of the covered bonds purchased are L1 (83%),
while for the corporate sector purchase programme and asset-backed securities
purchase programme, most of the purchases involved L2 assets (64% and 79%
respectively). Some non-HQLA assets were also purchased. Table 2 shows the
impact of the APP on the amount and composition of HQLA.

Table 2
Impact of the APP on the amount and composition of HQLA

(EUR billions; end-Q3 2017)

HQLA Net effect on
absorption HQLA provided (L1 central bank reserves) HQLA due to APP
from L1 from L2A from L2B from non-HQLA

APP L1 |L2A|L2B| TOT | purchases | purchases | purchases purchases TOT | L1 | L2A | L2B |TOT
Public
assets 1,790 = - 1,790 1,790 = = - 1,790
Private
assets 174 26 51 251 192 32 94 51 370| 196 -26 -51 119
TOTAL 1,964‘ 26‘ 51‘2,041 1,982‘ 32‘ 94‘ 51‘2,159 196‘ »26‘ »51‘ 119

Source: Estimate based on ECB Market Operations data.
Note: Analyses based on aggregated distribution of purchases (e.g. ratings, issuance size).

Overall, as of the end of Q3 2017, the APP had drained €2.0 trillion of marketable
HQLA from the market (88% of which were government bonds). Viewed in isolation
and assuming that excess reserves increased for every euro of liquidity injected,
which is not necessarily the case on an aggregated level but serves to illustrate the
marginal impact of operations, €2.2 trillion of non-marketable L1 assets in the form of
excess reserves would have been created. In net terms, the amount of L1 and

L2 HQLA increased by €119 billion due to outright monetary policy purchases (the
so-called liquidity transformation effect). This is the cumulative effect of the creation of
€196 billion of L1 assets, which is the result of the “removal” of haircuts and the
upgrade to the level of HQLA (recital 1 and 2 above), and the absorption of €77 billion
of L2 assets.

This relatively small impact of the APP (compared with its size) on the amount of
HQLA outstanding is due to the predominant weight of government bonds in the APP.
While purchases of government bonds have no impact on the level of HQLA available
in the market, they do change the composition of HQLA outstanding (recital 3). By
means of these purchases, the Eurosystem injects liquidity in excess of what is
needed to fulfil the banking system’s needs in a balanced liquidity environment and
effectively transforms marketable HQLA, i.e. assets available to a wide range of
economic agents, into non-marketable HQLA, i.e. reserves only available to banks.
This results in a competitive advantage for banks vis-a-vis other economic agents,
both of which compete for assets that qualify as HQLA. Consequently, in the current
environment, the APP increases the scarcity of marketable HQLA, with implications for
the price of these assets.
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3.2

Refinancing operations

The collateral framework of the Eurosystem consists of a broader range of assets than
those classified as HQLA. With a few exceptions, euro-denominated debt securities
that qualify as HQLA are eligible under the Eurosystem collateral framework.
Consequently, combined with the fixed-rate full allotment procedure currently in place,
the current framework provides substantial scope for individual banks to improve their
LCR through liquidity transformation.

At an individual level, banks can improve their LCR by obtaining central bank liquidity
via refinancing operations, for which a zero outflow assumption applies in the LCR
calculation, and pledge non-HQLA or HQLA for which the haircut applied in the
collateral framework is lower than the haircut in the LCR framework.™ This will have a
positive impact on the LCR of a bank if these funds are subsequently held at the
central bank (excess reserves'®). There is also a positive impact when the proceeds
are invested in ways that have a nearly equal positive impact on the LCR
(“LCR-friendly” investments), i.e. purchasing of marketable HQLA or lending funds for
a period shorter than 30 days (which decreases the net outflows — i.e. the
denominator — in the LCR calculation).**

At an aggregate level, refinancing operations increase the amount of HQLA
outstanding if non-HQLA or HQLA with a haircut lower than that of the LCR framework
are pledged. This holds regardless of what individual banks do with the funds
obtained. The focus of this study is specifically on the aggregate impact of refinancing
operations on HQLA availability.

The left-hand side of Chart 4 shows the HQLA classification of collateral pledged in
refinancing operations with the Eurosystem. The chart shows that L1 assets comprise
32% of the €1.6 trillion of total collateral pledged.™ By contrast, the amount of L2
assets pledged is small and stands at 3%. The remaining 65% of assets pledged are
non-HQLA and consist of both marketable and non-marketable assets. The right-hand
side of Chart 4 shows a more detailed breakdown of assets pledged as collateral for
refinancing operations. This chart also illustrates the potential for liquidity
transformation by showing the range of non-HQLA assets that can be pledged in
refinancing operations, the largest proportion of which is formed of credit claims
(non-marketable) and retained ABS and covered bonds.

12 While a 0% outflow assumption applies to refinancing operations, for central bank operations with a

maturity below 30 days, the positive effect of accepting non-HQLA collateral can be reduced at certain
critical values because of the unwind mechanism (see Paragraph 3 of Annex | of the EU Delegated Act).

13 As stated above, reserves in excess of minimum reserve requirements are eligible as HQLA (based on

an agreement between the ECB and competent authorities).

1 The incentive to hold excess reserves obviously depends on the opportunity cost versus alternative ways

to fulfil the LCR requirement, such as holding government bonds and lending funds in the short term, the
latter of which reduces the net outflows and hence improves the LCR unless inflows are above 75% of
outflows (see also Bech and Keister, 2017). However, the relative attractiveness of holding excess
reserves is not only linked to the LCR but also to changes in market risk perception (i.e. the
attractiveness of reserves versus unsecured money market transactions), the overall higher demand
from economic actors for (a subset of) HQLA and the impact of other factors such as capital regulation.

5 value after Eurosystem collateral framework haircuts.
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Chart 4
HQLA classification of pledged collateral (left chart) and its asset type distribution
(right chart)

(EUR billions; end-Q3 2017)
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Sources: EADB for securities classification, the Use of Collateral Database (UCDB) for outstanding amount and the Register of
Institutions and Affiliates Database for information on retained assets.
Note: Retained assets are assets originated by the bank that pledges these assets as collateral.

When assessing the impact of refinancing operations on the amount of HQLA
outstanding, it is important to note that there could be a (small) negative effect on the
amount of HQLA outstanding if government bonds are pledged as collateral. Under
the Delegated Regulation, encumbered HQLA are excluded from the calculation of the
LCR. This also applies to HQLA encumbered for central bank refinancing operations,
i.e. HQLA economically needed to collateralise central bank funding. Furthermore, in
contrast to the haircuts in the LCR framework, a haircut on government bonds is
applicable in the collateral framework of the Eurosystem, ranging from 0.5% to 13%
depending on the rating of the specific government bond.

The LCR framework follows the encumbrance rule, which prioritises the encumbrance
of assets in the following order: non-HQLA first, L2 second and L1 third. According to
the mechanics described above, the Eurosystem creates HQLA when refinancing
operations are effectively collateralised by non-HQLA. “Effectively” means up to the
amount of the funding received (i.e. regardless of encumbrance in a legal sense).
Based on data at the individual bank level and assuming, for the sake of simplicity, that
one euro of liquidity provided through refinancing creates one euro of excess
reserves, the total increase in the stock of HQLA due to refinancing operations is
around €633 billion, which represents the liquidity transformation effect. This effect
relates to the pledging of non-HQLA (€641 billion), while the impact of haircuts was
slightly negative (-€8 billion). Due to the encumbrance rule, only €137 billion of HQLA
are encumbered through Eurosystem refinancing operations. This is the difference
between the amount of outstanding refinancing operations (€770 billion) and the
liquidity transformation effect (€633 billion).
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Overview of HQLA held by banks and
other economic agents

Banks are not the only economic agent that can hold HQLA. Consequently, banks
compete for assets that qualify as HQLA with other economic agents. The driving
factors behind the demand for HQLA can differ between banks and other agents (see
Figure 1), for example because of the specific regulatory requirements they are
subject to (e.g. LCR, EMIR). The amount of HQLA economic agents ultimately hold
depends, among other factors, on their price sensitivity resulting from existing
regulation, the relative return on alternative investment opportunities and their
perception of risk.

Figure 1
Overview of economic agents demanding HQLA and their motivation

Banks Eurosystem

Own funds,

LCR, collateral for collateralisation
derivatives and refinancing operations

Investment firms secured funding and APP purchases
and corporates

Foreign central
banks

Investment and liquidity
management Holding highly liquid, low
risk forex reserves

Pension funds

Publlc.s.ector Demand and msur?nce
entities companies

(o] g  [O]W: , .
Investment and liquidity Matching long term liabilities,

management liquidity management and
collateral for derivatives

In this section we provide a quantitative overview of HQLA holdings in different
economic sectors and also show banks’ holdings of HQLA across jurisdictions and
time.*®

Chart 5 shows that banks hold roughly €3.8 trillion of HQLA, of which excess reserves
and government bonds each represent around 47% (€1.8 trillion). Around 4% of the
HQLA portfolio is composed of L1 and L2 covered bonds (€168 billion); the remaining
2% is composed of other assets.’

1 The analysis is based on the Securities Holdings Statistics by Sector (SHS-S) database, which

encompasses granular information on holdings of individual ISINs by euro area residents and by foreign
investors that deposit their assets with euro area custodians and Eurosystem holdings.

17 Please note that for the banking sector: (i) the effect of asset encumbrance in refinancing and other

operations and of borrowed HQLA is not taken into account due to data limitations; (ii) excess reserves
also include excess reserves held by branches with a non-euro area parent.
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The Eurosystem holds €2.5 trillion of outright assets that count as HQLA in both
monetary and non-monetary policy portfolios, most of which are purchased under the
APP. Out of these holdings, government bonds amount to €2.2 trillion (89%) and L1
covered bonds €0.2 trillion (9%). L2B corporate bonds and ABS make up less than
€0.1 trillion (2%).

Besides banks and the Eurosystem, non-euro area investors are the largest holders of
euro-denominated HQLA (€3.0 trillion), followed by insurance companies and pension
funds (€2.1 trillion). These holdings consist mostly of government bonds (95% and
90% respectively); in absolute cumulative amounts, these economic agents hold
fewer covered bonds than banks.

Chart 5
Outright holdings of HQLA by economic sector

(EUR billions; end-Q3 2017)

B Excess reserves B L2A government
L1 covered H L2BABS

M L1 government M L2B corporate

B L2A corporate L2B covered

M L2A covered

Foregninvesiors |
Evrosysiem 1 I

Government, households and
non-profit institutions -

Investment firms and NFCs _.
il ]
insurance companies
canks [ I

0 1,000 2,000 3,000 4,000

Sources: SHS-S dataset for amounts of securities holdings. EADB and CSDB for classification and grouping. Excess reserves refer to
the average in the maintenance period up to the end of Q3 2017.

Notes: This chart shows a higher amount of HQLA than the total supply of HQLA shown in Chart 1 because of the inclusion of excess
reserves and HQLA absorbed by the central bank. Investment firms include money market funds, other financial corporates and financial
vehicle corporations. Foreign investors refer to those whose bond holdings are deposited at euro area custodians. Malta is not included
for confidentiality reasons.

Chart 6 shows the breakdown of HQLA holdings of banks by jurisdiction. As for
higher-rated jurisdictions, excess reserves cover a large portion of the HQLA portfolio
in Germany (50%), France (60%) and the Netherlands and Belgium (average across
the latter two jurisdictions: 61%). In lower-rated jurisdictions, banks hold government
bonds rather than excess reserves as liquid assets. In Italy, for instance, 66% of the
HQLA portfolio is made up of government bonds and only 21% of the portfolio consists
of excess reserves. In Spain and Portugal, government bonds account for 51% of
HQLA holdings (average across the two jurisdictions), while excess reserves
represent 22% of the HQLA portfolio'®. Holding excess reserves is especially
attractive if the return on other LCR-friendly investment opportunities — such as money
market instruments or short-term (domestic) government bonds — is lower than the

18 Baldo, L., Hallinger, B., Helmus, C., Herrala, N., Martins, D., Mohing, F., Petroulakis, F., Resinek, M.,

Vergote, O., Usciati, B. and Wang, Y. (2017), “The distribution of excess liquidity in the euro area”,
Occasional Paper Series, No 200, ECB, Frankfurt am Main, November.
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deposit facility rate, also taking into account the risk-free nature of central bank
reserves.

Chart 6
HQLA holdings of banks by jurisdiction

(EUR billions; end-Q3 2017)
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Source: see Chart 5.

Notes: Domestic government bonds include bonds issued by the central or regional government of the country where the bank is
resident. “Other” government bonds include government bonds issued by another Member State of the euro area, by international
organisations, public sector credit institutions, promotional banks and multilateral development banks. MT is not included for
confidentiality reasons. NL and BE, as well as PT and ES, were combined for confidentiality reasons. Holdings by jurisdiction also include
excess reserves held by branches with a non-euro area parent.

Chart 7 shows the evolution of HQLA holdings by banks since the start of the APP,
which also roughly corresponds with the phasing-in period of the LCR requirement for
banks (60% as of 1 October 2015 to 100% as of 1 January 2018). The amount of
HQLA held by banks significantly increased from €2.4 trillion to €3.8 trillion. The
increase can largely be explained by the increase in excess reserves (€1.6 trillion) and
a moderate reduction in government bond holdings (—€0.2 trillion).

These findings suggest that excess reserves, which are partially exogenous for banks
(i.e. supply-driven through the APP), have become an important component of HQLA
held by banks in many jurisdictions. The increase in HQLA holdings has been
accompanied by a decline in government bonds in banks’ portfolios in a time of
increasing government debt outstanding. Interestingly, while the amount of
government bonds held by banks slightly increased up to early 2016™°, between Q2
2016 and the end of Q3 2017 euro area banks gradually reduced their government
bond holdings by a total of 14% (€300 billion).

Generally speaking, preferences for different types of HQLA depend on the terms and
conditions economic agents (banks and non-banks) are willing (or forced) to accept
and alternative investment opportunities. Economic agents face different levels of
price sensitivity, which may explain why some economic agents (non-EA entities, for

1 These findings are in line with Koijen, Koulischer, Nguyen and Yogo (2018), “Quantitative Easing in the

Euro Area: The Dynamics of Risk Exposures and the Impact on Asset Prices”, Working Paper Series,
Revised WP No 601, Banque de France, February.
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instance) have been more willing to sell HQLA to the Eurosystem under the APP
compared with others.

Chart 7
Evolution of HQLA holdings of euro area banks

(EUR billions; from Q1 2015 to Q3 2017)
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Sources and notes: See Chart 5. Excess reserves refer to the average for the maintenance period up to the respective quarter end.
Holdings also include excess reserves held by branches with a non-euro area parent.

Chart 8 shows the evolution in sub-components of L1 HQLA holdings of the banking
sector in some euro area jurisdictions. In particular, in the time span covered in this
study, the amount of excess reserves accumulated in higher-rated jurisdictions

(e.g. cumulative increase of €873 billion in France and Germany)? is higher than in
lower-rated jurisdictions (e.g. cumulative increase of €202 billion in Italy, Spain and
Portugal). In France and Germany, this development is mirrored, albeit to a lesser
extent, by a cumulative decline in government bond holdings of €117 billion, while
government bond holdings in Italy, Spain and Portugal increased by €26 billion. These
findings seem to suggest that a sizeable accumulation of excess reserves moderately
incentivise banks to gradually decrease their holdings of government bonds. This
would be in line with economic theory suggesting that banks start reducing other
HQLA asset holdings once HQLA buffers turn uneconomically large due to excess
reserves.

2 These numbers are biased upwards given that excess reserves held by branches of non-EA banks (such

as UK banks) are also included.
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Chart 8
Evolution of HQLA holdings of banks in France and Germany (a) and in Italy, Portugal
and Spain (b)

(EUR billions; from Q1 2015 to Q3 2017)
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Sources and notes: See Charts 5 and 7.

Chart 9 provides an overview of the HQLA supply and holdings of four categories of
economic agents: governments, banks, the Eurosystem and other agents based on
evidence reported so far. In particular: (i) Section 2 focused on the supply of HQLA by
governments and private entities and here too, HQLA issuance is split between banks
and other agents; (ii) Section 3 introduced the role of the Eurosystem, which, from the
viewpoint of other economic agents, both absorbs and provides HQLA,; (iii) this section
showed the holdings of HQLA for different economic agents.

Chart 9
Overview of supply (a) and holdings (b) of HQLA of different economic agents

(EUR billions; Q3 2017)
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Notes: (a) the amount of Eurosystem holdings of HQLA herein reported includes securities under both the APP (€2.0 trillion) and the
non-monetary policy portfolio (€0.5 trillion); by contrast, the amount of HQLA effectively encumbered through refinancing operations is
not taken into account (€137 billion); (b) for simplicity, it is assumed that government holdings of marketable HQLA are negligible; (c) the
amount of banknotes held by the banking sector is the amount of vault cash reported in their balance sheets (Eurosystem SDW source).
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5.1

Demand for HQLA due to the LCR and
other factors

This section first estimates banks’ demand for HQLA due to the LCR. Second, it
analyses two other important structural changes in the last decade that increased
demand for HQLA in the euro area. These are the OTC derivatives reform and the
stronger role of the secured segment in euro area money markets (driven by both
regulation and higher risk aversion).?

HQLA demand from the banking sector due to the LCR

Estimating the amount of HQLA needed by the euro area banking system in order to
be LCR-compliant is challenging for three reasons: (i) no detailed supervisory data are
publicly available for all banks; (ii) banks tend to be over-compliant and the desired
level of over-compliance is unknown; (iii) banks can improve their LCR by altering their
funding profile instead of increasing their holdings of HQLA.

Given the above-mentioned challenges, the results from a recent EBA study® have
been used to estimate the demand for HQLA due to the LCR. Based on a
representative sample of European Economic Area (EEA) banks, the EBA estimates
that the aggregated LCR ratios of banks in the EEA was 139% as of the end of Q4
2016, corresponding to HQLA of 14% as a share of total assets.?®> Hence, taking an
aggregate perspective, it seems that no additional demand for HQLA should be
expected to cover LCR shortfalls. As reported in Section 4, our estimates show that
euro area banks held about €3.4 trillion of HQLA (including central bank excess
reserves) as of the end of Q4 2016 (see Chart 8). If we consider 139% a reliable
estimate of the aggregated LCR?**, HQLA holdings of the euro area banking sector of
around €2.5 trillion would correspond to an aggregated LCR of 100%.?° In practice,
however, banks tend to target an LCR ratio higher than 100% to account for volatility of

2L The purpose of this section is not to include an exhaustive list of factors driving HQLA demand from

banks and other economic agents, but simply to provide some examples that are generally deemed
relevant in this respect.

%2 EBA report on liquidity measures under Article 509(1) of the CRR (18 December 2017).

% No UK banks were included in the sample, and all banks except one were LCR-compliant (shortfall of

€0.12 billion).

While the EBA study also includes data from non-EA banks, a (very) large portion of assets reflect
activities in the euro area (since UK banks are not included either). The aggregated LCR from the sample
can therefore serve as a proxy for the aggregated banking sector in the euro area. The EBA sample
covers both large and small institutions and, in terms of total assets, accounts for 61% of the EU banking
sector. 21 of the 134 banks are non-EA banks. Most of the large non-EA banks in the sample are banks
incorporated in Sweden and Norway, the assets of which partly relate to activities in the EA. The other
non-EA banks (e.g. from the Czech Republic, Hungary and Poland) are small and have a limited impact
on the aggregated figures. Furthermore, an LCR ratio of 139% as of Q4 2016 seems broadly consistent
with the numbers published by the SSM on LCR ratios for Sls.

% €3.4 trillion divided by 1.39. A proxy based on HQLA as a share of total assets from the EBA study (14%)
and total assets of the banking system (approx. €26 trillion) results in almost the same estimate of
€2.6 trillion.

24
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liquidity outflows and to build in a safety buffer to avoid being non-compliant on
reporting days.? In order to cater for over-compliance, we estimate that the holdings
correspond to an aggregated LCR of 120% or just under €3 trillion.

In addition, the evolution of the LCR ratio is also determined by banks’ net liquidity
outflows, the market value of HQLA and several other factors, including monetary
operations of the Eurosystem. The EBA report on the LCR as of the end of 2017%’
shows that banks have mainly improved their LCR in recent years by increasing their
HQLA as a share of total assets. Thus, we can reasonably assume that outflows
stayed largely unchanged in 2017. Against this backdrop, we can estimate the LCR
ratio of the aggregated euro area banking system as of the end of Q3 2017 as the ratio
of HQLA held by the banking sector (€3.8 trillion minus €137 billion of HQLA
encumbered through refinancing operations) to net outflows (€2.5 trillion), resulting in
an LCR of just under 150%.%® This level is consistent with LCR figures for significant
institutions provided by ECB Banking Supervision, which reported an aggregated LCR
of about 144% in Q4 2017, in particular if smaller banks are added since they tend to
have higher LCR ratios than larger banks.?

Chart 10
HQLA holdings of banks in France, Germany, Italy and Spain, and estimated HQLA
needs for a 120% LCR level

(EUR billions; Q3 2017)
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Sources: SHS-S dataset for amounts of securities holdings. EADB and CSDB for classification and grouping. SNL Financial for LCR
levels.

Notes: Domestic government bonds include bonds issued (or guaranteed) by the central or regional government of the country where the
bank is resident. “Higher-rated” government bonds include bonds issued by euro area governments with an S&P long-term rating higher
than or equal to AA. Excess reserves refer to the average in the maintenance period up to the end of Q3 2017. Holdings by jurisdiction
also include excess reserves held by branches with a non-euro area parent. Country-level LCRs in 2017 are computed as a weighted
average of individual LCR levels weighted by banks’ total assets. LCR ratios are based on consolidated data (and hence also include
assets from foreign subsidiaries).

% These internal targets for the preferred level of over-compliance are rarely disclosed, and market

analysts do not appear to have a minimum LCR ratio in mind. However, there is a certain consensus that
banks aim for some over-compliance.

27 EBA report on liquidity measures under Article 509(1) of the CRR (18 December 2017).

% This is consistent with the increase in the LCR for significant institutions between 2016 and 2017 as
published by the SSM (ECB Annual Report on supervisory activities, 2017, Chapter 8).

2 gee, for example, EBA March 2018 for details on LCR levels differentiated by size, where the groups of

banks with Tier 1 capital below or equal to €3 billion show higher LCR levels than the aggregated level.
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5.2

LCR ratios at country level differ slightly from the euro area aggregate. Applying the
methodology described above, we compare the holdings of HQLA of the banking
system of a specific jurisdiction with the HQLA needs corresponding to an LCR
compliance level of 120%. Chart 10 shows that in the four largest jurisdictions of the
euro area, the aggregated LCR ratio is above 120%. Estimates for German and
French banks, which hold large shares of excess reserves, show that in an
environment with less sizeable excess reserves, these banks may need to hold more
marketable HQLA or decrease net outflows in order to obtain an LCR ratio equal to or
higher than 120%.

HQLA demand from the financial system due to the EMIR

The EMIR implements the 2009 G20 commitment to improve transparency, prevent
market abuse and reduce counterparty and systemic risks in the OTC derivatives
market in the EU.* Key elements of this regulatory reform include promoting the
central clearing of standardised OTC derivatives contracts and new margin
requirements for OTC contracts that continue to be cleared non-centrally. This section
estimates the impact of the EMIR on demand for collateral, i.e. the amount of assets
absorbed due to collateralisation of OTC derivative transactions, with a focus on those
assets qualifying as HQLA when possible.

To estimate how much collateral is currently absorbed by the euro area OTC
derivatives market®, we used public information from the Bank for International
Settlements (BIS), International Swaps and Derivatives Association (ISDA) and
European Securities and Markets Authority (ESMA) as of the beginning of 2017.
According to our estimates (see Annex and Chart 11):

¢ the maximum amount of collateral potentially needed for hedging the
counterparty risk embedded in all OTC derivatives positions in the euro area is
equal to €930 billion;

e the effective amount of collateral absorbed by the euro area OTC derivatives
market is around €701 billion: most collateral is exchanged in bilateral
transactions and relates to variation margins; the estimate neglects the possibility
of collateral re-use and re-hypothecation.*

%0 see Regulation (EU) No 648/2012. At the 26 September 2009 summit in Pittsburgh, G20 leaders agreed
that all standardised OTC derivative contracts should be cleared through a CCP by the end of 2012 and
that OTC derivatives contracts should be reported to trade repositories.

31 Regrettably, data availability did not allow for determining the share of the banking sector in the total

demand for collateral.

%2 Through re-hypothecation of client assets and collateral re-use, securities can in principle be used

multiple times to collateralise different derivatives (and, in general, securities financing) transactions,
increasing the effective supply of collateral assets for a given stock of securities. Re-hypothecation and
collateral re-use can therefore increase the availability of securities collateral and thereby mitigate both
transitory and longer-term pressures on collateral supply. While collateral pledged for variation margins
may be used multiple times, many initial margins will not be permitted for re-hypothecation (initial margins
are only allowed to be re-hypothecated once for non-cleared derivatives transactions).
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To provide an overview of the type of collateral needs stemming from the OTC
derivatives market in the euro area, we will focus on the role of initial and variation
margins. The rationale behind the preference for using a certain type of collateral for
initial or variation margins depends on the regulation for these requirements. Initial
margins are required to be bankruptcy-remote, and securities prove to be adequate for
this purpose. Conversely, cash is a more flexible instrument to cover daily
mark-to-market movements and, as such, is the primary form of collateral used for
variation margins.

According to an ISDA survey on bilaterally margined transactions, on aggregate,
about 73% of the total margin consists of cash and 22% of government securities. As
for cleared transactions, evidence on collateral type pledged at CCPs was taken from
balance sheet data of LCH Group only*®: they show that cash margins represent 48%
of the total margin pledged at this CCP. In this light, assuming that the proportion of the
non-cash margin is the same for both cleared and non-cleared transactions, we
estimate the amount of cash and government bonds used for EMIR compliance
purposes. As the share of HQLA cannot be separated from the total margins needed
for collateralising CCPs or bilateral positions, we assume that the minimum amount of
HQLA required for EMIR compliance purposes is composed of government bonds
pledged to cover initial margins (€93 billion) and variation margins (€101 billion) due
on cleared and non-cleared OTC derivatives transactions. This stands at €194 billion
(lower part of Chart 11) and represents a realistic lower limit of HQLA demand
absorbed by this market segment. The maximum amount of HQLA needed as
collateral, assuming that only HQLA will be used as collateral, would be equivalent to
the effective amount of collateral used in the euro area OTC derivatives market
(€701 billion).

3 LCH Group includes both LCH SA and LCH Ltd; both CCPs are authorised by the ESMA to clear OTC
derivatives transactions under the EMIR. LCH is the leading CCP worldwide in clearing IRS transactions;
as such, LCH balance sheet data can be considered representative for this OTC derivatives class.
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Chart 11
Maximum collateral needs (a) and effective collateral absorption (b) in the euro area
OTC derivatives market

(EUR billions)
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Sources: Estimates based on: (i) BIS semi-annual statistics for global OTC derivatives market as of the first half of 2017; (i) ISDA margin
survey 2017; (iii) ESMA report on EU derivatives markets, a first time overview, 2017; (iv) GDP data as of the end of 2016 from Eurostat.
Note: See Annex for the methodology.

Consequently, the effective demand for assets that qualify as HQLA due to derivative
transactions ranges from €194 billion to €701 billion.

In February 2016, the phasing-in period for the implementation of EMIR provisions
relating to the clearing obligation and margin requirements began. The clearing
obligation for OTC derivatives transactions with non-financial counterparties became
fully operational in December 2018, while the initial margin requirements for
non-cleared transactions will be phased in completely as of September 2020. In this
light, the additional amount of collateral absorbed by the OTC derivatives market in the
next couple of years is expected to increase, but only to a limited extent since most of
the EMIR requirements have already been implemented.

An additional factor that could have a material impact on collateral needs for derivative
transactions is pension funds, which are currently exempt from central clearing
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5.3

obligations. This exemption has been extended to at least 2020.** CCPs currently
require market participants to pledge collateral in cash (especially for variation
margins), which pension funds do not tend to hold because of their low liquidity needs
and long-term investment horizon. As pledging cash as collateral for centrally cleared
derivative transactions could have a substantial negative impact on their returns,
pension funds are currently exempt from this requirement. It has been proposed that
pension funds could also pledge assets instead of cash as collateral. Should this
proposal become operational, the demand for HQLA from pension funds could
increase.

Effects of secured money market activity on HQLA
demand

A structural feature of the financial crisis has been an increase in risk aversion, which,
in the euro area money markets, has caused volumes in the unsecured segment to dry
up and the repo market to become progressively more important. The ICMA European
Repo Market Survey published in October 2017 shows that almost 98% of collateral
used in the secured market qualifies as HQLA, mainly (around 90%) general
government bonds and supranational bonds.

In the secured money market segment, two main drivers of repo transactions can be
distinguished, which originate cash-driven or collateral-driven transactions. Through
cash-driven repo operations, cash lenders can collateralise their exposure and
thereby mitigate the counterparty risk of the borrower, allowing cash borrowers to
borrow at lower rates. However, the repo market is also a place for transactions such
as securities lending or collateral swaps, which qualify as collateral-driven
transactions. High excess liquidity, a lower free float of APP-eligible securities and
potentially higher demand for collateral fostered by regulation have pushed
collateral-driven transactions towards a predominant role in the repo market, through
which market participants look for specific securities. The effect of repo transactions
on the availability of HQLA for the broader financial system and, more specifically, for
the banking sector depends on the type of asset exchanged in the transaction, on
counterparties involved and on margins and haircuts applied to the transaction.*

For collateral versus collateral transactions, i.e. two offsetting repo transactions
conducted at the same time, there is no impact on the overall availability of HQLA if
HQLA securities are exchanged. If the transaction instead involves an exchange of
HQLA with non-HQLA, the impact on the total availability of HQLA for the financial
system remains unchanged while, from the banking system perspective, it
increases/decreases when a bank lends/borrows HQLA through a transaction with a
non-bank.

34 The European Parliament has agreed to extend the temporary derogation from the mandatory clearing of

derivatives for a further two years for a large majority of pension scheme arrangements (which could be
extended by a further year) and for three years for small pension scheme arrangements (which could be
extended by two further years). See press release for further details.

% In this paper we focus only on first-round effects, i.e. price effects are neglected.
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Conversely, in a security versus cash transaction, the effect on the stock of marketable
HQLA held by the banking sector depends on the counterparty involved in the
transaction (i.e. a bank or non-bank). If a repo (or reverse repo) transaction is
conducted between two banks or two non-banks, the net impact on the total
availability of HQLA for the banking or non-banking sector is zero, as the cash leg
generates offsetting changes in reserve accounts of banks at the central bank (i.e. the
total amount of central bank reserves is unchanged), and the security leg simply
transfers the security from one counterparty to the other, thus leaving the overall
amount of marketable HQLA unchanged. By contrast, when a repo (or a reverse repo)
transaction is initiated by a bank with a non-bank, the security leg results in a reduction
(increase) of marketable HQLA in the banking sector, while the cash received will be
deducted from the reserve account balance of another bank where the non-bank has
the account, i.e. the cash leg has no impact. From the perspective of the broader
financial system, the total amount of HQLA outstanding stays unchanged, i.e. the repo
market merely redistributes HQLA. However, since on aggregate the banking sector
tends to be a net receiver of cash in secured short-term funding, banks have a net
demand for securities to provide collateral to their non-banking counterparties.

Collateral re-use is permitted in the European repo market, meaning that HQLA used
in a secured transaction are not locked up in the agent’s portfolio but can potentially be
used again in the market. However, according to EU Regulation 2365/2015

(Article 15), minimum transparency conditions apply when collateral is re-used, such
as disclosure of the risks and the obligation to acquire prior consent. Such
requirements together with evidence reported in recent studies®® appear to suggest
that the effective share of collateral re-use is not substantial in the secured market.

A complete picture of the repo market and its implications for HQLA availability
requires mentioning the role of margins and haircuts. Margins and haircuts are applied
in bilateral and centrally cleared secured transactions and are designed to cover
counterparty credit and market risks.®” When involving cash or HQLA, they de facto
erode the amount of HQLA that is available in the market; this effect is amplified

(i.e. the erosion of collateral increases) when collateral is re-used.

An additional aspect to take into account is that, generally speaking, higher activity in
the repo market requires a higher stock of marketable HQLA for the repo market to
function properly. To better understand this, we consider two theoretical scenarios:

. money market activity is fully concentrated in the unsecured segment: in this
case, banks and non-banks have no need for marketable HQLA for their
borrowing and lending; thus, the amount of marketable HQLA available is
irrelevant for money market functioning;

% Arecent report by the Financial Stability Board on collateral re-use (2017) shows that the share of

collateral re-use for a sample of major international global banks roughly amounts to only 20% of total
assets (having dropped from 30% in the wake of the global financial crisis). M.L. Fuhrer et al. (2016)
carried out an analysis on the Swiss repo market showing that less than 5% of transaction volumes
involve re-used securities and highlighting that this share tends to increase with the scarcity of collateral.

7 Prior to the sovereign debt crisis, for example, CCP collateral haircuts on bonds issued by different

jurisdictions in the euro area applied by LCH SA stood at roughly 5% (see ESMA/2016/1415 report on
Securities Financing Transactions and leverage in the EU for historical data); in 2018 they ranged from
0.5% to 6.0% depending on the issuer rating (see LCH SA website).
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. money market activity is fully concentrated in the secured segment: in this case,
both banks and non-banks would need to rely on a certain stock of marketable
HQLA for their borrowing and lending; therefore, a reduction in the supply of
marketable HQLA would have an impact on money market activity if the overall
supply is below the aggregate stock of securities needed for repo market
transactions.

To sum up, the use of marketable HQLA in repo transactions requires some stock of
marketable HQLA to be available for the secured market to function properly, also
given the limited re-use of collateral. Additionally, demand for HQLA increases
because of margins and haircuts, which tend to erode the amount of HQLA in the
financial system. However, if we ignore the effect of margins and haircuts, the overall
amount of HQLA in net terms in the financial system is not affected by repo activity in
the sense that secured transactions mobilise both securities and cash. In this respect,
the secured money market segment is important for facilitating the circulation of
collateral within the financial market. This conclusion sheds a different light on demand
for HQLA due to repo transactions than previous studies®, which suggest that repo
transactions create substantial demand for HQLA and imply that these securities are
subsequently “absorbed”, thus neglecting the importance of collateral mobilisation of
the repo market.

Nonetheless, from the banking system perspective, the availability of HQLA could
crucially change if repo transactions are conducted with a non-bank entity. This could
exacerbate collateral scarcity in a context where most of the transactions are
collateral-driven and banks tend to be net receivers of cash.

% See, for example, Capel and Levels (2012).
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HQLA availability in an environment with
less sizeable excess reserves

A closer look at the balance sheet of the Eurosystem (Section 3) shows that central
banks’ operations can have a profound impact on the availability of HQLA in the
financial system. Consequently, the design of the Eurosystem’s MPI framework
influences the composition and, to a certain extent, the size of HQLA portfolios of
different economic agents and, in particular, of banks.

Against this backdrop, and based on the quantitative analyses in Sections 2, 3 and 4,
this section provides some food for thought with respect to possible implications for
HQLA holdings of euro area banks in an environment with less sizeable excess
reserves.

As shown in Section 4 and in Chart 12 below, almost 50% of the HQLA held by euro
area banks currently consist of excess reserves. These reserves are partially
exogenous for the banking sector, i.e. supply-driven through the APP. If the amount of
excess reserves (comprising non-marketable HQLA available only to banks)
decreases, banks will have to compete more with non-banks for marketable HQLA in
order to obtain HQLA in sufficient amounts to fulfil the required (100%) or desirable
(e.g. 120%) LCR level. Consequently, the level of excess reserves could have an
impact on the relative cost of holding a liquidity buffer for banks.

Chart 12
HQLA holdings of the euro area banking system and estimated HQLA needs for a
100% and 120% LCR level

(EUR billions; Q3 2017)

B Excess reserves B L2A government
L1 covered B L2B ABS
B L1 government B L2B corporate
B L2A corporate L2B covered
M L2A covered
100% LCR 120% LCR
Banks
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

Source: See Chart 5 for sources of HQLA holdings and securities classification.
Note: HQLA need to satisfy the LCR estimated according to the methodology outlined in Section 5.1 (authors’ calculations based on data
from the EBA report).
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As described in Section 2, when analysing the (perceived) availability of HQLA, it is
not only the aggregated amount of HQLA outstanding that is relevant. Risk attitude
could also impact the perceived availability of HQLA. In a stressed environment with
flight-to-quality phenomena or, more generally, in a euro area financial market
characterised by a certain degree of fragmentation along national borders, the
difference between HQLA as defined in the Delegated Regulation and the common
concept of safe assets may become relevant. For certain banks, the perceived
availability of HQLA could therefore be relatively low. This may apply in particular in a
flight-to-quality context where, for instance, highly rated assets are accepted at more
favourable conditions in repo transactions or by CCPs. Price considerations are
important too, as a scarcity of certain higher-rated HQLA make them expensive and
will lead to them being substituted with other HQLA assets, such as excess reserves
or lower-rated HQLA.

These considerations may be relevant when assessing HQLA availability in an
environment with a lower level of excess reserves. As shown in Chart 6 (Section 4)
and Chart 10 (Section 5), banks in several jurisdictions including Germany
(approximately €560 billion) and France (approximately €430 billion) hold a
considerable amount of excess reserves. Hence, in a context of less sizeable excess
reserves, these banks would potentially need to acquire marketable HQLA to maintain
their current LCR ratio and compete for such assets with other economic agents. If
there is a safe asset premium on the preferred marketable HQLA (e.g. on highly rated
government bonds), banks requiring these assets might need to pay a higher price
compared with the current situation to hold a liquidity buffer of the same size.*

However, an environment with less sizeable excess reserves does not necessarily
imply that the overall stock of HQLA outstanding decreases substantially. Excess
reserves may be lower due to less sizeable monetary policy operations, which as
illustrated in Section 3 most likely implies that less marketable HQLA are absorbed by
the Eurosystem, or liquidity in excess of the banking system’s needs could be
absorbed via other central bank liabilities. In the former case, the stock of marketable
HQLA previously absorbed through monetary policy operations (e.g. refinancing
operations, outright operations) is made available again in the market to all economic
agents. As illustrated in Section 3, the Eurosystem currently absorbs a substantial
amount of HQLA (€2.6 trillion as of Q3 2017), mostly on the back of the APP. In the
latter case, HQLA could in theory be provided in the form of debt certificates, term
deposits or reverse repos, for instance. This illustrates that a reduction in excess
reserves does not necessarily imply that the overall stock of HQLA decreases
substantially.

The extent to which an environment of less sizeable excess reserves affects the size
and composition of HQLA buffers of banks and other economic agents also depends
on the design features of central bank operations. In the current collateral framework
of the Eurosystem, banks can increase their HQLA buffers and improve their LCR by

%9 Future demand for HQLA due to the LCR will also depend on the way in which banks decide to address

LCR requirement. Banks could, for instance, also address LCR constraints by adjusting their funding
profile (raising longer-term or more LCR-friendly funding). Banks with sizeable liquidity buffers (high LCR
ratios) could also revert to reducing the size of the liquidity buffer.
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participating in refinancing operations and pledging non-HQLA collateral (liquidity
transformation). As Section 3 also shows, 65% of the collateral pledged in refinancing
operations consists of non-HQLA. In general, the ability of banks to obtain central
bank reserves depends on the features of monetary policy operations (e.g. price and
maturity), which determines their attractiveness compared with market alternatives.

The reflections provided above together with the analyses in previous sections further
show that the design of the MPI framework (e.g. the collateral eligible for refinancing
operations, the type of counterparties which may have direct or indirect access to the
central bank balance sheet and the features of monetary policy operations compared
with market alternatives) influences the demand for central bank reserves (liquidity).
These considerations are relevant (beyond the scope of this paper) in that, from a
monetary policy operational perspective, the central bank should be attentive to
demand for HQLA (and possible scarcity phenomena) to the extent that it interferes
with the efficiency and efficacy of the MPI framework, i.e. with its ability to ensure that
monetary and financial conditions are in line with the central bank’s monetary policy
stance.
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Annex

The BIS global OTC derivatives semi-annual statistics provide data about this market
segment’s gross credit exposure (GCE), defined as “gross market value minus
amounts netted with the same counterparty across all risk categories under legally
enforceable bilateral netting agreements.” In other words, GCE provides a measure of
exposure to counterparty credit risk without including the effect of CCP clearing,

i.e. only counterparty risk embedded in bilateral positions is taken into account. To
estimate the total collateral needs in the Eurozone due to the OTC derivatives market:

e we calculated the average share of GCE versus the notional outstanding amount
(NOA) for four and a half years of data from semi-annual BIS statistics on the
global OTC derivatives market®°, equal to 0.31%;

e we estimated the size of the euro area derivatives market by applying the GDP
share of the Eurozone in the EU (equal to 72.2% according to Eurostat as of
2016) to the NOA of the EU OTC derivatives market resulting from the ESMA
report, equal to €278 trillion.

We thus find that the maximum amount of collateral that could be absorbed by the
Eurozone OTC derivatives market if all positions were collateralised stands at
€930 billion. This estimate is based on the sum of the two following elements:

° €851.5 billion of collateral needs due to non-cleared transactions; it is calculated
assuming that the share of GCE/NOA in the euro area is the same as at global
level;

° €78.5 billion of collateral needs due to cleared transactions, which is assumed to
be equal to the estimated initial margin effectively posted by the CCP.

In order to estimate the total effective collateral absorbed by OTC derivative positions
in the Eurozone, due both to the clearing obligation and the margin requirements
under EMIR, we again referred to the BIS database and the ISDA margin survey.

The BIS database provides statistics on the amount of cleared transactions, which in
2016 and 2017 stood at around 60% of the notional value of all OTC derivatives
transactions (USD 314.0 trillion). Specifically, these stood at 76.4% of interest rate
derivatives (USD 308.6 trillion), 1.1% of forex derivatives (USD 0.8 trillion), 0.9% of
equity derivatives (USD 0.1 trillion) and 44.0% of credit derivatives (USD 4.5 trillion).
Assuming that the share of cleared transactions per instrument are equally applicable
to the euro area market as reported by the ESMA, we estimate the amount of cleared
transactions in the euro area to be €137.9 trillion in notional terms.

40 please note that: a) the share of GCE over NOA has been relatively stable over the last ten years; b) as

GCE includes both derivatives payables and derivatives receivables, the total collateral needs in the
global OTC derivatives market are halved with respect to GCE data reported by BIS statistics.
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We then referred to data available in the ISDA margin survey, which provides
information, at global level, about the collateral:

. pledged with the CCP, distinguishing initial and variation margins (IM/VM) for
interest rate swaps and credit default swaps (CDS)*"; this represents almost the
total cleared transactions in the derivatives market, as equity and commodities
have a residual role;

. used for margining non-centrally cleared positions, distinguishing IM and VM; as
data are provided both for collateral delivered and collateral received, we based
our estimate on collateral delivered only.

Assuming that the share of IM and VM for cleared and non-cleared transactions is the
same at global and Eurozone level, the effective amount of collateral absorbed for
cleared and bilateral transactions* is estimated at 75.4% of the total collateral
needed, equal to €701 billion.

41 Initial margins are based on effective data from CCPs; variation margins are estimated by the ISDA, as

CCPs do not disclose this information.

42 The total collateral pledged for CCPs is estimated at €196.5 billion (€78.5 billion IM and €118.0 billion
VM), while for bilateral transactions it stands at €504.1 billion (€42.8 billion IM and €461.3 billion VM).
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