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Evidence for the euro area

The global financial crisis has propelled several trends in wholesale financial
markets that are causing an increase in the demand for high-quality collateral.
On the money market more transactions are now secured instead of unsecured
and in OTC derivatives markets CCP clearing for standardized contracts becomes
mandatory, raising collateral needs for market participants. Moreover, the Basel
I liquidity standards will probably increase banks’ need for high-quality liquid
assets. It is not clear in advance whether the supply of collateral will grow and at
which rate. On the one hand, many euro area governments now need to finance
high budget deficits. While this is not a favourable development, it does imply that
more debt instruments will become available as potential collateral. On the other
hand, there are concerns about the creditworthiness of several euro area sovereigns
which limits the debt’s collateral value. Due to these developments, some market
participants expect that collateral will become scarce in the near future, which
could impair the smooth functioning of financial markets. This study quantifies the
trends in demand for and supply of collateral and concludes that collateral is likely
to become scarcer but not scarce in absolute terms. It also discusses the expected
economic effects and policy implications of this conclusion.
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1 Introduction

The use of collateral is one of the most important and widespread counterparty
credit risk mitigation techniques employed in wholesale markets (CGEFS, 2001
p- 2). Most collateral is used in secured money markets, derivatives markets, and
in payment and settlement systems. Moreover, central banks require collateral
to mitigate counterparty risk in their credit operations. The global financial crisis
propelled several changes in wholesale financial markets that profoundly affected
the demand for and supply of collateral. Many expect that the demand for collateral
will increase. As an example, take the following quote from Risk Magazine (Nov.
1’ 2010):

‘Incoming rules will create demand for large quantities of liquid assets — principally
government bonds — and will also require those assets to be locked away. It’s not clear
there are enough bonds to go round, and nobody knows how the system will function
when 1t’s less well lubricated’.

Among the ‘incoming rules’ this quote refers to are the new regulations for OTC
derivatives markets. The OTC derivatives markets, which were characterized by
high levels of customization, illiquidity and opacity, were an important driver
of the last financial crisis. In order to make these markets more secure and
transparent, the G2o made a strong commitment at the Pittsburgh summit in
September 2009 to clear all standardized OTC contracts via CCPs by the end
of 2012. In the United States this commitment has been translated into the
Dodd-Frank Act, while in Europe new regulations are being laid down in the
European Market Infrastructure Regulation. These initiatives to promote CCP
clearing stem from the fact that CCPs performed relatively well during the crisis,
while private derivatives arrangements revealed weaknesses (Gzo, 2009). CCP
clearing is expected to raise the collateral requirements for market participants,
because CCPs typically require higher initial and variation margins (and calculate
the variation margin more frequently) than most bilateral clearing arrangements.
Also, CCPs have a clearing fund, to which clearing members must contribute.
Moreover, market participants expect that only large global players will be able to
benefit from increased netting possibilities, which would reduce collateral needs.
ICE Clear Europe, for instance, reported to Risk Magazine (10 Nov. 2010) that
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scarcity of high-quality collateral may require clearing houses to accept other
instruments such as gold:

‘As more instruments are moved into clearing, the demand for high-quality collateral
is going to increase dramatically, and therefore having further strings fo the bow in
terms of what users can use to secure their original margin requirement with clearing
houses is going to be incredibly important’.

The second set of rules affecting the demand for collateral are the new liquidity
standards introduced by the Basel Committee on Banking Supervision in its Basel
III framework (BCBS, 2010a). The Liquidity Coverage Ratio (LCR) states that banks
should maintain a sufficient buffer of high-quality liquid assets to survive an acute
liquidity stress scenario lasting 30 days. The purpose of the LCR is to promote the
short-term resilience of banks to liquidity problems. The Net Stable Funding Ratio
(NSFR) should induce banks to fund long-term assets with sufficient amounts of
stable (long-term) liabilities, thereby reducing maturity mismatches. In order to
comply with these new standards, banks may need to increase their holdings of
high-quality liquid assets. These are also the assets that they use as collateral.

The decline of the unsecured money market after the default of Lehman Brothers in
September 2008 has been a third factor boosting the demand for collateral. Before
2008, monetary and financial institutions were willing to lend each other substantial
amounts of money without any form of collateral, as mutual trust was high. Once
the crisis hit, however, this mutual trust started to decline and financial institutions
became more risk averse, especially when doubtful about their counterparties’
financial health (Capel, 2011, pp. 23-24; ECB, 2009a). This caused transactions to
shift towards the secured money market. As a result, market participants nowadays
need more liquid high-quality assets for collateral purposes than in the past to
attract funding on the private money markets.

It is not clear in advance whether this increase in demand for collateral will be
matched by an increase in supply. The fact that many euro area governments now
run high budget deficits, and need to refinance high debt levels in the future,
necessitates the issuance of new government bonds. However, not all of these debt
instruments will be considered suitable collateral by market participants (CGFS,
2011). The reason is that the high government debt levels in some EMU countries
have had a negative effect on the creditworthiness of these countries. Since market
participants regard only highly liquid assets with a low probability of default as
high-quality collateral, the sovereign crisis has narrowed the range of assets that
market participants accept as collateral. Market participants’ critical attitude towards
collateral has also sparked concerns about the valuation of other assets, especially
structured products, leading to stricter collateral requirements in financial markets
(Hordahl & King, 2008; IMF, 2010).
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As a consequence of these developments, market participants have come to expect
that high-quality collateral will become scarcer in the near future (Capel, 2011; see
quotes). However, since both demand and supply increase by unknown amounts, it
is not clear from the outset whether this will be the case. It is the aim of this paper
to study and quantify the current trends in demand for and supply of high-quality
liquid assets which can be used as collateral, in order to investigate whether collateral
is likely to become scarce in the near future. As suitable collateral will differ between
currency areas, this paper answers the collateral scarcity question for the euro
area only. This question is relevant to market participants since collateral scarcity
may impair their ability to conduct desired financial transactions. The (potential)
friction between supply and demand is also relevant to prudential supervisors and
central banks, who must safeguard the smooth operation of financial markets. In
this regard, it is important to note that collateral scarcity can be perceived as a
counterparty risk bubble too: a situation in which there is too much risk built
up relative to real economic fundamentals. The liquidity crunch after Lehman’s
default has shown that the pre-crisis levels of leverage were not sustainable when
confidence in the economic fundamentals of financial instruments plummeted.
Hence, evidence of collateral scarcity is indicative of the need to de-leverage the
financial system further so as to reduce systemic counterparty risk. Banks that do
not have enough high-quality collateral to secure their transactions could opt for
lower-risk activities.

The structure of this paper is as follows. Chapter 2 develops a practical definition
of ‘high-quality’ assets that can be used by financial institutions as collateral. Then,
the recent trends in the supply of and demand for collateral will be discussed and
quantified in Chapters 3 and 4, respectively. Chapter s discusses the likelihood of
collateral becoming scarce, and discusses the policy implications of the results in
this study. Chapter 6 summarizes.
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2 What 1s High-Quality Collateral?

For the purpose of this study we must first define what ‘high-quality’ collateral
is. This definition should encompass the assets that meet the quality standards of
market participants, central banks and regulators. Although there is quite some
consensus on the theoretical properties of high-quality liquid assets, it is difficult
in practice to achieve consensus on what high-quality assets are. This has several
reasons. First of all, there actually is a continuum of collateral options, which makes
it difficult to draw a strict line between ‘good’ and ‘bad’ assets. Second, the quality
of collateral assets may change over time, due to idiosyncratic of systemic shocks
that affect the creditworthiness of the issuer. The sovereign debt crisis is exemplary
for this fact (CGFS, 2010; 201). Finally, the perceived quality of assets is sensitive
to overall market sentiment. There is a tendency for procyclical credit ratings and
haircuts, which means that an asset’s quality is biased upwards in booming periods
and downwards in times of crisis (CGFS, 2010). With these considerations in mind,
we use a practical definition and define the highest quality collateral for a bank as
the assets that all relevant authorities and market participants would accept, and
that can be used for all purposes. Therefore, we start by exploring the acceptance
criteria of (i) the Basel Committee on Banking Supervision and (ii) the Eurosystem
and then have a closer look at market practices.

2.1 Authorities and high-quality collateral

2.1.1 The Basel Committee on Banking Supervision

The new liquidity framework of the Basel III Accord (BCBS, 2010a) is a starting
point for the discussion about ‘high-quality’ collateral. In this new framework,
two liquidity standards (i.e. LCR and NSFR) are introduced with the aim of
improving the liquidity risk profile of banks. According to the Basel Committee
on Banking Supervision, there are several theoretical properties that high-quality
liquid assets share. There are several fundamental characteristics which concern the
assets themselves: (i) their credit and market risks are low, (ii) their values can be
computed with ease and certainty, (iii) the assets should have a low correlation with
risky assets and (iv) they must be listed on a developed and recognized exchange.
In addition, there are several market-related characteristics determining whether an
asset is high-quality or not: (i) the market for the asset must be active and sizeable,
(i1) price quotes must be readily available, (iii), the group of buyers and sellers
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must not be concentrated and (iv) the asset should be attractive in times of distress
(i.e. when there is a flight to quality). Finally, only ‘unencumbered’ assets - i.e.
assets that are not already in use to secure, collateralize or credit-enhance another
transaction — can be considered high-quality.!

For the purpose of the new liquidity standards, the Basel Committee has categorized
the assets that satisfy these theoretical conditions into two groups: Level r and Level 2
assets. Level 1 assets can be used as high-quality liquid assets without any quantity
restrictions and are valued at market prices. Level 1 assets consist of cash, central
bank reserves and certain classes of marketable securities issued or guaranteed by
sovereigns, other public sector entities (PSEs) and central banks. Level 2 assets
are subject to a 15% haircut and may not exceed 40% of the total stock of high-
quality liquid asset. They consist of riskier classes of marketable securities issued or
guaranteed by sovereigns, other PSEs and central banks. Certain classes of covered
bonds and corporate bonds are also included. More information on the theoretical
properties of ‘high-quality’ liquid assets and the practical classification of these
assets (Level 1 and Level 2) are presented in Appendix Ar.> The Basel Committee on
Banking Supervision thus provides both a theoretical and an operational measure
for high-quality liquid assets, which can be used to develop a practical definition
of high-quality collateral for the euro area. Note that the Basel III criteria for
(quasi) high-quality liquid assets apply to assets that banks should keep on their
balance sheet to cover cash outflows and do not formally apply to assets used as
collateral. But since Basel III’s high-quality liquid assets will be the most attractive
assets for collateral takers, we use the same criteria to develop a practical definition
of collateral. Moreover, the mere fact that banks must obtain certain amounts of
high-quality liquid assets for compliance with the liquidity standards makes these
assets attractive as collateral.

2.1.2 The Eurosystem

The second authority we would like to consider when developing a definition for
high-quality collateral is the Eurosystem. The Eurosystem’s collateral framework
(ECB, 20m) is of great significance for the current discussion on high-quality
collateral. First of all, it defines high-quality assets in terms of both theoretical
characteristics and practical eligibility criteria. Second, assets with the property of
central bank eligibility are more attractive to financial institutions, because they can

1 There are two exceptions to this last rule. First, assets that are received in reverse repo and securities
transactions which are legally owned by the bank can be considered part of the stock of high-quality
liquid assets, provided that these have not been re-hypothecated. Second, high-quality liquid assets that
have been pledged to the central bank or a public sector entity (PSE) but have not been used, may also
be included in the stock.

2 The Basel Committee on Banking Supervision has announced that the observation period for the
liquidity ratios (until 2015 and 2018) will be used to ensure that the design and calibration of the liquidity
ratios is right and that there are no unintended consequences, at either the banking sector level or the
broader system level. Hence, there is a possibility that the definition of level 1 and level 2 assets will
change. This paper works on the basis of the current definition.
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be used to obtain central bank liquidity. This, in turn, enhances these assets’ overall
market liquidity. Hence, a practical definition of high-quality collateral for the euro
area should incorporate the practices of the Eurosystem.

The Eurosystem requires ‘adequate collateral’ to be posted by monetary and financial
institutions that wish to make use of their central bank’s credit facilities. Adequate
collateral in this sense means that the assets used as collateral should exhibit low
credit, market and liquidity risk (Statute of the ESCB, Art.18.1 (ECB, 2008)). These
properties are made operational in a broad collateral framework, known as the
Single List (ECB, 201). The Single List provides general eligibility criteria and
covers both marketable and non-marketable assets. For marketable assets, it dictates
that only debt instruments are potentially eligible. A second requirement is that the
debt instruments are denominated in euro. Third, the assets must be issued in the
European Economic Area (EEA) or issued by an entity resident in the EEA or a
non-EEA Gio country, and they must be settled in the euro area. Fourth, the assets
should be traded on regulated markets or non-regulated markets that have been
approved by the ESCB. Finally, the assets must have a minimum credit rating of
BBB- (which corresponds to a probability of default of 0.40%)34, with the exception
of asset backed securities.s With respect to the category of non-marketable assets,
three types of asset classes are eligible as collateral: fixed-term deposits from eligible
counterparties, credit claims and non-marketable retail mortgage-backed debt
instruments. Each of these asset classes must meet specific criteria, such as being
issued in the euro area, being denominated in euro, and having a minimum credit
classification of BBB- (ECB 2009b, p. 19). A detailed overview of the Eurosystem’s
collateral framework is presented in Appendix Ar.

2.2 A practical definition of high-quality collateral

A practical definition of high-quality collateral focuses on the assets accepted by
the relevant authorities and by market participants for all activities that require
collateral. Hence, for the euro area high quality collateral consists of the smallest
intersection of the asset classes accepted by the Basel Committee and the

3 Originally, the pool of eligible collateral was restricted to debt instruments with a credit rating of A- to
AAA. In response to the crisis the collateral pool was extended to include assets with a credit rating of
BBB+ to BBB- (ECB 2010a).

4 Recently, the ECB decided to suspend the application of the minimum credit rating threshold in the
collateral eligibility requirements in the case of marketable debt instruments issued or guaranteed by
sovereigns that take part in an IMF and or EU programme http://www.ecb.int/press/pr/date/2010/html/
priooso3.en.html.

5 Asset backed securities (ABS) are eligible when they receive a AAA rating from two external credit
assessment institutions at the time of issuance, and retain a rating of A- or higher during their time to
maturity. On 11 December 2011, the ESCB decided that in addition to the aforementioned products, ABS
with a second-best rating of at least ‘single A’ at issuance and at least A- at all times thereafter are eligible,
if the assets meet certain criteria w.r.t. the underlying asset of the ABS, the counterparty’s activities and
contractual provisions. For more information see: http://www.ecb.int/press/pr/date/2011/html/
priii2o8_r.en.html.
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Eurosystem, provided that market participants accept them as well. Due to the
broad collateral framework of the Eurosystem, the definition of high-quality liquid
assets of the Basel Committee will be the restrictive factor. In constructing the
definition, a distinction is made between high-quality collateral and quasi high-
quality collateral. High-quality collateral only incorporates Level 1 assets as defined
by the Basel Committee. This is so because Level 1 assets represent the highest
quality and most liquid assets so that these assets are preferred by authorities and
market participants. Accordingly, there are no haircuts or quantity restrictions for
these Level 1 assets in the Basel framework. However, should high-quality collateral
become scarcer, pressure on these assets’ prices may become too great and market
participants could start accepting a wider range of assets as collateral. Because of
this possibility, this study also considers what will be called ‘quasi high-quality’
collateral. Quasi high-quality collateral consists of the Level 2 assets from the Basel
framework that are eligible within the Eurosystem. These assets were argued to be
of lower quality than high-quality collateral assets. This also explains why they are
subject to a haircut and to quantity restrictions. Table 1 show the definition of high-
quality and quasi high-quality collateral, based on the practices of the Eurosystem
and the Basel Committee.

Table 1 shows that both high-quality collateral and quasi high-quality collateral must
meet several general criteria. That is, the collateral assets must be (i) denominated
in euro, (ii) issued in the EEA or issued by an entity resident in the EEA or a
non-EEA Gro country and settled in the euro area, and (iii) traded on regulated and
ECB approved exchanges. High-quality collateral then comprises ‘marketable debt
instruments issued or guaranteed by sovereigns, other public sector entities or central banks
with a credit rating of AAA to AA- and marketable sovereigns with a credit rating of A+
to BBB-". Quasi high-quality collateral comprises: ‘high-rated corporate and covered
bonds (AA- or higher) and marketable debt instruments issued or guaranteed by sovereigns,
other public sector entities or central banks with a credit rating of A+ to A-".

In this study we need an exact definition of high-quality collateral to make estimates
of the supply of high-quality collateral. Our definition in Table 1 is based on the
idea that high-quality assets are the assets that meet the quality standards of all
the relevant agents (market participants, central bankers and regulators). However,
while using this definition for our estimates, we by no means suggest that financial
institutions that accept assets as collateral that are not covered by our definition take
on bad risks. In general, counterparty risk can be managed by (i) doing transactions
with financially sound institutions only (i.e. counterparty requirements), (ii) setting
quality requirements on the collateral (collateral requirements) or (iii) imposing a set
of control measures, including haircuts, concentration limits and measures to avoid
a high correlation between the counterparty’s financial health and the collateral’s
value (risk control measures). The three elements of a financial institution’s risk
management framework should be interrelated. For instance, financial institutions
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may decide to set lower quality requirements on collateral, but to compensate
that through tougher counterparty requirements and/or risk control measures. An
example here is the Eurosystem, which has opted for a broad collateral framework
to give potential access to many different financial institutions throughout Europe
and which therefore actively uses risk control measures.

2.3 Market participants and high-quality collateral

The definition of high-quality and quasi high-quality collateral developed above is
only of practical use when it is in line with market participants’ perception of asset
quality. In this section we therefore examine the collateral practices in the European
repo market (secured money market) and the global OTC derivatives market.

Collateral practices among European repo market participants can be examined
by looking at (i) the types of financial assets that are used to collateralize repo

transactions, (ii) the credit ratings of the collateral, and (iii) the haircuts that are

Table 1: Practical definition of high-quality liquid assets

General criteria

* Denominated in euro

* Issued in EEA or issued by an entity resident in the EEA or non-EEA Gro, and
settled in euro area,

* Traded on regulated markets

High-quality collateral

Debt instruments

* Marketable securities issued or guaranteed by sovereigns, PSEs or central banks
o with a credit rating of AAA to AA-

* Marketable sovereigns or central bank debt securities
o with a credit rating of A+ to BBB-

Quasi high-quality collateral

Debt instruments

* Marketable securities issued or guaranteed by sovereigns, PSEs or central banks
o with a credit rating of A+ to A-*

* Corporate bonds (if not issued by a financial institution)
o with a credit rating of AA- or higher

* Covered bonds
o With a credit rating of AA- or higher

* Sovereign debt with a rating between A+ and A is excluded as it is already part of the stock of
high-quality liquid assets.
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applied to the posted collateral. Useful information on the asset types used as
collateral can be found by looking at collateral practice of repo CCPs. Repo CCPs
allow anonymous trading against a pre-specified basket of general collateral. As
members do not know their direct counterparty, the collateral assets received must
be of high quality and liquid so that they can successfully mitigate any credit risk
arising from a counterparty’s default. One of the main and fast-growing repo market
platforms in Europe offering euro money market trading via CCPs is EurexRepo.
EurexRepo has a funding-oriented market segment named Euro GCPooling so that
market participants’ perception of asset quality can be derived from the collateral
baskets offered by Euro GCPooling. Data from EurexRepo (2011) suggest that the
assets contained in the most widely used ECB Basket,® which contains a subset of
assets eligible with the Eurosystem, are in line with the definitions of high-quality
and quasi high-quality assets given in section 2.2 above. Approximately 73% of
the collateral value in the GCPooling ECB basket stems from bonds and 91% of
the total collateral value is issued by governments (central, local and regional),
supranational entities and government agency institutions.

Next to the asset class and issuer type, credit ratings also form an important
component of the definition of high-quality and quasi high-quality collateral.
Since 2001, the International Capital Market Association (I(CMA) has surveyed the
developments in the European repo market. As of June 2009, the survey includes
the credit ratings of collateral used in tri-party repos. These figures indicate that
approximately 87% of the collateral used in repo transactions has a credit rating of
A or higher. The largest category is AAA, which accounts for approximately 48% of
the total stock of collateral. The share of collateral with a credit rating below BBB
is negligible, with an average share over June 2009-June 2011 of just 2.5%. These
observations also support our practical definition.

The haircuts on collateral are a third indicator of perceived asset quality. Haircuts
are a discount to the value of the asset and reflect its perceived risk. A large
haircut indicates high expected volatility of the asset’s value and especially its
expected downward potential. The Committee on the Global Financial System
(CGEFS, 2010) studied the development of haircuts during the financial crisis and
documents a clear segmentation of asset classes. Haircuts on short- and medium-
term government? and agency (covered) bonds were small before the onset of the
crisis (ranging from 0% to 1% for prime counterparties) and increased marginally
(1 percentage point maximum) during the crisis. These are the asset classes that are

6 Figures of GCPooling indicate that this basket is preferred by market participants over the ECB
Extended basket, which includes less liquid assets: approximately 90% of all transactions are collateralised
with assets from the ECB Basket (EurexRepo, 201m).

7 The CGFS (2010) takes the G7 countries as sample for the government bond category. Government
bonds have generally been considered to be relatively safe investments. However, the European
sovereign debt crisis illustrates that not all government bonds can be used as high-quality collateral at all
times.
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included in our definition of (quasi) high-quality collateral. On the other hand,
asset-backed securities (ABS), prime mortgage-backed securities (MBS), other high-
rated structured products, equity and high-yield bonds received larger haircuts
before the crisis (ranging from 4% for prime MBS to 10% for ABS, other structured
products and G7 equities), and also faced stronger increases in their haircuts during
the crisis (the minimum increase was § percentage points for equity). Prime MBS
(AA- to A-) and structured products faced the largest increase in haircuts, of 92 and
90 percentage points, respectively.

The International Swap and Derivatives Association® (ISDA) provides valuable
information on collateral used in OTC derivatives transactions. These transactions
have become increasingly more collateralized over the last decade. ISDA (2011)
documents an increase in the number of collateral agreements among its survey
respondents from 16,000 in 2000 to 149,518 in 2010, a more than ninefold increase.
Collateral agreements in OTC derivatives markets are often governed by ISDA
Master Agreements and the related Credit Support Annex (CGFES, 2010 p. 5). ISDA
reports that in 2010, 90% of the collateral agreements reported by its respondents
were ISDA collateral agreements (ISDA 2011, p. 13).° The collateral criteria for
OTC derivatives transactions have been very stable over time, and did not change
during the financial crisis. Cash has been the most common type of collateral,
averaging 80% of the total collateral stock between 2005 and 2010. Of the non-cash
collateral, 73% consist of government securities and government agency securities,
supranational bonds and local government bonds. A significantly smaller part of
the non-cash collateral (27%) consists of equity and commodities.

All these sources indicate that the (quasi) high-quality assets as defined in Table
1 correspond with the assets that are used as collateral in today’s financial market
practices. First of all, data from GCPooling and ISDA indicate that the preferred
asset types in repo and OTC derivatives transactions correspond with the asset
types that are included in the practical definitions. The only exception is cash,
which is not part of the definition but extensively used in OTC derivatives markets.
However, to obtain cash or payment capacity financial institutions need to have
assets that are eligible collateral for the central bank or on the repo market. We
thus focus on these underlying assets. Second, market participants’ attitude towards
credit ratings and applied haircuts also supports our practical definition.

8 ISDA is one of the world’s largest financial trade organisations with over 820 member institutions from
57 countries (ISDA, 20m). ISDA aims at identifying and reducing sources of risk in the derivatives and
risk management business.

9 In the other cases other, often local, collateral agreements were used such as the European Master
Agreement, German DRV, French FBF or Japanese Credit support annex (CGFS, 2010).
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3 Supply of Collateral

3.1 The current supply of (quasi) high-quality collateral

The ECB Annual Reports show that the amount of eligible collateral within the
Eurosystem has grown significantly over the course of the years. Focusing on
the nominal values of eligible marketable assets (there are no data available for
non-marketable assets), this figure increased from €5.3 trillion in January 1999 to
€14 trillion in 2010. The available stock of (quasi) high-quality assets for financial
institutions in the euro area can be derived from the Eurosystem’s Eligible Asset
Database (EADB ™). The EADB contains information about all marketable debt
securities that are eligible for the Eurosystem’s monetary policy operations. We
focus on the subset of the EADB-securities that can be called (quasi) high-quality
by the above definition.

To determine the current supply of (quasi) high-quality collateral we calculated the
collateral value after haircuts (CVAH) of this subset of securities. The CVAH is a
good measure for the supply of collateral as it is based on the current market value
of the assets (including accrued interest) and also incorporates the haircuts applied
against the assets’ risks. As financial institutions may differ in their risk assessment,
the haircut and the CVAH may differ too, depending on where the collateral
is used. In this paper we calculated he CVAH by multiplying the outstanding
nominal amounts of the asset by the respective bid price factor,” adding accrued
interest, and subtracting the applicable haircut.> Data on the outstanding nominal
amounts, bid price factors and the starting date of the interest accrual were obtained
from Bloomberg. Where no price data were available, we used the average bid
price factor for the asset type concerned. To obtain a conservative estimate for the
CVAH we looked at both the Eurosystem’s haircuts and the Basel III haircuts and
used the highest of the two to compute the CVAH.

10 The list of eligible marketable assets is downloadable from the ECB website.

1w The bid price 1s the highest price for which market participants are willing to buy the asset and is often
quoted as a percentage of the nominal amount outstanding (the bid price factor).

12 In formula: CVAH = [(nominal amount outstanding * bid price) + accrued interest] * (1 — haircut).
Accrued interest is: coupon rate/365 multiplied by the number of days and the nominal amount
outstanding.
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Figure 1 shows the results of this calculation. On 17 November 201 the eligible
collateral within the Eurosystem had a market value of €10.62 trillion. Applying our
definition of (quasi) high-quality collateral to this set of assets, we found that €7.82
trillion qualified as high-quality collateral and €1.55 trillion as quasi high-quality
collateral. Then the haircuts set by the Eurosystem (green bars) and Basel III (red
bars) were applied. The Eurosystem applies stiffer haircuts to high-quality collateral
than Basel III, whereas for quasi high-quality collateral the Basel III haircuts are
higher. In order to obtain a conservative outcome for the CVAH (blue bars), we
used the Eurosystem’s haircuts for high-quality collateral and the Basel III’s haircuts
for quasi high-quality collateral. This leads to the conclusion that the current supply
of high-quality collateral is €7.6 trillion and that for quasi high-quality collateral it
is € 1.3 trillion.

Figure 1 Collateral value of (quasi) high-quality collateral, before and after
haircuts, in EUR trillion
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13 Hence, these calculations do not incorporate the December 11 changes in the eligibility criteria for
ABS. Since ABS are not included in the definitions of high-quality and quasi high-quality collateral,
their values will not be affected by this new rule.
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3.2 Future supply of high-quality and quasi high-quality collateral

3.2.1 High-quality collateral

High-quality collateral was defined above as (i) debt issued or guaranteed by
sovereigns, PSEs or central banks with a credit rating of AAA to AA- and (ii)
debt zssued by sovereigns or central bank debt with a credit rating of A+ to BBB-.
To determine the future supply of such collateral we used the change in general
government debt of the euro area countries as a proxy, where ‘general government’
covers different governmental levels (central, state, regional and local) as well as
public sector entities (PSEs) such as social security funds. The change in general
government debt determines the financing needs of the public sector and can be
used as a proxy for the debt instruments issued by public sector entities. It also
is a good proxy for the fotal future supply of high-quality collateral, since only
17% of high quality collateral is guaranteed by the public sector but issued by the
private sector (source: EADB, Bloomberg). Another consideration is that the value
of publicly guaranteed but privately issued debt would be very difficult to predict.
Finally, we focused on euro area countries’ debt (rather than on debt from EEA and
non-EEA Gro countries) since according to our definition, high-quality collateral
for the euro area should be denominated in euro. Data were taken from the
European Commission’s AMECO database.

General government debt levels within the euro area rose significantly in recent
years because of the discretionary stimulus measures, automatic stabilizers and
government support to the financial sector that were triggered by the financial
crisis and the subsequent economic downturn. Between 2007 and 2010 the average
budget deficits of advanced economies increased from 1% to 8% of GDP, and
government debt rose from 73% to 93% of GDP (CGES, 2011 p. 3). The sovereign
crisis also affected the pool of high-quality collateral because of the sovereign credit
downgrades in some euro area countries. If a sovereign’s rating falls below BBB-,
its debt no longer qualifies as high-quality collateral as defined above. Debt from
lower levels of public sector entities is excluded when ratings fall below AA-.

Figure 2 illustrates the changes in general government debt for the euro zone
countries with a credit rating of (i) AA- or higher (blue line) and (ii) BBB- or higher
(red line), using Standard & Poor’s ratings on 21 November 2011. According to our
definition, high-quality collateral should at least have a rating of AA- unless the
debt is issued by a sovereign (in which case the minimum rating is BBB-). Hence,
the blue line gives a lower bound of high quality assets (since it excludes sovereign
debt with a rating between A+ and BBB-), whereas the red line presents an upper
bound (since it includes other public sector debt with a rating between A+ and

14 We assume that all government debt issued in the euro area is denominated in euro. The OECD’s
Sovereign Borrowing Outlook shows that 99% of the debt issued by governments is denominated in the
local currency.
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Figure 2 Change in general government debt, in EUR billions
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BBB-). The figure illustrates the enormous growth in government debt since the
onset of the financial crisis. Given our definition of high-quality assets, this has led
to a substantial increase in the supply of high-quality collateral.

Using the European Commission’s estimates of financing needs in 2011 and 2012
(AMECO database), we project that the amount of high-quality assets will increase
by €330-€ 442 billion in 2011 and by € 261-€ 342 billion in 2012. Given that in the
EADB sovereign and local government debt issuances with a credit rating between
of AAA and BBB- are assigned haircuts between 0.5% and 7.5%, we assume that
the haircut on newly issued general government debt will be 4%. The collateral
value after haircuts of new high-quality government debt will then be € 317-€ 424
billion in 2011 and € 251-€ 328 billion in 2012, implying that by the end of 2012 the
stock of high-quality collateral will have grown by € 568-€ 752 billion. We will use
€700 billion (€o0.7 trillion) as a point estimate below, considering that new debt
guaranteed but not issued by the public sector has not been incorporated in the
analysis.

3.2.2 Quasi high-quality collateral

Quasi high-quality collateral as defined above consists of (i) marketable securities
issued or guaranteed by sovereigns, PSEs and central banks (with a credit rating of
A+ to A-)s, (ii) corporate bonds of non-financial institutions (with a credit rating
of AA- or higher) and (iii) covered bonds (with a credit rating of AA- or higher).

In practice, covered bonds are the main component of quasi high-quality collateral

15 With the exception of sovereign debt instruments with a rating between A+ and A-, as these are
considered to be high-quality collateral (see above).
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Figure 3 Supply of European covered bonds, in EUR billions
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with a share of 85%. Figure 3 shows that net issues of covered bonds in the euro area
and the United Kingdom were quite high in the late 1990s, somewhat lower in the
period 2000-2008 and negative in 2009 and 2010 as a result of the financial crisis.
On average, the covered bond market grew by an annual € 85 billion in 1994-2008.

The future supply of quasi high-quality collateral can be estimated by looking at the
future issuance of European covered bonds. The latter depends on how banks are
going to structure their funding in the next couple of years. As banks can fund their
activities by various types of debt and/or equity, a bank’s funding decisions will
depend on opportunities in different financial markets as well as the bank’s own
credit rating and the broader economic environment. This makes it very difficult
to project what amount of covered bonds will be issued relative to other funding
possibilities.

There are currently several trends that stimulate the further development of the
covered bond market. Some of these trends favour secured over unsecured lending,
indirectly promoting the issuance of covered bonds as a particular form of secured
lending. Other trends have a direct positive impact on the covered bonds market.
First, there will be an indirect positive impact on the covered bonds market as under
Basel III capital requirements for secured loans are lower than for unsecured loans
(as was the case in Basel I and Basel II). Recent regulatory discussions to promote
the ‘bail-in’ of unsecured debt (i.e. its conversion into equity in case of stress) and
‘depositor preference’ (deposit owners get to claim before unsecured lenders) could
further discourage unsecured lending. Among the new trends with a direct effect
on covered bonds is the preferential treatment received by covered bonds under
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the new liquidity standards of Basel III (BCBS, 2010a). Indeed, many banks have
reported that they intend to hold more covered bonds because of this. Another
direct trend is a tendency in some countries for covered bonds to replace the
riskier and less liquid asset-backed securities (ABS), because covered bond markets
remained relatively liquid during the financial crisis while some (but certainly not
all) ABS markets dried up completely and some ABS haircuts skyrocketed.” In
these countries banks are expected to issue more covered bonds for the purpose
of obtaining liquidity from the central bank in what is called ‘own use of covered
bonds’, as well as on the private repo market.

At the same time there are other trends that discourage the further growth of the
covered bonds market. First, there are natural limits to the overall size of this
market. If banks issue covered bonds, they need good quality assets (e.g. high-
quality mortgage loans) to secure these bonds. If all the bank’s ‘suitable’ assets are
encumbered, the bank can no longer issue covered bonds. Second, the issuance of
new covered bonds will lower the amount of unencumbered assets that are available
to fulfil commitments to other debtors if the bank defaults. Therefore, several
supervisors in the euro area have imposed ceilings on the issuance of covered bonds
to protect other debtors. Even where there are no such regulatory ceilings imposed,
banks themselves may see limits as unsecured funding may become unaffordable
(as unsecured lenders ask hefty risk premiums) if they issue too many covered
bonds. Finally, the current financial market situation is also likely to discourage
the issuance of new covered bonds. Banks in many countries, for instance German
banks (traditionally a large issuer of covered bonds), are deleveraging, meaning that
these banks will issue less debt. Also new covered bonds issues in some euro area
countries are discouraged by the sovereign crisis, as this crisis has raised concerns
about the health of the banking sector in some euro area countries as well as about
the quality of the mortgage loans used to secure the banks’ covered bonds. There
are some early indications that these concerns also have negative effects the covered
bonds markets in other euro area countries.

Looking at all these different trends, some encouraging and others discouraging the
covered bonds market, it is impossible to say which trends will prevail or to give
an accurate estimate of the future size of the covered bonds market. We therefore
simply assume that the covered bond market will grow by an annual €85 billion
in 2011 and 2012 as it did in the years 1994-2008. Accordingly, compared to the last

16 Banks that hold covered bonds on the asset side of their balance sheet need less stable funding than
banks that hold unsecured loans. Moreover, covered bonds are included in the Basel III definition of
high-quality liquid assets. Focussing on the liabilities side, covered bonds funding is more attractive than
unsecured wholesale borrowing, because the former has a lower run-off rate in the LCR-stress scenario
and therefore requires a lower level of highly liquid assets (see Chapter 4).

17 Other euro area countries such as the Netherlands have a strong ABS market with qualitatively good
products. Moreover, in some countries (e.g. the Netherlands) covered bonds are reported to be
substantially overcollateralized, thus putting a disproportionate claim on the bank’s assets. In these
countries the covered bond sector will probably not grow as strongly as in other countries.
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available figure of late 2010, we estimate an increase of €170 billion in covered
bonds outstanding by the end of 2012, which - after applying the 15% Basel III
haircut (see above) - yields a collateral value after haircuts of €145 billion or €o.1
trillion. Some anecdotal market evidence supports an estimate of this magnitude.

3.3 Summary

This chapter has quantified the current and future supply of high-quality and quasi
high-quality collateral. The current value of high-quality collateral after haircuts is
€7.6 trillion and is expected to be around € 8.3 trillion by year-end 2012. The value
of quasi high-quality collateral currently stands at € 1.3 trillion after haircuts, and is
expected to be around €1.5 billion at the end of 2012. Hence, by year-end 2012, the
combined value after haircuts of high-quality and quasi high-quality collateral is
expected to be around € 9.8 trillion.
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4 Demand for Collateral

The shift in transactions from unsecured to secured money markets, the new
regulations for OTC derivatives transactions and the liquidity standards of Basel
III will affect the future demand for high-quality collateral. This chapter identifies
and quantifies the effects of these new developments. Our study focuses on the
euro area. But sometimes data were only available at the European level. In those
cases we used a scaling factor to estimate the euro area’s share. Considering three
different measures of the euro area’s weight in the European economy or financial
sector and taking their average, we assumed a scaling factor of 72% and used this
where necessary.’®

4.1 The secured money market

4.1.1 The repo market and the financial crisis

To determine the future collateral needs in the euro area repo market, we first discuss
the recent developments in the private European repo market. The European repo
market has grown significantly over the last decade. The average daily turnover
more than doubled between 2002 and 2010, from € 11 billion euro to € 231 billion,
based on an ECB survey among 105 financial institutions from 25 EU countries
(ECB, 2010a). In terms of amounts outstanding (see Figure 4), the repo market
tripled between 2001 and 2010, from €924 billion to €3.0 trillion (International
Capital Market Organisation (ICMA), 20m). Generally, the growth of the repo
market prior to the crisis reflects the fact that investors found repo-transactions a
relatively safe investment and an efficient means for shifting liquidity (Cossin et al.,
2003; ECB, 20102). But there were also several exogenous factors that contributed to

18 To obtain a reasonable scaling factor, we looked at the euro area’s share in Europe’s (i) financial
balance sheet, (ii) financial transactions, and (iii) gross domestic product (GDP). Financial balance sheet
data are indicative for the overall size of the euro area’s financial market, providing information on
financial assets and liabilities positions at one point in time (stock data). Figures from Eurostat indicate
that between 1999 and 2009, the euro area accounted for 70.9% of Europe’s financial balance sheet.
Second, the number of financial transactions measures the activity in financial markets over a certain
period of time (flow data). Between 1999 and 2009 the euro area’s transaction volume accounted for
70.8% of the European volume. Third, with respect to economic activity, Eurostat data indicate that the
euro area’s share in the EU27’s GDP amounts to 74.0% on average over the same period. Taking the
average of these three factors results in a scaling-factor of 72%.
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this strong growth.” At its peak in 2007, the repo market had a value of €3.4 trillion
in amounts outstanding,.

Figure 4 also shows that amounts outstanding on the repo market plummeted
after 2007. At its lowest point in 2008, the value was reduced to €2.3 trillion.
Although the financial crisis led to a shift in transactions from unsecured to
secured money markets (i.e. an increase in the share of the secured market in the
overall private money market), the secured market also suffered badly from the
financial crisis (Capel, 2011, p. 23-24; ECB, 2009a). Market participants’ concerns
about the valuation of collateral assets and counterparties’ creditworthiness put a
strain on secured money markets (Hordahl & King, 2008; IMF, 2010). Indeed, only
creditworthy counterparties were able to obtain loans provided that they offered
high-quality collateral or accepted large haircuts on other collateral (GCFS, 2010).
Activity on the repo market was also negatively affected by the decline in economic
activity caused by the financial crisis. Finally, transactions on the secured money
markets were ‘crowded-out’ by the special measures that the Eurosystem took to
alleviate the funding problems of financial institutions. The resulting abundant
liquidity provision by the Eurosystem (ECB 2010a) reduced banks’ need to obtain
liquidity from the private money markets. Moreover, as the spread between the
money market interest rates and the ECB deposit rate decreased, banks were less
willing to take on the credit risk associated with interbank lending and sought
recourse to the deposit facility.

Since December 2008 the European repo market has recovered?® and there are
good reasons to expect further growth. Two positive exogenous factors that boosted
growth before the crisis (see note 19) continue to exist. Given the benefits of CCPs,
their good performance during the crisis and market participants’ current risk
aversion, this share can be expected to increase. Second, compared to unsecured
money market transactions, repo transactions — especially those covered by high-
quality and liquid collateral - receive preferential treatment under Basel III, in terms

19 First of all, repo market infrastructure became more efficient through the increased use of CCPs
(IMF, 2010 pp. 64-65; ECB 2007, p. 18; CPSS, 2010). CCP-clearing reduces credit and settlement risk by
multilateral netting of positions. Moreover, trading limits are often based on the size of open positions
vis-a-vis each counterparty and CCPs reduce these open positions via multilateral netting. In this way
CCPs can positively affect market activity. The fact that CCPs can organize anonymous trading could
also contribute to more market activity. Second, the available pool of collateral increased, which made
more repo transactions possible. This increase in the collateral pool was due to the increased securitization
of illiquid assets such as mortgages (IMF 2010 p. 64-65; ECB 2007, p. 18) and less stringent collateral
requirements in the Eurosystem, which made higher quality collateral available for other uses (ECB,
2011; ECB 2009b; ECB 2004). Third, regulations under Basel I and II favoured repo lending over
unsecured lending, as the former were assigned a lower risk-weight and thus lower capital charges (BCBS,
2006).

20 Note the sharp rise and subsequent decline of the outstanding volume in the repo market in 2010. A
possible explanation is a change in the sample of respondents to the ICMA survey on which the data are
based. According to ICMA, the peak in 2010 can be explained by ‘exceptional’ factors that unwound in
the second half of the year. However, ‘beneath these unusual swings in activity, there is still a discernible
trend towards recovery in the repo market’ (ICMA 2011, p. 12).
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of both capital requirements and the new liquidity standards. These developments
are supportive of future growth.

However, we do not expect the same rates of growth as before the crisis. First, market
participants are likely to remain more risk averse than before the crisis, which - as
indicated above — puts strains on the development of the market. Second, banks
in many euro area countries are deleveraging, which will lower their demand for
funding. Finally, there is an endogeneity issue: rapid growth of the secured money
market would make high-quality collateral scarce, leading to countervailing forces.
In the event of collateral scarcity, repo market interest rates would decrease (in
return for scarce high-quality assets a cash lender has to accept a lower return) and
market participants would become more willing to pay higher interest rates on
unsecured loans. This might prompt some liquidity suppliers to accept unsecured
lending.

4.1.2 Estimating collateral needs in the repo market

To project the future development of the European repo market, we assume that
the current positive trends will continue in the next couple of years. We also assume
that other relevant factors, such as the size of the Eurosystem’s monetary policy
operations and the relative costs of repo transactions, remain constant. This implies
that we focus on ‘first-round effects’ and do not consider the possible feedback of
scarcer high-quality collateral and its impact on secured money market interest rates.
To estimate future activity on the European repo market we used data from the
ICMA surveys since amounts outstanding (stock variable) give a better indication
of the collateral value needed in this market than the turnover data (flow variable)
provided by the ECB.> The estimation results are presented in Figure 4. The first
two models estimate a trend through time (with June 2001 set equal to t=1) based
on least squares estimation with either the complete data sample or the pre-crisis
data only (i.e. up-to and including June 2008). Considering the pre-crisis data only
(purple dotted line in Figure 4), we get a statistically significant and highly positive
trend. According to this trend, the amount outstanding could rise from € 3.0 trillion
(Dec. 2010) to €5.2 trillion in 2012. If estimates are based on the complete data
sample (green line), they also reflect the market’s decline during the crisis. The trend
is then less pronounced but still significant positive and predicts that outstanding
amounts could rise to €3.9 trillion in 2012. Finally, considering that repo market
activity is likely to be positively correlated with economic activity, we also used
a model that related the outstanding amount in the European repo market to the

21 There are some limitations to these data. Since the stock data from the ICMA (2011) (and also the
turnover data from the ECB (2010a)) are based on surveys, some of the variation in the data will be
caused by changes in the survey respondents and not be indicative of developments in the whole market.
Due to the bilateral nature of repo transactions, higher-quality data are not available. An additional
difficulty is the limited number of observations available: ICMA provides semi-annual data between
2001 and 2010.
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Figure 4 Trends in the European repo market — amount outstanding,
EUR trillions
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GDP of the 27 EU Member States. This led to an estimate on outstanding amounts
of €3.7 trillion in 2012.

Based on our analysis above, we expect further growth of the secured money
market but at a lower rate than before the financial crisis. As there is no precise
way to forecast this growth rate, we use the estimation results from the trend model
covering the complete data sample and the GDP model and project that the amount
outstanding in the European repo market rises from its current level of € 3.0 trillion
to €3.8 trillion in 2012. By implication, the collateral needs will also rise to these
amounts for the European Union. Given that the euro area accounts for 72% of the
European Union’s financial market (see above), the collateral needs for the euro
area with respect to repo markets can be expected to rise from its current estimated
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level of € 2.17 trillion to €2.75 trillion in 2012 (i.e. an increase of € 580 billion or € 0.6
trillion between 2010 and 2012).

4.2 The OTC derivatives market

4.2.1 The derivatives market and the financial crisis

The demand for high-quality collateral will also increase as a result of recent
developments in the OTC derivatives market. The derivatives market is a global
market where both standardized and non-standardized products are traded. Fully
standardized products are traded on exchanges, while idiosyncratic and more
complex products are traded bilaterally over the counter (OTC). Both the exchange
traded and OTC derivatives market have grown markedly over the last decade.
Notional amounts - i.e. the nominal values on which derivatives contracts are
based — are a good indicator for the size of the derivatives market (ECB 2010b,
p- 99; Hull, p. 778). In terms of notional amounts outstanding, the exchange traded
derivatives market grew from $14 trillion to $8; trillion between June 2000 and
June 2011, while the OTC market expanded from $94 trillion to $708 trillion
(BIS, 2011). Figure 5 shows the growth of the OTC derivatives market for different
derivatives types. This section focuses on the OTC derivatives because there are
some important policy changes (see below) that will affect the demand for collateral
on this market. Moreover, this market is much more sizeable. We will return briefly
to the exchange-traded derivatives market in Chapter 5 where we look at the total
demand for high-quality collateral.

If the market price of the underlying value changes, the value of the derivatives
contract changes too, affecting the open position or (credit) risk exposure of the
‘recipient’ party to the other. This implies that notional amounts outstanding do
not measure the (counterparty) risk that the derivatives contract entails. The best
available measure for risk exposure in the derivatives market seems to be the gross
credit exposure. It sums the absolute market values of all open contracts with either
positive or negative replacement values after allowing for netting possibilities.>
Between June 2000 and June 2011, gross credit exposure rose from $ 937 billion to
$ 3.0 trillion (Figure 5). During the financial crisis, notional amounts outstanding
decreased because of increased risk aversion among market participants and due
to trade compression. However, gross credit exposure still rose sharply in 2008
because of the impact of increased asset price volatility on the market values of

22 Another measure for risk in the derivatives market is gross market value. It is the sum of the absolute
market value of all open contracts with either positive or negative replacement values. As it does not
consider bilateral netting agreements, which many OTC contracts allow for, the gross market value
overestimates the true exposure in the OTC derivatives market. See further ECB (2010 p. 99) and BIS
(2010, p. 2)

23 Trade compression is the reduction of the notional amount of trades outstanding while maintaining
the same risk profile. The process involves aggregating a large number of trades with similar characteristics
such as cash flows, into fewer trades with less capital exposure (Source: DTCC: http://www.dtcc.com/
downloads/products/derivserv/tiw_data_explanation.pdf’)
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Figure 5 OTC derivatives market — notional amounts and gross credit
exposure, USD trillions
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derivatives contracts. During the first half of 2011, notional amounts increased
again, but gross credit exposure decreased.

Besides being affected by the crisis, the OTC derivatives market played a significant
role in exacerbating the financial crisis.*# This was not a coincidence. First of
all, the very nature of the derivatives market has the potential of spreading and
exacerbating systemic risks. Derivatives transfer risk in a highly leveraged fashion.
A position in a derivatives contract thus generates more exposure than a position
in the underlying asset itself. Secondly, OTC markets are characterized by high
levels of customization and hence illiquidity, lack of transparency, high market
concentration and interconnectedness, and lack of regulations. By contrast, the
exchange traded derivatives market is on the whole liquid, more regulated and less
opaque (European Commission, 2010; ECB 2010Db, p. 94).

24 This was especially true for the credit segment of the market, which caused the crisis to spread
beyond the US subprime mortgage crisis. Financial institutions that had written large amounts of credit
default swaps, which protected buyers from losses in the subprime mortgage sector, incurred large losses.
Once the credit segment of the OTC market was hit, the problems spread to other segments due to the
interconnectedness and high level of concentration in the market (European Commission, 2010). The
near-collapse of Bear Stearns in March 2008, the default of Lehman Brothers in September 2008 and the
bailout of AIG are exemplary for the problems in the OTC derivatives market (European Commission,
2010).
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In response to these problems, the G2o made a strong commitment at the Pittsburgh
summit of September 2009 to reform the market, by mandating that standardized
contracts be cleared through central counterparties (CCPs) by end-2012, and that all
trades should be reported to trade repositories. Moreover, the G2o announced that
non-centrally cleared contracts should be subject to higher capital requirements. This
latter factor should induce banks to seek CCP clearing and to improve margining
practices for bilaterally cleared derivatives. In Europe, the stricter regulations for
the OTC market are laid down in the ‘EU Regulation on OTC derivatives, central
counterparties and trade repositories’, and will be finalized in EMIR (EC, 2010). The
initiatives to increase clearing through central clearing counterparties (CCPs) stem
from the fact that CCPs performed well during the crisis, while - as just discussed
— bilateral derivatives arrangements revealed weaknesses (G20, 2009).

Moving a large share of the OTC derivatives market to CCPs for clearing will raise
the demand for high-quality collateral. Although bilateral clearing arrangements
require collateral too, as counterparties have to post variation margin with the
other party according to marked-to-market changes in the value of the contract
(and sometimes initial margin as well), in practice many bilateral trades are not
fully collateralized and margin calls are not always made frequently. In the case of
CCPs, on the other hand, margins are typically set at market level and margin calls
are made daily (sometimes even intraday if necessary). In addition, CCPs require
collateral in the form of guarantee fund contributions. This collateral is meant to
cover potential future losses that would occur in a stressed market situation so that
the CCP should be able to withstand crisis situations. CCPs also offer multilateral
netting and this netting lowers open positions and therefore collateral demanded
from banks. Most banks, however, expect that only large dealer banks in OTC
derivatives will be able to benefit from the netting effect of CCPs and have to post
less collateral while others will have to put forward more collateral for their OTC
derivatives trade (Capel, 2011, p. 30).

4.2.2 Estimating collateral needs in the OTC derivatives market

Several methods have been used in the literature to estimate the collateral needs
in OTC derivatives markets. All these methods rely on the OTC derivatives data
provided by the Bank for International Settlement (BIS) and the International
Swap and Derivatives Association (ISDA). The first is the method developed by
the International Monetary Fund (IMF), which compares derivatives payables to
collateral paid (Singh, 2010). The derivatives payables of a financial institution are
the sum of that institution’s liabilities to all other counterparties in the financial
system.” The institution exposes the financial system to credit risk unless these
derivatives payables are fully collateralized. Following this line of reasoning,

25 On the other hand, the derivatives receivables (as far as they are not collateralized) represent the
credit risk of all other counterparties to which the financial institution is exposed.
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exposure of the financial system to the failure of a particular counterparty can
be defined as ‘the liabilities of a counterparty to all others in the financial system. These
liabilities stem from the counterparty’s OTC derivatives payables after netting under a master
netting agreement such as ISDA, or a cross-margining agreement, which have been further
reduced by assigning cash or equivalent collateral’ (Sing and Aitken, 2009; Segoviano and
Singh, 2008).

Considering that gross credit exposure includes both derivatives payables and
derivatives receivables, the total collateral needs in the OTC derivatives market are
half of the gross credit exposure as reported by the BIS under the assumption that
the BIS data cover the complete market.?¢ The collateral value that is already paid in
the OTC derivatives market can be obtained from ISDA figures. Since these figures
report both collateral paid and delivered, the ISDA-figures are halved to measure
only collateral paid.>” By comparing total collateral needs (i.e. derivatives payables)
to collateral actually paid, we get a measure of the additional collateral needs (or the
amount of under-collateralization) in the OTC derivatives market as it is today: a
market that is characterized primarily by bilateral trades. Given that new regulations
are underway to mandate CCP-clearing for a large share of OTC derivatives trades
by the end of 2012 (G20, 2009; EC, 2010), further collateral will be required in the
form of initial margin and guarantee funds (see above). The IMF (Sing, 2010) has
extrapolated the ‘CCP-effect’ by using the ratio of initial margin and guarantee
fund to notional amounts from two existing CCPs in the OTC derivatives market

for the total market, assuming that two-thirds of the current notional value will be
moved to CCPs.

Other methods to estimate the collateral needs in OTC derivatives markets are
those of the BIS (BIS, 2009) and TABB Group (2010). The BIS method measures
under-collateralization in the OTC derivatives market by comparing gross credit
from BIS data to the total collateral value as reported by ISDA (instead of halving
both figures, as the IMF approach does) and does not quantify the CCP-effect. The
TABB Group method estimates the collateral needs in the OTC derivatives market
by looking at the ratio of total margin (collateral) to notional amounts outstanding
in the exchange traded derivatives (ETD) markets and using this percentage (0.61%)
to calculate the collateral needs for the OTC derivatives markets. The current
under-collateralization is determined by subtracting the single counted collateral
value - i.e. half of the collateral value reported by ISDA - from this amount.
Because ETD markets are already cleared by CCPs, this method already includes
the effects of CCP clearing.

26 If one assumes that the institutions reporting to the BIS represent the total market, it follows that
these institutions must run matched books. This means that for the total market, derivatives payables
must equal receivables. By implication, derivatives payables are represented by half of gross credit
exposure.

27 In addition, a correction has to be made for any re-hypothecation of collateral. We discuss this
below.
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We prefer to use the IMF method to calculate future collateral needs in OTC
derivatives markets. The TABB Group does not take into account that ETD and
OTC markets may have different risk characteristics. For instance, credit default
swaps are much more volatile than interest rate derivatives, in part because of their
potential jump risk (see Singh, 2010; Heller and Vause, 2011; Zhang, Zhou & Zhu,
2005). Credit instruments are an increasingly more important category in the OTC
market, while they are almost non-existent in the ETD market (BIS; TABB Group,
2010). The BIS uses gross credit exposure as a measure of risk, implying that both
derivatives payables and derivatives receivables are part of the risk measure. If we
want a measure for systemic risk, this makes sense since both derivatives payables
and derivatives receivables can be a source of contagion, as banks may depend on
their payments receivables as a source of liquidity to make their own payments on
time. However, we focus on collateral needs as an instrument to reduce credit risk,
which in our view makes it logical to consider derivatives payables only.

Figure 6 illustrates the total and additional collateral needs for OTC derivatives
transactions in the 2000 to 2010 period, based on the IMF method. As argued earlier,
total collateral needs in the OTC derivatives market can be measured by derivatives
payables, which can be approximated by half the gross credit exposure (as reported
by the BIS).28 As of December 2010, this implies that on the OTC derivatives market
an amount of $ 1.67 trillion is needed in collateral value after haircuts. However, this
amount does not include the effect of CCP clearing, According to the IMF (Sing,
2010), moving two-thirds of all OTC derivatives trades to CCPs for clearing and
assuming that credit exposures remain at the December 2010 level, would require an
additional collateral value between $ 170 and $ 220 billion ($ 195 billion on average),
resulting in a total future collateral need of $1.87 trillion.

The additional collateral needs in the OTC derivatives market (or the current
extent of under-collateralization) can be found by comparing total collateral needs
to assigned collateral, correcting for re-hypothecation. The assigned collateral is
half of the ‘total reported collateral by respondents’, as this last figure includes
both collateral received and collateral delivered. However, ISDA’s ‘single counted
collateral value’ overstates the true amount of collateral assets available to cover for
risks in OTC derivatives transactions, since a large share of the posted collateral
is re-hypothecated to secure other risks (see Section 5.2 for a detailed discussion
on re-use or re-hypothecation). ISDA reports that large institutions in the OTC
derivatives market re-hypothecate 73.6% of their collateral. Based on the ISDA
figures, we assumed that 30% of ISDA reported collateral is zot re-hypothecated
and therefore available as collateral. Hence additional collateral needs are measured
by subtracting 30% of the single counted collateral value from derivatives payables.

28 A drawback of this measure is that it slightly underestimates the exposure of the financial system,
since the BIS statistics on gross credit exposure do not include exposures created by credit defaults swaps
contracts other than for the US market (BIS, 2009).
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Figure 6 Total and additional collateral needs in the global OTC derivatives
market (IMF method), USD billions
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Source: BIS statistics, ISDA margin surveys, Sing (2010), BIS, (2009).

Figure 6 shows that the additional collateral requirements amount to $ 1.2 trillion in
2010. If the CCP effect is added to this figure, the additional future collateral needs
would be $ 1.4 trillion for the global OTC derivatives market.

On the basis of these estimates for the global OTC derivatives market we now
proceed to make estimates for the total and additional collateral needs of euro area
banks for the OTC derivatives trade. As OTC derivatives data are only available
at the global level, we want a reasonable approximation of the euro area’s share.
One method of determining this by looking at the share of the euro area in the
global exchange traded derivatives market and applying this percentage to the OTC
derivatives market. The BIS provides semi-annual data on the notional amounts
outstanding in the ETD market per geographic region. Because data for the euro
area are not available, we focus on the geographical region of ‘Europe’ and use our
72% scaling factor (see above) to obtain the euro area estimate. In December 2010,
Europe accounted for 37.60% of the total ETD market so that the euro area would
account for 27.5% of the global OTC derivatives market as of December 2010. A
second method is to look at the share of euro-denominated contracts in the OTC
derivatives market (see ECB, 2009c). For OTC interest rate and foreign exchange
derivatives the shares of euro-denominated contracts (measured in terms of notional
amounts outstanding) in December 2010 were 38.2% and 37.9% respectively. The
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euro area share of OTC equity derivatives is estimated to be 30.1% in late 2010%,
whereas approximately 39% of credit derivatives are denominated in euro (ECB,
2009c¢). Finally, for commodity derivatives and ‘unallocated’ derivatives, we used the
euro area’s share in the global ETD (see above) as a proxy leading to an estimate of
27,5% for 2010. Given the relative weights of these different derivatives types in the
global OTC derivatives market, we estimate the overall share of euro-denominated
contracts to be 37.4%. In sum, these two approaches indicate that between 27.5%
and 37.4% of the global derivatives market is accounted for by the euro area. Under
the assumption that the average of these two figures (i.e. 32.5%) provides a fair
estimate of the euro area’s OTC derivatives market, the euro area will require $ 465
(€325) billion of additional collateral in the near future. Total future collateral needs
for OTC derivatives transactions amount to $ 608 (€ 427) billion.

4.3 The Basel III liquidity standards

In order to make banks more resilient to liquidity shocks, the Basel Committee
on Banking Supervision (BCBS, 2010a) introduces two new liquidity standards in
its Basel III framework: the Liquidity Coverage Ratio (LCR) and the Net Stable
Funding Ratio (NSFR). The LCR states that banks should hold a sufficiently large
buffer of high-quality and liquid assets to withstand cash outflows during a stress
scenario that lasts 30 days. The measure aims to make banks less prone to acute
adverse liquidity shocks. The NSFR requires banks to hold a minimum amount
of stable funding on their books, depending on the maturity profile of the bank’s
activities. The NSFR is designed to promote the longer-term liquidity position of
banks by mandating that they should fund long-term assets with sufficiently long-
term funds, in order to reduce maturity mismatches and over-reliance on short-term
wholesale funding. The LCR and the NSFR will enter into force in 2015 and 2018,
respectively. Banks will use the coming years to prepare for these new standards and
make the necessary adjustments.

Several studies show that many banks do not yet comply with these new standards,
and thus face a shortfall of high-quality liquid assets and/or stable funding. The
Basel Committee itself (BCBS, 2010b) has conducted a quantitative impact study
among 23 of its members,3° and found respective LCR and NSFR shortfalls of €1.73
trillion and € 2.89 trillion. The Committee of European Banking Supervisors (CEBS,

29 To determine this figure we used BIS data on the European share of equity derivatives in terms of
notional amounts and correcting this for the euro area share in stock market capitalization of EU equity
values (73% for 2007 according to the ECB (2009¢)).

30 These jurisdictions contained in the BCBS (2010b) study are: Australia, Belgium, Brazil, Canada,
China, France, Germany, Hong Kong, India, Italy, Japan, Korea, Luxembourg, Mexico, Netherlands,
Saudi Arabia, Singapore, South Africa, Spain, Sweden, Switzerland, United Kingdom and the United
States.
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Table 2 Impact of the Basel III liquidity standards

Study Scope LCR NSFR

shortfall  shortfall
BCBS (2010b) Global, 23 member countries  €r73tr.  €2.89 tr.
CEBS study (2010) 21 European countries €rootr. €180 tr.
McKinsey study (2010)  EU27 plus Switzerland €r3otr. €230t
Extrapolation from Euro area €923bn.  €1.631r.
McKinsey (2010)

2010) has conducted a similar study for 21 European countries' and concluded that
the LCR and NSEFR shortfall for these countries would be €1.00 and €1.80 trillion.
Finally, a report from McKinsey&Company (McKinsey, 2010) uses data from the
top 45 European banks and estimates the LCR and NSFR shortfalls to be €130
trillion and € 2.30 trillion for the EU27 plus Switzerland. Table 3 gives an overview
of the studies’ results.

4.3.1 Banks’ adjustment to the LCR and NSFR and the demand for high-quality
assets
We have seen that many banks need to implement changes in order to comply with
the LCR in 2015 and the NSFR in 2018. Now what would be the effect of this on
their demand for high-quality liquid assets? A simple approach would be to focus
on the LCR shortfall, since this is the amount of highly liquid assets that European
banks still need to be able to withstand the 30-day stress scenario. However, this
simple approach can be criticized for two reasons. The first is that the Quantitative
Impact Studies (QIS) of both the Basel Committee and the CEBS calculate the
LCR and NSER shortfall as the sum of all shortfalls of banks with a LCR and NSFR
ratio that is below 100%. In other words, the shortfall represents a gross amount
that does not correct for the fact that some banks have a surplus of high-quality and
liquid assets. Indeed, the CEBS (2010) report shows that in Europe, approximately
20% of the ‘large’ banks and 55% of the ‘small’ banks already comply with the
LCR. 3 If these surplus liquid assets can be transferred efficiently to banks facing a
shortage, additional pressure (i.e. extra demand) for high-quality and liquid assets
need not occur. The second reason is that the reported LCR and NSFR shortfalls

31 The jurisdictions contained in the CEBS study are: Austria Belgium, Cyprus, Czech Republic
Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Luxembourg, Netherlands,
Norway, Poland, Portugal, Slovenia, Spain, Sweden and the United Kingdom.

32 The QIS of the Basel Committee (BCBS, 2010b) and the CEBS (2010) reports the LCR and NSFR for
Group 1 and Group 2 banks. Group 1 banks are ‘large banks’, which are defined as well diversified and
internationally active banks with Tier 1 capital in excess of €3 billion. All other ‘small’ banks fall under
Group 2. The CEBS study indicates that in Europe, Group 1 banks have an average LCR of 67%, while
Group 2 banks have an LCR of 87%. The NSFR equals 91% and 94% for Group 1 and Group 2 banks,
respectively.

42



Is Collateral Becoming Scarce?

are calculated independently from each other, under the assumption that banks
do not take any mitigating action to reduce these shortfalls. However, banks will
restructure their balance sheets and it is the intention of Basel III that they do. In
this context, it should be noted that the LCR and the NSF are linked. The LCR
consists of two components: the stock of liquid assets and the net cash outflows3.
Hence, banks can improve their LCR by (i) holding more high-quality liquid assets
on their balance sheets, which increases the pool of liquid assets that can cover
net cash outflows; (ii) replacing long-term assets with short-term assets (within the
30-day horizon), so as to increase cash inflows and hence reduce net cash outflow;
and (iii) attracting more stable funding, which reduces (net) cash outflow. These
factors are obviously related to the NSFR, which is defined as available amount of
stable funding over required amount of stable funding. There are two ways in which
banks can improve their NSFR, namely by (i) attracting more stable funding, or (ii)
engaging in activities that require less stable funding, which means reducing long-
term investments (with maturities above one year) and increasing short-term assets.
All in all, this means that when a bank improves its funding profile by increasing
stable funding, both the NSFR and LCR will be improved: the first through an
increase in available stable funding, the latter through a decrease in cash outflow.
Alternatively, when a bank improves its NSFR by reducing its required amount
of stable funding — for instance by attracting more high-quality liquid assets such
as government bonds — the LCR will improve through an increase in the stock of
liquid assets. To determine how the new liquidity standards of Basel III will affect
the euro area’s demand for high-quality liquid assets, we need information on how
exactly banks are going to make the necessary adjustments. This information is
not available. To illustrate possible outcomes we present in Appendix A2 some
stylized examples of how different strategies of banks to improve their NSFR have
quite different implications for the LCR (and on the demand for high-quality
liquid assets). The results indicate that issuing covered bonds and attracting more
retail deposits could improve both the NSFR and the LCR (thereby lowering the
additional demand for high-quality liquid assets). By contrast, substituting secured
long-term wholesale funding for unsecured short-term wholesale funding improves
the NSFR but erodes the LCR. Depending on banks’ restructuring strategies,
therefore, there will be either more or less additional demand for high-quality and
liquid assets.

33 Cash outflows arise during times of distress because a part of the bank’s deposits and unsecured or
secured wholesale funding dries up and credit lines provided by the bank are drawn down more than
usually. Cash inflows indicate contractual receivables that relate to the bank’s assets. The difference
between cash out- and inflows represent a bank’s net cash outflows.
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4.3.2 Estimating euro area demand for high quality assets due to the liquidity
standards

Since there is no information available on the surplus of highly liquid assets held
by banks that already comply with the liquidity standards (nor on their willingness
to sell or lend them to banks facing a shortage) or on how banks will adjust to the
NSFR (with either a positive or negative impact on the LCR), we have to resort to
the simple approach and assume that the estimated LCR shortfall for Europe is
a good approximation of the need for high-quality liquid assets in the European
Union. As to date, no QIS has been conducted for the euro area, the implications
for the euro area can only be extrapolated from European data. This is problematic
because the LCR and NSER shortfalls depend on a bank’s individual characteristics
and because banks in the euro area may differ significantly from banks in other
European countries. An estimate based on a scaling factor must therefore be taken
as a rough estimate. Table 2 reported that the LCR shortfall has been estimated
at €130 trillion for the EU 27 plus Switzerland (McKinsey, 2010). Given that the
euro area’s financial balance sheet accounts for approximately 71% of the European
Union’s balance sheet (see note 18), we assume that the LCR shortfall and the
resulting additional demand for high-quality liquid assets will be € 923 billion or
€ 0.9 trillion for the euro area.34

4.4 Summary

This chapter has shown that the recent developments in the private European repo
market and the OTC derivatives market, plus the new Basel III liquidity standards
will lead to an increase in demand for high-quality liquid assets in the euro area.
First, estimates based on a linear trend and GDP model indicate that the euro area
repo market will have grown by € 580 billion at year-end 2012 (compared to year-end
2010). This amount will also be needed in the form of collateral value after haircuts.
Second, it has been estimated that moving two-thirds of OTC derivatives contracts
to CCPs for clearing, to resolve the current extent of undercollateralization in the
OTC derivatives market relative to its exposure, would require an additional collateral
value of €325 billion. Finally, the shortfall of liquid assets that banks face due to
the new liquidity standards of Basel III, approximates € 923 billion for the euro area.
While euro area banks’ actual demand for high-quality liquid assets will depend
on the specifics of their balance sheet restructuring and is therefore impossible to
forecast precisely, we have taken this € 0.9 trillion as a rough approximation. Taken
together, these developments will lead to an estimated additional demand for high-
quality collateral of €1.8 trillion by the end of 2012 (assuming that adjustments to
new policy measures have been made at that date).

34 By analogy, the NSFR shortfall would be around (0.71%€ 2.30 trillion) = € 1.63 trillion for the euro area.
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5 Is Collateral Becoming Scarce?

This chapter examines whether collateral is likely to become scarce in the near
future. We emphasize again that given data limitations, the quantitative estimates
throughout this paper should be considered rough estimates only. Nevertheless
they do give an indication of the trends in the supply of and demand for collateral
as well as their overall levels. Section 5.1 gives an overview of the analysis so far and
adds up the demand and supply estimates of different financial market segments,
without considering the possibility of re-using collateral across or within financial
market segments. While section 4.2 briefly touched on re-hypothecation within the
OTC derivatives market, section 5.2 gives a fuller picture of the possibilities for and
the implications of the re-use of collateral for this study. Section 5.3 discusses the
policy implications of greater collateral scarcity.

5.1 Demand versus supply

To determine whether collateral in the euro area will become scarce in the near
future, demand and supply developments are compared. Figure 7 gives a graphical
representation of our estimates so far. Chapter 3 showed that the current supply
(November 2011) of high-quality collateral, as defined in Chapter 2, is around €7.6
trillion and that this can be expected to grow by € 0.7 trillion until the end of 2012.
The supply of quasi high-quality collateral is currently €1.3 trillion and is expected
to have grown by € 0.2 trillion at the end of 2012. Chapter 4 showed that the demand
for high-quality collateral will rise significantly over the next couple of years. The
natural growth of the repo market is expected to require an additional € 0.6 trillion
in collateral by the end of 2012. Moreover, developments in the OTC derivatives
market (mitigation of undercollateralization, CCP-clearing of standard OTC
derivatives) are estimated to lead to an additional collateral need of €o0.3 trillion.
Finally, the new liquidity standards of Basel III could create an additional demand
for high-quality liquid assets of € 0.9 trillion.3 These three trends combined show
that the demand for high-quality collateral in 2012 could be approximately €1.8
trillion higher. Comparing the growth of demand and supply in Figure 7, we see

35 While the LCR will only become mandatory in 2015, we can expect that banks will already start to
prepare and increase their demand for high-quality liquid assets in the next few years.
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the increase in the demand for high-quality collateral (€1.8 trillion) is significantly
higher than the increase in collateral supply (€o.7 trillion, €o0.9 trillion if quasi
high-quality collateral is included). Hence, we expect that high-quality collateral
will become scarcer (i.e. scarce in relative terms) in the near future, which could
create pressure on the prices of high-quality assets.

To judge whether high-quality collateral will also become scarce in absolute
terms, we need to compare the total demand for high-quality collateral to its
total supply. Disregarding the possibility of collateral re-use for the moment, we
calculate the total demand for collateral by summing the total collateral needs of
various financial market segments. In Chapter 4 it was shown that in late 2010 euro
area banks needed some €2.2 trillion for the private repo market and some €o.1
trillion to collateralize their OTC derivatives transactions. In addition, banks need
collateral for transactions in exchange-traded derivatives, payment and settlement
systems and monetary policy operations. A rough estimate of collateral needed
for exchange traded derivatives in the euro area by end 2012 is €142 billion or
€o.1 trillion.3® To determine the high-quality collateral needed for payment and
settlement systems and monetary policy operations, we first looked at the average
value of marketable and non-marketable assets put forward by counterparties as
collateral in Eurosystem credit operations, which was slightly over €2 trillion in
2010 (ECB Annual report 2010, 2011, p. 97). Of these €2 trillion, an average of
approximately € 0.7 trillion was actually used in credit operations in 2010 while peak
use was around € 0.9 trillion (ibid, p. 97). Considering the composition of collateral
put forward to the Eurosystem (ibid, p. 98), at most 35% of this collateral would be
high-quality or quasi high-quality collateral as defined above.7 So the current use
of (quasi) high-quality collateral within the Eurosystem should be € 0.3 trillion at
most. These figures show that no absolute shortage of collateral exists at present:
the current demand for high-quality collateral is estimated to be €2.7 trillion
while current supply is €7.6 trillion (€8.9 trillion if quasi high-quality collateral is
included). Nor do we expect absolute scarcity of high-quality collateral in the near
future, as future supply is estimated to be €8.3 trillion (€ 9.8 trillion including quasi
high-quality collateral) while a rough estimate of future demand for high quality
collateral gives € 4.5 trillion.

36 Outstanding notional values in the exchange-traded derivatives market were $ 67.93 trillion at the end
of 2010 (BIS database, 2011) and - extrapolating the high growth rates of the market in 200-2010 to 2011
and 2012 - could be $ 102 trillion at the end of 2012. As the euro area’s share in this market can be assumed
to be 32.5% (see Chapter 4) and given the TABB report’s result that collateral needs are 0.61% on average
of notional value, the collateral needed for the euro area’s exchange-traded derivatives at the end of 2012
would be 0.61%0.325"$ 102 trillion = $ 202 billion or € 142 billion.

37 The ECB does not publish detailed data on the collateral put forward by counterparties. However,
from the ECB 2010 Annual Report we know that the average share of central in 2010 of central
government bonds was 13% and that the other components of quasi high quality collateral (regional
government bonds, corporate bonds, covered bonds) sum up to just over 20% of collateral put forward.
However, these categories also include assets with ratings below the benchmarks set in our definition of
(quasi) high-quality collateral.
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Figure 7 High-quality collateral: demand versus supply, EUR trillions
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While collateral is not expected to become scarce in absolute terms, we do think
collateral will become scarcer in relative terms. Basel III’s liquidity standards, the
new regulations for OTC derivatives and the current trend towards secured lending
will have an impact on financial markets. The lower growth of supply as compared
to demand will lead to pressure on the prices of (quasi) high-quality collateral assets.
Further economic effects and policy implications will be discussed in section §.3.

5.2 Re-use of collateral

The above estimates were based on the assumption that financial institutions
cannot re-use the collateral received in repo or derivatives transactions for their own
collateral needs. However, many current repo or derivatives contracts allow for the
possibility of re-hypothecation or the re-use of collateral. Unfortunately, there are
no reliable data on the extent of re-hypothecation in euro area repo and derivatives
markets. The ISDA Margin Survey (2011), however, reports that in the OTC
derivatives markets large dealers (mainly large global banks) re-hypothecate some
74% of their received collateral, while small and medium dealers re-hypothecate
28% on average. Moreover, little research has been done so far on re-hypothecation
and the implications of defaults (the borrower cannot return the money) or fails
(the cash lender cannot return the securities) (Bottazzi, Luque and Pascoa, 201m).

Re-use of collateral acts as a ‘collateral multiplier’. The size of this multiplier
depends on the re-use rate. For instance, if in practice 50% of collateral is re-used,
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€100 billion of assets could in practice collateralize € 200 billion of transactions.?®
Now what would be the implications of such a scenario for the above results? It
was argued earlier that the combined collateral needs for the euro area’s repo and
derivatives markets (both exchange traded and OTC) could be around €3.3 trillion
(2.840.1+0.4) by year-end 20123 Suppose the re-use of collateral assets is indeed
50%, then a collateral pool of half of this amount would suffice to cover collateral
needs in the repo and derivatives markets. This would lower the pressure on the
available stock of (quasi) high-quality assets. Yet, our conclusion that high-quality
collateral becomes scarcer in the near future remains. The projected increase in
collateral supply was €0.7 to €0.9 trillion. The projected increase in collateral
demand of €1.8 trillion was much higher, and of this last amount € 0.9 trillion is
not available for re-use at all as these are assets that must be kept unencumbered to
comply with the Basel III liquidity standards. Hence, more new collateral will be
demanded than supplied, so that collateral becomes scarcer.

Finally, there are good reasons to expect that the extent of re-use is falling off. Singh
and Aitkin (2010) observe that re-use has declined significantly after the default
of Lehman Brothers, because market participants now attach more importance
to legally owning and holding high-quality liquid assets on-balance sheet or in
segregated collateral accounts. Moreover, the liquidity standards of Basel III will
encourage banks to hold more high-quality liquid assets on-balance sheet. Re-use,
however, is only allowed if the collateral is held off-balance sheet in trading accounts,
since collateral listed as an asset or liability at one bank (on-balance-sheet) cannot
be listed as such at another bank. Finally, the possibilities for re-hypothecation will
also be reduced in OTC derivatives markets, because CCP clearing will become
mandatory for standard contracts by the end of 2012 and CCPs are required to hold
this collateral in segregated accounts (Singh, 2010b). Exposures on CCPs that do
not re-hypothecate collateral receive a 2% capital requirement. If the collateral is
re-used, the trade is considered a bilateral trade which requires more capital (BCBS,
2010¢). In sum, increased risk aversion after the default of Lehman Brothers, the
liquidity standards of Basel III and the new regulations for OTC derivatives will
reduce the possibilities for re-using collateral in the market.

5.3 Economic effects and policy implications

If, as we find in this study, high-quality collateral becomes scarcer (i.e. scarce in
relative terms), there are likely to be some important implications for the financial

38 Suppose bank B receives € 100 billion of assets from bank A as collateral for a loan. With a re-use rate
of 50%, bank B would use €50 billion (e.g. to collateralize a derivatives transaction with bank C), C
would use €25 billion with bank D etc.In the limit this would add up to €200 billion. The collateral
multiplier is thus 1/re-use rate. See further (Bottazzi, Luque and Pascoa, 201r)

39 Collateral pledged to or repo-d with the central bank will not be re-used. High quality liquid assets
that are kept on the bank’s balance sheet to comply with the Basel III’s liquidity standards need to be
unencumbered and therefore cannot be re-used.
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system. First of all, financial institutions are likely to use their collateral as efficiently
as possible in order to maintain their desired level of transactions and liquidity. It
can then be expected that high-quality collateral will be reserved for transactions
that cannot be collateralized with lower quality collateral. Financial institutions
that accept a wide range of collateral, such as the Eurosystem, can expect to receive
collateral that is less diversified and potentially of lower quality. Data in the ECB’s
Annual Report indicate that this development has already set in (ECB Annual
report 2010, 2011, p. 98). The central banks in the euro area will need to address
the risks of this changed collateral pool through adequate risk control measures
(such as haircuts and limits). Furthermore, securities flows are likely to increase as
market participants will try to allocate high-quality liquid assets as efficiently as
possible. For instance, banks that have an LCR surplus could lend their unused
high-quality liquid assets to banks facing a shortfall in return for less liquid
assets (securities lending transactions). Moreover, some financial institutions will
probably be offering collateral transformation services. At present, there already
are institutions offering tri-party collateral management services to their clients,
aimed at optimizing clients’ collateral allocation. Collateral transformation could
be an additional service. For instance, Cameron (2011) expects that in the OTC
derivatives markets large broker-dealers will stand ready to transform their clients’
non-eligible financial instruments into cash or government bonds, which these
clients can then post as collateral with the CCP. Institutional investors are likely to
play a key role in this process, since they possess large amounts of liquid assets they
can lend out. Institutional investors may also engage on a large scale in liquidity
swaps with banks. This can have negative side effects when the contracts include
a trigger that unwinds the flow of liquidity under a stress scenario (liquidity run).
Collateral transformation and other forms of increased collateral flows require
adequate risk and collateral management by institutions providing and obtaining
these services. Cameron (201) argues that collateral transformation will increase
the credit and liquidity risks of CCP members. Institutional investors providing
collateral transformation (potentially in the form of liquidity swaps) would also
encounter new risks. Finally, if collateral becomes scarcer, market participants
may lower their collateral standards or even partially switch back to unsecured
transactions. Supervisors and regulatory authorities should investigate these risks
and take appropriate measures as needed.

A more fundamental perspective on collateral scarcity is that it reflects a discrepancy
between the real economic fundamentals (the basis of collateral) and the risks in
the financial system. A bank that does not have enough high-quality assets to
collateralize its business activities could attract more high-quality assets and/or opt
for business opportunities with lower risks. In other words, our result that high-
quality collateral will become scarcer can be taken as evidence that financial risks
need to be reduced further, for instance by de-leveraging. There is evidence that rising
asset prices and confidence in economic and financial markets enabled financial
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institutions to leverage their balance sheet up until 2007, mostly through unsecured
short-term and repo lending (Adrian and Shin, 2010a). Many financial institutions,
searching investment opportunities for their abundant liquidity, started providing
loans to increasingly less creditworthy borrowers, fuelling real-estate booms (e.g. the
U.S. subprime mortgage market) and supporting consumption (Perotti, 2011a). This
created unsustainable credit risk bubbles that led to the current financial crisis. This
process was accommodated by securitization, which enabled financial institutions
to buy each other’s securities (Adrian and Shin, 2010b).

Current initiatives of regulators and other authorities can be seen as attempts to
ensure that banks’ risks no longer exceed their capacity to bear these risks. This
can be achieved by reducing these risks and/or by strengthening the banks’ bearing
capacity. Basel III regulations will make banks more resilient to liquidity risks both
by requiring banks to hold more liquid buffers (i.e. raising their capacity to deal
with these risks) and by discouraging maturity mismatches (i.e. lowering liquidity
risks). Current regulation for OTC derivatives will stimulate banks to hold more
collateral when trading in derivatives so that they become able to bear the risks
entailed if necessary. Also wider efforts to make the financial sector healthy again
— such as the discouragement of unsustainable business models and promotion of
sound risks management by banks — will have the effect of bringing banks’ risks
in line with their capacity to bear risks. The main point here is that if there is
insufficient high-quality collateral to engage in certain risky activities, banks should
opt for activities with lower risks.
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6 Summary

The global financial crisis of 2008 propelled several changes in wholesale financial
markets that are boosting the demand for high-quality collateral. As a result, some
market participants now fear that high-quality collateral will become scarce in the
near future. This study investigated whether this fear is justified. We examined
current trends in the demand for and supply of high-quality collateral and made
projections about their future developments.

For this purpose we first needed an exact definition of the assets that could qualify
as high-quality collateral. We defined the highest quality collateral as the assets
that are acceptable — without restriction on quantity — to both the central bank
(Eurosystem) and the supervisor (under the Basel III liquidity standards). According
to this definition, high-quality collateral consists of:

‘marketable debt instruments issued by sovereigns, other public sector entities and

central banks with a credit rating of AAA to AA- and marketable sovereigns with a

credit rating of A+ to BBB- if these securities meet the requirements of being

1. denominated in euro;
1L issued (a) in the EEA and settled in euro area or (b) by an entity resident in the
EEA or in a non-EEA Gro country, and

1. traded on regulated and ECB accepted markets’.
The second best quality of collateral, labeled quasi high-quality collateral in this
study, is defined as the assets that are acceptable to both the supervisor and the
central bank but with some quantity restriction under Basel III regulations. It
consists of:

‘High-rated corporate and covered bonds (AA- or higher) and marketable securities

issued or guaranteed by sovereigns, other public sector entities and central banks with

a credit rating of A+ to A-, if these securities meet the above-mentioned requirements’
We then looked at market practice and concluded that the collateral used in
repo market transactions and OTC derivatives markets was consistent with our
definition of (quasi) high-quality collateral. We used this definition as a basis for
our estimates, emphasizing that counterparty risk can not only be managed by
setting strict collateral requirements but also by setting counterparty requirements
or proper risk control measures. We therefore do not suggest that the assets that are
not part of this definition cannot or should not be used as collateral.
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Based on this definition, we estimated the supply of (quasi) high-quality collateral
in terms of the collateral value after haircuts. The pool of high-quality collateral
currently has a value after haircuts of €7.6 trillion and this value is likely to be € 0.7
trillion higher at the end of 2012. This estimate reflects both the crisis-induced high
budget deficits and debt levels of many European governments that need to be
financed and the downgrades that some sovereigns faced because of the sovereign
crisis. If sovereign ratings fall below BBB-, the assets issued in that country are
no longer high-quality according to the definition above. For lower levels of
government and other public sector entities, the cutoff level lies at a rating of AA-.
The current supply of quasi high-quality collateral is €1.3 trillion and is expected
to increase in the future, since financial institutions have strong incentives to issue
more covered bonds (within the limits set by regulatory authorities). It is expected
that an additional € 0.2 trillion in collateral value after haircuts will have been issued
as covered bonds by the end of 2012.

We then showed that the demand for high-quality liquid assets is likely to increase
substantially because of three different trends. First, as a result of the financial
crisis, the unsecured money market collapsed, transactions shifted to the secured
money or repo market and collateral requirements on the repo market became
stricter. As risk aversion is still high, the repo market is likely to grow further relative
to the unsecured market, also because the repo market infrastructure has become
more efficient through the use of central counterparties (CCPs) for clearing and
because capital and liquidity requirements in Basel III are more favourable for
repo transactions than for unsecured short-term transactions. Second, mandatory
clearing of all standardized contracts by CCPs at the end of 2012 will also lead to
more collateral being posted in the form of initial margins and contributions to
guarantee funds. These buffers are meant to ensure CCPs’ resilience in times of
distress. While the multilateral netting offered by CCPs will reduce exposures and
could lower collateral requirements for some big banks holding diversified OTC-
derivatives portfolios, on aggregate banks are expected to need more collateral for
their OTC derivatives trade. Finally, banks will need more high-quality liquid assets
as a result of the new liquidity standards of Basel III. Due to the interaction between
the liquidity coverage ratio and the net stable funding ratio, it is difficult to predict
how the expected shortfall in high-quality liquid assets will affect the actual demand
for these assets. This study estimated that together, these three developments will
require around €1.8 trillion of extra collateral by the end of 2012. Combined with
the current demand for high-quality collateral of an estimated €2.7 trillion, this
would lead to a total demand for high-quality collateral of € 4.5 trillion.

Comparing the forecasted increases in collateral demand (€ 1.8 trillion) and collateral
supply (€ 0.7-€ 0.9 trillion, depending on whether or not quasi high-quality collateral
is included), we conclude that high-quality liquid assets are likely to become scarcer
for financial institutions (i.e. scarce in relative terms) in the next couple of years.
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But we do not expect collateral scarcity in absolute terms (total supply in 2012
of €8.3-9.8 trillion, total demand of € 4.5 trillion). Increased collateral scarcity will
create pressure on the prices of high-quality assets, especially when considering that
many institutional investors now hold large portfolios of high-quality liquid assets
on their balance sheet and that banks will demand more of those. We also discussed
the possible impact of the re-use or re-hypothecation of collateral — a widespread
practice about which little is known — on our conclusions, observing that while this
practice lowers the pressure on the available stock of (quasi) high-quality assets, our
main conclusion (‘collateral becomes scarcer’) remains. We also presented reasons
why we expect the extent of re-use to fall off.

Now what does this observation of future collateral scarcity tell us? First and
foremost, we argued that evidence of collateral scarcity is indicative of the need to
lower risks in the financial system. If banks reduce their risks, they will need less
collateral. Supervisors and regulators should play a key role in bringing the banking
sector’s risks in line with its bearing capacity.

In addition, there are several ways in which euro area banks can adjust to a world
with scarcer high-quality collateral. A common denominator in these options is
that high-quality collateral will be used as efficiently as possible, which will lead
to an increase in collateral flows. First, banks can post less liquid collateral with
the Eurosystem, reserving high-quality collateral for transactions that require it.
Second, banks with an LCR surplus can lend out high-quality assets to banks
facing a shortage, in return for less liquid assets. Third, institutional investors or
clearing members of CCPs in OTC derivatives markets may start to offer collateral
transformation services. Finally, if pressure on (quasi) high-quality collateral
becomes too severe, financial institutions may seek recourse to lower quality and
less liquid assets for collateral purposes, or may even return to unsecured lending to
trusted counterparties. These developments should be closely monitored by central
banks and supervisors. Central banks should assess the implications of a less liquid
collateral pool for their own risk management and may wish to reconsider their
eligibility criteria. Supervisors should examine collateral transformation services
and - more generally - increased securities lending transactions and their impact on
the credit, liquidity, market and systemic risks of key market participants involved.
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Appendices

A1 Authorities and high-quality collateral

Tables Ar.1 and Ar.2 give a schematic overview of the Basel Committee’s and the
Eurosystem’s collateral requirements. According to the Basel Committee, high-
quality liquid assets have several fundamental and market-related characteristics.
For the purpose of the new liquidity standards, the Basel Committee has translated
these theoretical properties into two sets of asset classes that meet these criteria:
(1) Lewvel 1 assets, which represent the highest quality assets and receive no haircuts,
and (ii) Level 2 assets which are of slightly lesser quality and therefore receive a 15%
haircut for the purpose of the LCR and NSFR (for more information, see BCBS,
20104).

The Eurosystem accepts a broad range of collateral assets for its monetary policy
operations. The collateral assets must meet several general criteria: the assets must
(i) be debt instruments, (ii) be denominated in euro and (iii) have a minimum credit
rating of BBB-.4° For marketable assets that meet these criteria, the Eurosystem
has implemented auxiliary criteria that relate to the issuer of the asset, the place of
issuance and settlement, and the markets the asset is traded on. The Eurosystem
also accepts several non-marketable assets as collateral, if these meet several specific
criteria (see [ECB, 2011] for more details).

40 With the exception of asset backed securities, which are eligible when they receive a AAA rating from
two external credit assessment institutions at the time of issuance, and retain a rating of A- or higher
during their time to maturity(See: www.ecb.int/pub/pdf/other/gendoc2orien.pdf). In order to increase
the collateral availability, the ESCB decided on December 11, 2011, that in addition to the aforementioned
products, ABS with a second-best rating of at least ‘single A’ at issuance, and at all times subsequently
A- or higher, are eligible, if the assets meet certain criteria relating to the underlying asset of the ABS,
the counterparty’s activities, and certain contractual provisions (See http://www.ecb.int/press/pr/
date/2011/html/prir208_r.en.html).
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Table Ar1 High-quality and liquid assets according to Basel III

Theoretical Properties of High-quality and Liquid Assets

Fundamental

Market

Low credit and market risk
Value should be easy to calculate
Low correlation with risky assets

Asset must be listed on developed
exchange

Active and sizeable market

Low concentration of buyers and sellers
Asset should be attractive in times of
distress

Preferably eligible with central bank for
monetary operations

Practical Classification of High-quality and Liquid Assets

Level 1 assets: 0% haircut

Level 2 assets: 15% haircut

Cash

Central bank reserves

Marketable securities issued or

guaranteed by sovereigns, other PSEs

and central banks

- If 0% risk weight under Basel II
(AAA to AA-)

Non-0% risk weighted sovereigns or

central bank debt securities

- Domestic currency: currency must
match country in which liquidity
risk is taken, or bank’s home
currency

- Foreign currency: to the extent that
it matches FX needs

Marketable securities issued or

guaranteed by sovereigns, other PSEs

and central banks.

- If 20% risk weight under Basel II
(A+to A-)

- Max 10% increased haircut in times
of stress

Corporate bonds

- Issued by non-financial institutions

- Minimum rating AA- or Probability
of Default corresponding to AA- or
higher

Covered bonds

- Minimum rating AA- or Probability
of Default corresponding to AA- or
higher
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TableAr.2 High-quality collateral and the Eurosystem

General eligibility criteria

Debt instruments only
Denominated in Euro
Accepted credit ratings:
Step 1+2: PD= 0.10% over a one-year horizon (AAA to A-)
Step 3: 0.10%=<PD=0.40% (BBB to BBB-)

Marketable assets Non-marketable assets

Issued in EEA and settled in euro area,  Issued in euro area
or issued by entity resident in EEA or
non-EEA Gro country

Traded on regulated markets, or 1) Credit claims
non-regulated markets that have been Counterparty chooses assessment source
approved by the ESCB 2) Fixed term deposits

3) Retail-mortgage backed debt
instruments, A+ to A-
CB assesses eligibility
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Az. The interdependency of the LCR and NSFR

Section 4.3.1 showed that the LCR and NSFR are interdependent. This complicates
the quantification of banks’ additional demand for high-quality liquid assets, since
the latter will then depend on the specific measures banks take to improve their
ratios. For the purpose of illustration, this section discusses several of the options
that banks have to reduce their LCR and NSFR shortfall, and shows how these
will affect the demand for (quasi) high-quality liquid assets. We do so by means of
stylized balance sheet examples for the EU27 banks on a consolidated basis, based
on ECB statistics (end-June 2010). The total size of the consolidated balance sheet
(€37 trillion) and the order of magnitude of each of the balance sheet items match
reality. Because of the high level of aggregation of the ECB data, it is not possible to
apply the specific factor weights 4' given in Basel III (BCBS, 2010b p. 42-47) for each
specific asset and liability class. Therefore, assumptions had to be made with respect
to these factors. In the calibration, the factor weights of Basel III were followed as
closely as possible. In addition, it was assumed that the consolidated ‘EU27 bank’
behaved as if it were a ‘large’ bank 4> with an LCR of 67% and an NSFR of 91%
(CEBS, 2010), with a resulting LCR shortfall of € 1.2 trillion and an NSFR shortfall
of €2.0 trillion. These shortfalls were chosen to lie in-between the estimates of
the CEBS (2010) and Mckinsey (2010). Figure A2.1 indicates the baseline scenario,
before any restructuring has taken place. Figures A2.2 to A2.4 illustrate how banks
can reduce their LCR and NSFR shortfalls. It is assumed banks will first reduce
their NSFR, after which the remaining LCR shortfall is resolved by attracting high-
quality liquid assets.

Figure Az.2 illustrates how banks can reduce their shortfall by issuing covered bonds
that are collateralized by mortgages. Suppose banks reduce their (unstable) short-
term unsecured wholesale funding by € 2 trillion and fill their funding gap by issuing
covered bonds for the same amount. Because covered bonds are considered to be
stable funding under Basel III while unsecured wholesale funding is not, the NSFR
will improve. Note, however, that there is a small countervailing effect because the
assets that are used to collateralize the bonds require 100% stable funding. Because
mortgage loans already require a high percentage of stable funding, the gains of
issuing covered bonds are high relative to the costs.#> The reduction in unstable
wholesale funding also benefits the LCR, because cash outflows are reduced. In the
example, the LCR shortfall even turned into a surplus.

41 These factors are: the high-quality liquid asset (HQLA) factor, the cash in- and outflow factors (LCR
inflow and LCR outflow factor) and the available- and required stable funding factor (AFS and RSF).
42 See Footnote 31.

43 On the other hand, issuing covered bonds that are collateralised by high-rated government securities
is not as effective since the costs in the form of increased required stable funding are high.

65



Seb IepI0Ys YASN ofer IepI0Ys YO'T

007086 ASN %%£9°99 401
0001T Suipuny 9[qels JUNOWE J[qE[IEAY (o194 MO[JINO YseD) 1N
Sehie Surpuny a[qels Junowe parnbay oofz s1asse pimbiy L1penb-ySry

YdSN vone[mE) YOT uone[moE)

SUOI[[IQ YN I Swa)1 134§ 2oue[eq [[V

MO[JINO Mmo[jur
4sed LN YseD VIOH  dS¥
oozl 00061 000L¢ sanIIqery [exo], oSh¢ oofz {z60t 000L¢ $12SSY [E10 ],
0/0$ 0/p0 00T 062 ielile)
0/,0 0/001I 0007 fmbyg  opor 0/00 0/p$L 00§¢ SIUSWNIISUL 3G3p YO
0/p0 0/p00I 0007 SpuOq PaIdA0)) 0401 000 /8L 00007 SIOUBAPE PUE SUBOT]
0/p0 0/pO0TI 00001 $91BOYNIAD 1Q9(] 0Ol 00 0/p0T olLL $195se 9peN-I0J-P[PH
000 0/50$ ooob1 (suonmnsur 3rpard-uou) sysoda( 0401 000 0/p0¢ oty sjasse L3njew-03-poY
000 0oL 00087 Surpuny o1qe1§  0/01 0,0 0019 oosrE s3asse LfsLI 10w ‘pinbij-uoN
008 0/p0 000§ Surpunj o[esajoym 9[qeISUN DI 00 0/p001 000 ofzz $}9SSE I[BS-10J-9[qR[IBAY
(1Yo} 4 0/,0 ooo¥ suonninsur JIpa1d susoda 00 0/,001 000 oSz $9AI9S3I YUEB( [BIIUSD) PUE [seD)
059 000 0006 Suipunj a1qeIsun) 040 0/500I 040 00§z syasse pmbry pue Lienb ySiy
10308] 10308
MO[INO 10308 MoOpjur 10308) 10308
dO1 dsv junowy wAl YOT VIOH dSY junowy W)
SanIqery SISy

OLIEUDDS JUI[ISE( :129YS JdUE[eq YUB] PIIEPI[OSU0D Lz N I'cy 21ndi]

66



Is Collateral Becoming Scarce?

Seb [0S YISN ofé- [TE0Ys YT
0/pT0"86 YdSN 0/p8Z 91t YO
0001t 3urpunyj 9[qels JUNOWE J[qe[IeAYy o1z MOINO YseD) 1N
Sehe Surpuny 9[qels Junowe paimbay oofz syasse pmbiy Airenb-ySry
YASN uone[moen YOT vone[moE)
SUOI[[Iq YT UL SWAT 3994 2oue[eq [y
MOTJINO mofyur
gseD asv yse) VIOH  d4S¥
ooww 000IT 000L¢ sanIiqery [e3o], ofh¢ fo01%4 Sehre 000LE S13sSY [E10],
08 000 0/,0T 062 Eliile)
0/p01 000 0/pSL 00§§ SYUSWINLSUL 3GaP PYIO
0/00 0/001 0007 Ambyg 040 0/p00I 000t SaSYSIL0U PaLIGUINIUTT
0/00 0,001 0007 spuoq paianor)  0j0l 0/p0 0/p$L 000gI SIOUBAPE PUE SUBOT]
0/00 0/o001 00001 $218O1ID 1q9(] 0/l 0/p0 0/p0T oLLL $19sSE 9pen-I0J-ploH
0/00 0/508 ooo¥1 (suonmnsur 31pad-uou) sysoda 0401 000 0/00T oty sjasse £j1njew-03-pleH
0/00 00SL 0008 Surpuny o1qer§  0/01 0,0 029 oosrE syasse Lfsu1 10w ‘pbij-uoN
0/008 0/00 000§ Surpunj o[esa[oyM d[qeISUN 1Y 00 0/p00I 00 ofce $J9SSE J[BS-10J-3[qe[IeAY
0,0F 0/00 ooo¥ suonninsur JIpa1d susoda 040 0/p00I 0/p0 (e1¢4 S9AI2S21 YUEBQ [BNUIY) PUB YSED)
0/0C9 0/,0 0006 Suipunj a1qeIsun) 040 0/500I 040 00§z syasse pmbry pue Lienb ySig
10308] 10308
MO[INO 10308 MoOpjur 10308) 10308
dO1 dsv junowy wAl YOT VIOH dSY junowy W)
SanIqery SISy

SPUOq Pa13A0d SUINSSI — 1991s ddUE[Eq YUB] PIIEPI[OSUOD Lz N 2Ty 2InSL]

67



$L- Iep0Ys YASN 0S91 IepIoYs YO'T
0/p9¢‘001 YISN 09 dO1
00017 Surpunj a[qeIs JUNOWE J[qe[IeAY o1z MO[JINO yseD) 12N
$z60t 3urpuny a[qels Junowe paimbay 00§ sjasse pmbiy Lenb-ySry
YISN uone[moen DT uonemoEy
SUOI[IQ YT Ut SW 393y duefeq [y
MO[JINO Mo[jur
yseD % yseD VIOH  dS¥
009§ (olelo) 4 000L¢ sapIiqer] [ejo], oS¥< 00§ §z60t 000L¢ 19SSy [e10],
/¢ 0/p0 0/y0T 062 nRPO
0/p0 0/p00I 0007 fmbyg  opor 0/00 0oL 005§ SJUDWNISUT 1q2P YO
0/00 0/pOO0I 0007 Suspunf ysajoqam painag o401 0/00 082 00007 $SJUBAPE PUE SUBOT]
0/p0 0/pOOI 00001 $1BOYNIAD 1q(] 0401 0/00 0/p0T oLLL $19sS€ 9pen-IoJ-ploH
0/p0 0/p0S$ ooot1 (suonmnsur yrpard-uou) sysoda(] 0401 0/00 0/00T ot s1asse AJmew-03-ploy
000 0/pSL 000g¢ Suipunj o[qelg  opo01 0,0 0019 ooft¢ s3asse AYsLI a1ow ‘pinbij-uoN
0/p0 0/00 0/00 0007 Supoj asyp.a1v]j07 0] pasy)
0008 0/00 000§ Surpuny a[esajoym J[qeISUN IYIQ  0/0 0/pOO0I 0/00 ofzz $125SE 2[BS-T0J-3[B[TBAY
0ot 0/p0 ooot SUOTIMINSUT ITPaId s3soda 00 0/pO0I 0/00 (o144 SIAIISI UBQ [EIIU) PUE YSED)
0029 0,0 0006 Surpunj s[qeIsun) 04,0 0,001 0,0 00§ syasse pimnbi pue ienb ySig
10308 1030¥]
MO[JINO  1030¥J mopjur 1030¥] 10308
401 dSv junowy wA Y01 VIOH 484 junowy waj]
SIBIIqery SISy

SUBO[ paI1nd3s JuInssi — 329Ys dUL[eq Jueq PAEPIOsu0d Lz N £y 2ni]

68



Is Collateral Becoming Scarce?

§e6 TepI0Ys YASN osy Iep10Ys YO
0/84$6 ISN SL Y8 0T
00007 Surpunj a[qeIs JUNOWE J[qe[IeAy os6t MO[JINO YseD) 1N
$z60t 3urpuny a[qels Junowe paimbay oofz sjasse pmbiy Lirenb-ySry
YISN uone[moen YO uone[moEn
SUOI[Iq Y(1F UT SWAI 3994 2ouefeq [y
MOJJINO mo[jur
yseD sV yseD VIOH  dSY
009§ 00017 000LE SaDI[Iqer] [e10], os¥¢ 00§z $z607 000L¢ S)2SSY [e10 ],
/¢ 0/p0 0/y0T 062 Y0
0/p01 0,0 0/p$L 00§¢ SIUWNIISUIL 3G3p Y30
000 0/,001 0007 £mbyg  opor 0,0 0p$L 00007 S9DUBAPE pUE SUBOT]
0/p0 0/p00I 00001 $91BOYNIAD 1Qa(] 001 0/p0 0/p0T oLLL $195se 9peN-I0J-p[PH
050 0/508 00091 (Suonmyzsur 11paid-uon) sjzsodaq  0/g01 000 0/p0¢ oty s}asse Ajunjew-03-ploY
040 0L 00082 Surpuny 21qe1§ 0401 0,0 0019 o0osrE s3asse Lysu1 10w ‘pInbij-uoN
008 0/p0 000Z Surpunj o[esa[oyM J[qeISUN IDYID 00 0/p00I 0/p0 ofce $195SE 9[es-10J-3qe[IeAY
oY 0/p0 0007 suoyngsul J1paid sj150da(J - 00 0/p00I 0/p0 ofz $9AI9S2I YUEBQ [ENUID) PUE Yse))
0)pIL 0,0 0006 Surpunj s[qeIsun) 04,0 0,001 0,0 00§z syasse pimnbi pue ienb ySig
10308 10308)
MO[pNO  10)08Bf Mofjur 10308 10308§
401 dSv junowy wA Y01 VIOH 484 junowy waj]
SonIqery SISy

sysodap a[qers Sunoenje — 329ys due[eq YUkq pIjepIjosuod Lz g Pzy aIndig

69






Is Collateral Becoming Scarce?

Publications in this series as from January 2003

Vol.t/No.1 (2003) Requirements for successful currency regimes:
The Dutch and Thai experiences
Robert-Paul Berben, Jan Marc Berk, Ekniti Nitthanprapas,
Kanit Sangsuphan, Pisit Puapan and Piyaporn Sodsriwiboon

Vol.i/No.2 (2003) The blurring of distinctions between financial sectors:
fact or fiction?
Annemarie van der Zwet

Vol.t/No.3 (2003) Intermediation, integration and internationalisation:
a survey on banking in Europe
Jaap Bikker and Sandra Wesseling

Vol.i/No.4 (2003) A Survey of Institutional Frameworks for Financial Stability
Sander Qosterloo and Jakob de Haan

Vol.2/No.1 (2004) Towards a framework for financial stability
Aerdt Houben, Jan Kakes and Garry Schinasi

Vol.2/No.2 (2004) Depositor and investor protection in the Netherlands:
past, present and future
Gillian Garcia and Henriétte Prast

Vol.3/No.1 (2005) Labour market participation of ageing workers
Micro-financial incentives and policy considerations
W. Allard Bruinshoofd and Sybille G. Grob

Vol.3/No.2 (2005) Payments are no free lunch
Hans Brits and Carlo Winder

Vol.4/No.1 (2006) EUROMON: the multi-country model of De Nederlandsche
Bank
Maria Demertzis, Peter van Els, Sybille Grob and Marga Peeters

Vol.4/No.2 (2006) An international scorecard for measuring bank performance:
The case of Dutch Banks
J.W.B. Bos, J. Draulans, D. van den Kommer and B.A. Verboef

Vol.4/No.3 (2006) How fair are fair values?
A comparison for cross-listed financial companies

Marian Berden and Franka Liedorp

71



Vol.4/No.4 (2006) Monetary policy strategies and credibility — theory and practice
Bryan Chapple

Vol.4/No.5 (2006) China in 2006: An economist’s view
Philipp Maier

Vol.4/No.6 (2006) The sustainability of the Dutch pension system
Jan Kakes and Dirk Broeders

Vol.s/No.1 (2007) Microfinanciering, deposito’s en toezicht:
de wereld is groot, denk klein!
Ronald Bosman en Iskander Schrijvers

Vol.5/No.2 (2007) Public feedback for better banknote design 2
Hans de Heij

Vol.6/No.1 (2008) Towards a European payments market:
survey results on cross-border payment behaviour of
Dutch consumers
Nicole Jonker and Anneke Kosse

Vol.6/No.2 (2008) Confidence and trust: empirical investigations for the
Netherlands and the financial sector
Robert Mosch and Henriétte Prast

Vol.6/No.3 (2008) Islamic Finance and Supervision: an exploratory analysis
Bastiaan Verhoef, Somia Azahaf and Werner Bijkerk

Vol.6/No.4 (2008) The Supervision of Banks in Europe:
The Case for a Tailor-made Set-up
Aerdt Houben, Iskander Schrijvers and Tim Willems

Vol.6/No.5 (2008) Dutch Natural Gas Revenues and Fiscal Policy:
Theory versus Practice
Peter Wierts and Guido Schotten

Vol.7/No.1 (2009) How does cross-border collateral affect a country’s central bank
and prudential supervisor?

Jeannette Capel

Vol.7/No.2 (2009) Banknote design for the visually impaired
Hans de Hei

72



Is Collateral Becoming Scarce?

Vol.7/No.3 (2009) Distortionary effects of crisis measures and how to limit them
Jan Willem van den End, Silvie Verkaart and Arjen van Dijkhuizen

Vol.8/No.1 (2010) The performance of EU foreign trade: a sectoral analysis
Piet Buitelaar and Henk van Kerkhoff

Vol.8/No.2 (2010) Reinsurers as Financial Intermediaries in the Market for
Catastrophic Risk
John Lewis

Vol.8/No.3 (2010) Macro-effects of higher capital and liquidity requirements for
Banks - Empirical evidence for the Netherlands
Robert-Paul Berben, Beata Bierut, Jan Willem van den End and
Jan Kakes

Vol.8/No.4 (2010) Banknote design for retailers and public
Hans de Heij

Vol.9/No.1 (2011) DELFI: DNB’s Macroeconomic Policy Model of the
Netherlands

Vol.9/No.2 (2011) Crisis Management Tools in the EU: What Do We Really
Need?
Annemarie van der Zwet

Vol.g/No.3 (2011) The post-crisis world of collateral and international liquidity -
A central banker’s perspective
Jeannette Capel

Vol.9/No.4 (2011) What is a fit banknote? The Dutch public responds
Frank van der Horst, Martijn Meeter, Jan Theenwes and
Marcel van der Woude

Vol.g/No.s (2011) Housing bubbles, the leverage cycle and the role of
central banking
Jeroen Hessel and Jolanda Peters

Vol.9/No.6 (2011) Is there a “race to the bottom” in central counterparties
competition?
- Evidence from LCH.Clearnet SA, EMCF and EuroCCP
Styi Zhu

73



Vol.ro/No.1 (2012) Is Collateral Becoming Scarce? - Evidence for the euro area
Anouk Levels and Jeannette Capel

74









	Acknowledgements
	Abbreviations
	1	Introduction
	2	What is High-Quality Collateral?
	2.1	Authorities and high-quality collateral
	2.1.1	The Basel Committee on Banking Supervision
	2.1.2	The Eurosystem


	2.2	A practical definition of high-quality collateral
	2.3	Market participants and high-quality collateral

	3	Supply of Collateral
	3.1	The current supply of (quasi) high-quality collateral
	3.2	Future supply of high-quality and quasi high-quality collateral
	3.2.1	High-quality collateral
	3.2.2	Quasi high-quality collateral


	3.3	Summary

	4	Demand for Collateral
	4.1	The secured money market
	4.1.1	The repo market and the financial crisis
	4.1.2	Estimating collateral needs in the repo market


	4.2	The OTC derivatives market
	4.2.1	The derivatives market and the financial crisis
	4.2.2	Estimating collateral needs in the OTC derivatives market


	4.3	The Basel III liquidity standards
	4.3.1	Banks’ adjustment to the LCR and NSFR and the demand for high‑quality assets
	4.3.2	Estimating euro area demand for high quality assets due to the liquidity standards


	4.4	Summary

	5	Is Collateral Becoming Scarce?
	5.1	Demand versus supply
	5.2	Re-use of collateral
	5.3	Economic effects and policy implications

	6	Summary
	References
	Appendices
	A1.	Authorities and high-quality collateral
	A2.	The interdependency of the LCR and NSFR


