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1. Introduction

Until the last financial crisis hit, collateral policy was not considered a core
function. Most financial institutions considered it a back-office activity.
Central banks, too, did not have to spend too much time on the design

of their collateral policy. As trust in the financial system was high, many
market participants deemed it unnecessary to have their risk exposures
collateralized. In cases where they did ask for collateral, they often accepted
a wide range of assets owing to the favourable credit quality assessments
for many financial assets. As a result, central banks did not have to worry
much about collateral and liquidity shortages in the financial system or
about the potential impact of their own collateral frameworks on the
financial markets.

This has all changed since the last financial crisis. Financial institutions
nowadays need much more high-quality collateral, both because of greater
risk aversion in financial markets and because of regulatory change such

as the new liquidity standards and OTC derivatives markets reforms.

At the same time, the supply of high-quality collateral has been negatively
affected by asset downgrades. This has resulted in collateral shortages in
central banks' local markets and frictions in the international distribution of
liquidity, encouraging central banks to broaden collateral eligibility. Moreover,
the financial crisis made clear that ratings from credit rating agencies and
collateral haircuts (both in central bank and private transactions) can be very
procyclical and strongly affect system-wide leverage. That is why new ideas
have been developed as to how collateral risk management could contribute
towards financial stability.

Against this background, collateral and liquidity issues have been high
on the agenda of central banks in recent years. This is evident from both
various policy reports on this topic published by the Bank for International
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Settlements (BIS)? the Financial Stability Board (FSB)? and the European
Central Bank (ECB) or its contact group on euro securities infrastructures
(COGESI)4, and research carried out by various central banks in this area.

The aim of this study is twofold: (1) to provide a good overview of central
banks’ collateral policies — and the changes therein — combining insights
from various recent publications and (2) to sketch the important collateral
and liquidity issues that central banks need to address. The idea for this
study originated from the author’s participation in several international
working groups on liquidity/collateral issues and her own papers in this
field. This experience made clear that there is currently no comprehensive
overview of the insights from the different policy reports and research
publications and that such an overview would be valuable. The present
study aims to fill this gap by providing a high-level discussion of the main
collateral issues for central bankers. The study does not go into the details of
the collateral frameworks of individual central banks, although many of the
practical illustrations provided originate from Eurosystem practice.

2 Forinstance, the Committee on Payments and Market Infrastructures has focussed
on ‘cross-border collateral arrangements’ (CPSS (2006)) and ‘collateral management
services' (CPMI (2014)) and the Committee on the Global Financial System on
‘central bank operations in response to the financial turmoil’ (CGFS (2008)), on ‘asset
encumbrance, financial reform and the demand for collateral assets’ (CGFS (2013)) and,
in cooperation with the Markets Committee, on ‘central bank operating frameworks
and collateral markets' (CGFS/MC (2015)). Finally, the Markets Committee has studied
‘central bank collateral frameworks and practices’ (MC (2013)) and the BIS itself provided
new thinking on the lender of last resort function (BIS (2014)).

3 Most relevant from a collateral perspective are the FSB's recent reports on securities
financing transactions (SFT), which include recommendations for qualitative standards
for haircut methodologies and numerical haircut floors for certain SFT transactions
(FSB (2013b) and (2014b)), and on principles to reduce the reliance on credit rating
agencies (FSB (2010) and (2014a)).

4 The ECB published a comparative analysis of the collateral frameworks of different
central banks (ECB, 2007 and 2009) and - together with the COGESI - of central banks’
frameworks vis a vis regulatory and CCP frameworks (ECB (2013b)). The adjustments
made in the Eurosystem'’s framework in response to the crisis were examined by the
ECB in 2013a. Finally, there are recent reports of the COGESI with an assessment of
the availability of collateral in the euro area (ECB (2014a)) and with recommendations
for improvements in the euro repo market that could facilitate liquidity and collateral
management (ECB (2014b)).



The next chapter discusses the objectives behind a central bank's collateral 1l
framework, which typically include risk protection, adequate collateral
availability for counterparties, limited impact on financial markets and a
simple and transparent operational framework. Chapter 3 sheds light on

the different policy options that central banks have in relation to their
collateral frameworks, such as a range of choices to be made on counterparty
eligibility, collateral eligibility (e.g. narrow versus broad, possible acceptance
of foreign collateral), risk control measures and operational issues (e.g. level of
disclosure). Topical collateral and liquidity issues, including increased pressures
on the availability of high-quality collateral, collateral management responses
by financial institutions (such as collateral optimization and transformation
and increased use of collateral management service providers) and the
impact of these developments on collateral velocity, collateral scarcity and
central bank policies, are discussed in Chapter 4. Chapter 5 concludes.
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2. Collateral
policy objectives

2.1 Common high-level objectives

Many central banks, including the Eurosystem, need to have a collateral
policy since they are not allowed to lend unsecured. But even without

a legal obligation, there are several reasons for central banks to require
collateral and thus formulate a collateral policy (see ECB (2007) and
Chailloux et al. (2008)). First of all, collateralized lending to counterparties
reduces the risk of potential losses on the side of the central bank.

Such losses could be detrimental to its reputation and in severe cases
threaten its financial independence from the government. Moreover,
collateralized lending avoids some of the complexities associated with
unsecured central bank lending. Such complexities include the central
bank having to exercise an inherently high level of discretion (which
may be incompatible with its desire to be transparent and accountable),
for example when it comes to making decisions about reducing a
counterparty's credit limit or charging a higher rate (which could send
unintended signals to the market). A final advantage of collateralized
lending is that it allows the central bank to lend at the same rate to all
counterparties, thereby contributing to a smooth transmission of
monetary policy.

Several central banks have formulated guiding principles for their collateral
frameworks (ECB (2007), ECB (2009) and Chailloux et al. (2008)). Although
there are differences in the precise wording and in the relative importance
attached to individual principles in different jurisdictions, there seems to

be some consensus on four broad high-level objectives for a central bank’s
collateral framework (ECB (2007) and ECB (20009)). It should (1) provide
adequate risk protection to the central bank, (2) leave its counterparties
with adequate available collateral, (3) have a limited impact on the
financial markets and (4) meet operational efficiency and transparency



requirements. As an example, Figure 1 maps the Eurosystem’s guiding
principless to these four high-level objectives.

Figure 1 High-level collateral policy objectives and
the Eurosystem'’s quiding principles

‘Collateral must protect the ‘The volume of collateral available to
Eurosystem from incurring counterparties must ensure that the
losses in its credit operations’ Eurosystem can effectively

conduct monetary policy
operations and promote
the smooth operation

1. Adequate 2. Adequate of the payment system’

risk collateral ) )
protection available Eurosystem operations
should be equally
accessible to a broad
set of counterparties’

‘The collateral framework
should be simple and

‘The Eurosystem must
act in accordance with

transparent’ 4. Efficiency 3. Limited the principle of an open
‘Eligible collateral should and market market conomy with free
offer cost-efficient transparency impact competition favouring an

transfer and mobilisation efficient allocation of

conditions, credit risk resources
evaluation and ‘No special or privileged
monitoring possibilities’ treatment of public sector securities’

The first high-level objective of a central bank's collateral framework
is to provide adequate risk protection (top left in Figure 1), as this is the
main reason why central banks lend against collateral. Depending on
their mandate and the precise design of their policies, central banks can

5 The Eurosystem does not have an explicit list of principles for its collateral framework,
but they can easily be derived from the Treaty establishing the European Community
and the Protocol on the Statute of the ESCB and ECB (see ECB (20009)). For instance,
Article 18.1 of the Statute stipulates that lending by the ECB and the NCBs should be
based on ‘adequate collateral’. The term 'adequate’ refers to both the need for risk
protection and the requirement of sufficient collateral being available to a broad set of
counterparties (ECB (2013b), p. 71).



14

become exposed to counterparty risks when conducting monetary policy
operations, extending intraday credit to support the functioning of in the
payments system and/or acting as a lender of last resort to safeguard
financial stability. By requiring collateral for these transactions, central
banks - like other market participants — can mitigate the risks of a possible
counterparty default. But central banks, unlike other market participants,
can wait quite some time before selling collateral assets in the event of a
default and could therefore possibly accept less liquid forms of collateral.

Moreover, central banks pursue several public objectives, such as an effective
monetary policy, financial stability and smoothly functioning payment
systems. The central bank’s success in attaining these objectives depends
on the collateral adequacy of its counterparties, which means that central
banks need to consider the possible impact of their own collateral
requirements on collateral adequacy. This is another reason why central
bank collateral frameworks are fundamentally different from those of other
market participants. The second objective for a central bank’s collateral
policy is therefore that its counterparties have adequate available collateral
to secure the transactions that the central bank deems desirable from the
perspective of monetary policy, financial stability and payment systems
policy (top right in Figure 1).

Third, central banks may seek to minimise the distorting effects of their
collateral operations on relative asset prices, the allocation of credit in
financial markets and market participants’ behaviour, i.e. to aim for a
limited market impact (bottom right in Figure 1). Some central banks
(Federal Reserve, Bank of England) go one step further and explicitly aim
for market neutrality (see ECB (2009)).

Finally, central banks often have efficiency and transparency as an
operational objective for their collateral frameworks (bottom left in Figure 1).



A simple and efficient framework helps to ensure an acceptable operational
burden for the central bank and its counterparties. Transparency contributes
towards the central bank's accountability, for example by using objective
and publicly available principles and criteria for collateral eligibility.

Unfortunately, there are potential conflicts between these four high-level
objectives, leading to trade-offs for the central bank (Figure 2). For instance,
a desire to ensure adequate collateral for counterparties may pose
challenges for the central bank's own risk protection and lead to a less
efficient and transparent collateral framework. Moreover, adequate risk
protection by the central bank may make collateral scarcer for market
participants, have a significant impact on the market, and may be in
conflict with the transparency objective. The remainder of this chapter will
discuss the objectives of ‘adequate risk protection’ and ‘adequate available
collateral’ and their potential conflict in more detail. The objectives of

Figure 2 Conflicting policy objectives

Adequate Adequate
risk collateral
protection available

Efficiency Limited
and market
transparency impact
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‘transparency plus efficiency’ and ‘limited market impact’ will be addressed
in Sections 3.5 and 4.8.

2.2 What entails ‘adequate’ risk protection?

Collateral will only provide adequate risk protection if it can actually cover
the counterparty's obligation to the central bank when the underlying
collateral needs to be sold. Therefore central banks set eligibility
requirements, stating which assets they are willing to accept as collateral
and under which conditions. While collateral eligibility requirements are
an important instrument in risk management, central banks can also
mitigate their risks by counterparty selection (e.g. only extend credit to
institutions that appear financially sound) and collateral risk management
(e.g. mark-to-market valuation of collateral, set haircuts and/or
quantitative limits).

These three steps have a logical order (Figure 3), running from counterparty
eligibility (i.e. decide on whether or not to extend central bank credit),
collateral eligibility (i.e. ensure appropriate collateral from the borrower to
support the loan) and risk control measures (i.e. manage the value of the
collateral once the loan has been extended). The third step is necessary
because collateral mitigates counterparty risk but introduces market risk

Figure 3 The three steps towards adequate risk
protection

Counterparty Collateral Risk control
eligibility eligibility measures

Collateral framework




and liquidity risk embedded in the collateral assets. If the latter risks are not
managed properly, the central bank is still exposed to counterparty risk.
The policy choices made and procedures followed in the second and third
steps define the central bank’s collateral framework.

The three steps of counterparty risk management should be seen in
conjunction with each other: a decision to be lenient in one step can be
compensated by stricter requirements in one or two of the other steps.

For instance, a central bank may want broad counterparty access as a
matter of principle, which could also imply broad collateral acceptance

if counterparties are heterogeneous. Such a central bank would need to
rely heavily on risk control measures to limit its counterparty risk. Another
example is that central banks may aim for risk equivalence (see Section 3.4),
which would create a direct relationship between collateral eligibility and
risk control measures.

2.3 When is the collateral availability ‘adequate’?

The eligibility criteria and risk control measures set by the central bank

do not only determine its level of risk protection, but also the amount

of central bank eligible collateral that the central bank’s counterparties
can provide. These counterparties need this collateral to secure their
transactions with the central bank. The central bank thus needs to make
sure that the amount of available collateral is consistent with its monetary
policy, financial stability policy and payment systems policy goals.

How broad the central bank’s collateral framework should be to enable

a successful conduct of central bank policies depends on a multitude of
factors (see Figure 4). These are briefly sketched here; for more details
see Chailloux et al. (2008), MC (2013) and CGFS/MC (2015). Some of these
factors are external to the central bank (i.e. outside of its direct sphere of



18 Figure 4 Factors determining the breadth of the central
bank’s collateral framework

Design of central
bank policies

Legal and
regulatory
setting

Normal or
stress?

Broad or
narrow
framework?

Financial Heterogeneity
markets of counter-
parties

influence), others internal (i.e. under the central bank’s control). As these
factors differ among jurisdictions, some central banks' frameworks are
naturally broader in scope than those of others. This should be kept in mind
when comparing the collateral frameworks of different central banks.

Central banks influence the design of their monetary, financial stability and
payment systems policies. The logical consequence of a ‘collateral-intense’
design is that a broader collateral framework is needed. Relevant monetary
policy issues are whether the economy faces a structural liquidity surplus
or deficit, as this determines whether on balance the central bank needs

to absorb reserves from, or provide reserves to, the market.® If there is a
liquidity deficit, its expected size is relevant, which depends on possible

6 See Rule (2012) for a more elaborate discussion and CGFS/MC (2015) for some practical
examples.



reserve requirements set by the central bank and autonomous factors

such as foreign exchange flows and banknotes in circulation. As regards
payment systems, relevant considerations are whether the large value
payment system is a net or gross system (as the latter requires more
liquidity), whether the system has any liquidity saving features and whether
or not the central bank requires collateral for intraday credit.

Another consideration is that during periods of stress more central bank
eligible collateral is needed than in normal times (Figure 5). One reason

is the higher demand for collateral during stress: financial institutions
typically need both more central bank liquidity (as funding through the
interbank market becomes more difficult) and more collateral to secure
their transactions with other market participants (who tend to set stricter
collateral requirements). The other reason is collateral supply: the available

Figure 5 Broader collateral frameworks during stress

More central bank
collateral needed

Normal: collateral demand (D) Stress: collateral demand (D)
and supply (S) and supply (S)
of high-quality assets of high-quality assets
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pool of assets accepted in the market as high-quality collateral usually
shrinks during stress, because of asset downgrades and greater risk
aversion. In the example presented here, the central bank needs to broaden
its collateral framework beyond high-quality assets during stress to make
sure its counterparties will still have sufficient collateral.

Moreover, the more diverse the group of counterparties and the financial
assets on their balance sheets, the broader the central bank’s collateral
framework needs to be to give this group access to central bank liquidity.
Obviously, the central bank has some decision power over the range of
potential counterparties that it deals with, but the range also depends

on structural factors that are external to the central bank, e.g. the extent
to which the financial system is bank-based or market-based. The inter-
national orientation of its counterparties is another structural factor

(if there are many international banks, the central bank may need to accept
foreign collateral).

Important but largely external to the central bank are the characteristics
of the country's financial markets, as these influence which assets are held
by banks. More sophisticated financial systems tend to be characterised by
a greater availability of high-quality assets (i.e. a higher and more diverse
‘supply’ of collateral), but the demand for collateral is usually higher too.
Particularly relevant for a monetary union is the degree of financial market
integration, as this will influence whether the central bank’s counterparties
hold similar or different assets.

A final important consideration is the country’s legal and regulatory setting.
For instance, central banks with a narrowly-defined mandate (e.g. price
stability only) are more likely to have narrow collateral frameworks than
central banks with multiple objectives. Moreover, there may be legal
constraints on the collateral that the central bank is allowed to take



(e.g. prohibitions to use certain assets as collateral or limitations stemming 21
from the quality of bankruptcy proceedings and length of jurisdictional

procedures for collateral enforcement) or on the treatment of assets

(e.g. the Eurosystem’s rule that no preferential treatment should be given

to government securities). Finally, regulatory requirements determine how

much high-quality assets the central bank’s counterparties need to secure
transactions with other market participants and to hold on their balance

sheets as liquid buffers.

2.4 How to get adequate risk protection and adequate
collateral availability?

As discussed above, the objectives of ‘adequate risk protection’ and
‘adequate collateral availability’ are both essential to the central bank’s
raison d'étre. It is therefore unfortunate that measures taken to ensure
adequate risk protection may adversely affect the amount of collateral
available to the central bank's counterparties and vice versa. For instance,
an increase in the minimum rating requirements on eligible collateral
assets reduces the range of assets that counterparties can use in their
transactions with the central bank, while an increased collateral haircut
implies that counterparties have to deliver more collateral assets to
secure a transaction of a certain size. The opposite is also true: measures
taken by the central bank to boost the available amount of central bank
eligible collateral for its counterparties, such as an increase in the range
of collateral assets accepted or a lower haircut, could have an undesired
negative effect on its own level of risk protection. An important issue for
central banks is thus whether and how these two important objectives for
the collateral framework can be reconciled.

One way the central bank could achieve these two objectives at the same
time is to expand the range of eligible collateral and to use risk control
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measures (e.g. collateral haircuts) to mitigate the usually higher risk of

the newly accepted assets.” If done accurately, this would create risk
equivalence (after risk control measures all collateral assets would pose the
same residual risk to the central bank). Basically, there are two instruments
(collateral eligibility and risk control measures) to achieve the two objectives
of 'adequate risk protection’ and ‘adequate collateral availability'. Faced
with a shortage of high-quality assets in the market or in its capacity as
lender of last resort, a central bank may decide to accept assets that are
unacceptable as collateral in other circumstances, including assets with a
credit quality below the minimum level. But it is not always necessary to
make such compromises on collateral quality. As central banks, unlike other
market participants, are not exposed to liquidity risk and can therefore

wait patiently for the right time to sell off the collateral, they may accept

as collateral financial assets of good credit quality but with a high liquidity
risk, such as ABS and credit claims of high credit quality. Foreign collateral
too could be less risky to central banks than to other market participants,
especially if this is accepted under an agreement with a foreign central
bank (see Sections 3.3 and 3.6).

7 The Eurosystem's decisions to expand collateral eligibility during the most recent
financial crisis have indeed been accompanied by an increase in the average haircut
applied (see ECB (2013a) for empirical evidence).



3. Collateral
policy options

This chapter discusses the policy choices that central banks have to make
in relation to their collateral frameworks, starting with counterparty
eligibility (Section 3.1), and continuing with collateral eligibility in general
(Section 3.2) and foreign collateral eligibility (Section 3.3). After that,

the focus is on risk control measures (Section 3.4) and operational options,
such as transparency, efficiency and operational techniques (Section 3.5).
Finally, the possible operational arrangements for foreign collateral are
examined (Section 3.6).

3.1 Counterparty eligibility — narrow versus wide

Central banks need to decide which counterparties are eligible for monetary
and intraday credit. With respect to monetary credit, a distinction can

be made between open market operations (OMO), conducted to pursue
monetary policy objectives, and standing facilities (SF), such as the marginal
lending facility of the Eurosystem and the discount window of the Federal
Reserve System. SF allow eligible institutions to borrow on an overnight

or otherwise short-term basis to meet temporary liquidity shortages due
to internal or external disruptions. Since intraday credit and SF can be
essential to avoid serious liquidity problems at financial institutions and
since these facilities have very short maturities, the central bank may
decide that these facilities are open to a broader group of counterparties
vis-a-vis the OMO.

The range of counterparties of a central bank depends to a large extent
on the characteristics of the country's financial sector. For instance,

the Federal Reserve System has a limited number of counterparties
(primary dealers only) for its OMO, reflecting the market-based nature
of its financial system, whereas the Eurosystem deals with a large and
heterogeneous group of counterparties in all of its lending operations and
facilities, reflecting a more bank-based financial system and a monetary

23
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union comprising different countries (see ECB (2007) and (2009)).

But within these external constraints, many central banks still have some
policy discretion regarding the range of counterparties that they deal with
in practice.

With respect to SF, central banks agree that relatively wide counterparty
eligibility is desirable, since temporary liquidity shortages at financial
institutions could otherwise develop into a financial stability issue.

But central banks can decide on whether the counterparty eligibility for
OMO should be equal to or more narrow than for SF. A recent report
from the Bank for International Settlements (see MC (2013)) compares
the collateral frameworks of twelve different central banks.® Five central
banks (AU, EA, JP, SE and CH) have wide counterparty eligibility for all of
their lending operations and facilities (Graph 1), whereas four central banks
(CA, KR, SG and US) have narrow counterparty eligibility for OMO and
wide eligibility for SF. In the remaining three countries (IN, MX and UK)
counterparty eligibility also varies for the different lending operations or
facilities but in a different way (see MC (2013), p. 6 for more details).

3.2 Collateral eligibility

As discussed above, there are natural differences between central banks
as to how broad their collateral frameworks should be to ensure that
counterparties have adequate collateral. However, within these external
constraints, there are several policy options for central banks with respect
to collateral eligibility.

8 The central banks of the following countries/regions participated in this survey:
Australia (AU), Canada (CA), Euro Area (EA), India (IN), Japan (JP), Korea (KR), Mexico (MX),
Singapore (SG), Sweden (SE), Switzerland (CH), United Kingdom (UK) and United States (US).



Graph 1 Counterparty eligibility - Wide or narrow? 25

Survey of 12 central banks

4

wide OMO, wide SF
B narrow OMO, wide SF
B mixed otherwise Source: based on data in MC (2013)

3.2.1 Which collateral to take as a lender of last resort?

Collateral eligibility for emergency liquidity assistance (ELA) has been a
source of debate among central banks. Bagehot's view was that the central
bank in its capacity as a lender of last resort (LOLR) should lend freely to
solvent but illiquid firms against good collateral at a high rate of interest.
However, this view has been challenged because a decision to lend against
high-quality collateral only, whatever the circumstances, is not credible
during liquidity stress, when a financial institution will typically have
exhausted its options to raise market funding. Given the negative impact
of a bank’s default on financial stability, it makes perfect sense for central
banks to provide ELA against a wide range of collateral assets, provided
that the beneficiary bank is solvent and that the central bank is able to
understand, value and manage the assets received.
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Examples show that in practice central banks have been willing to provide
ELA to solvent but illiquid banks against a wide range of valuable collateral
assets that are not acceptable in normal circumstances — in some cases
even buildings and paintings. As collateral eligibility for LOLR is thus
typically quite broad, the central bank will need to lean heavily on risk
control measures such as haircuts, retaining the discretion to further
strengthen these controls if the circumstances dictate so. For an overview
of current insights on the central bank’s LOLR-function, see BIS (2014).

3.2.2 Uniform versus differentiated collateral eligibility

Turning now to 'standard’ lending operations/facilities, central banks

can select uniform or differentiated collateral eligibility criteria for their
different operations. In this context it may be reasonable to consider
conducting intraday credit operations on an unsecured basis, since intraday
credit is essential for the smooth functioning of the payment system and
financial stability, whereas its short term (intraday) nature limits risks to
the central bank. The Federal Reserve has opted for this: uncollateralized
intraday credit is possible but - in contrast to collateralized intraday

credit — subject to a 5o basis points fee.

Uniform eligibility criteria for all standard lending operations/facilities have
the advantages of being simpler and more efficient. However, the risks
involved in individual operations/facilities and the specific counterparties
that use them may be different. A differentiated collateral framework is
one possible way of addressing these differences, allowing lower-quality
collateral for lower-risk operations (e.g. short-term credits). An alternative
way to reflect these risk differences is via the pricing mechanism.

For instance, an unsecured credit or a credit secured with lower-quality
collateral could be extended at a higher interest rate or fee than a well
collateralized transaction.



One concrete policy decision to make is whether or not the collateral
framework should be uniform for OMO and SF. Broader eligibility for SF
could be justified by the often broader range of eligible counterparties
(see above) and the lower risk due to the short-term nature of SF
(usually overnight). For the same reasons, central banks may have
broader collateral eligibility for intraday credit in the payment system
than for their monetary operations. A related question, relevant for the
National Central Banks (NCBs) in the Eurosystem, is whether or not to
adopt the Eurosystem collateral framework for their national services.
A consideration here is the loss-sharing mechanism within the Eurosystem
for 'Eurosystem facilities’ (monetary operations, intraday credit), which
does not apply to national services.®

Five (AU, EA, JP, SE and CH) out of the twelve central banks participating
in the abovementioned BIS survey apply uniform collateral eligibility to all
their lending operations/facilities and seven central banks differentiate
(CA, IN, KR, MX, SN, UK and US, Graph 2). Differentiation has become more
popular, as three central banks in the last group (MX, SG and UK) had
uniform collateral eligibility before the financial crisis. As expected, within
the differentiated frameworks, marginal lending or liquidity insurance
facilities typically allow the use of less liquid collateral, whereas routine
refinancing market operations require liquid collateral (see MC (2013)).

9 Forinstance, De Nederlandsche Bank (DNB) offers to its counterparties several facilities
to strengthen the safety and efficiency of payments and securities transactions in the
Netherlands. The most important example is the guarantee provided by DNB, which
Dutch banks can use as security for the clearing of their securities transactions and
for which DNB blocks part of their collateral value. Up to 2013, there was one uniform
collateral pool for these DNB facilities and the Eurosystem facilities. DNB, prompted
by risk management considerations, created a separate, more stringent, collateral
framework for DNB facilities in late 2013.
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Graph 2 Collateral eligibility - Uniform or differentiated?

Survey of 12 central banks

Uniform
B Differentiated Source: based on data in MC (2013)

3.2.3 Narrow versus broad collateral eligibility

There are two dimensions in which the ‘size’ of a central bank’s collateral’s
framework could be measured: (1) the range of the eligible assets focussing
on issuer type and (2) the minimum credit ratings or quality standards that
these assets should meet to be eligible. The first dimension could be called
the breadth of the collateral framework, the second its depth (see also
Challioux et al. (2008)). The breadth of the collateral framework reflects
both external factors and internal policy design choices by the central bank,
and it is primarily governed by the need to ensure that counterparties have
adequate collateral available for the central bank to pursue its policies.
Given differences in relevant external and internal factors, central banks
differ in the ‘natural breadth’ of their collateral frameworks. Also the depth
of the collateral pool can be adjusted to influence counterparties’ collateral
availability. During the last financial crisis, some central banks lowered
rating requirements in response to their counterparties’ collateral needs,
while using risk control measures such as haircuts to protect themselves



against the collateral’s risk. In normal times rating requirements are more
generally seen as a policy instrument for risk management alongside other
risk control measures. For that reason, asset eligibility in terms of rating
requirements will be discussed in Section 3.4, which deals with risk control
measures, while this section discusses asset eligibility in terms of asset
classes.

Focussing on the range of eligible asset classes, there are two central
banks (IN and SN) with narrow eligibility (primarily domestic public sector
securities) and five with wide eligibility (AU, EA, JP, SE and CH, Graph 3).
The other central banks have narrow eligibility for some facilities and wider
eligibility for others, usually differentiating between OMO and SF (CA, KR,
MX and US) but sometimes in another way (UK).

Graph 3 Collateral eligibility - Broad or narrow?

Survey of 12 central banks

1

wide OMO and SF

narrow OMO, more narrow SF

narrow OMO, wide SF

mixed otherwise Source: based on data in MC (2013)
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In response to the financial crisis, many central banks have recently
broadened their collateral frameworks. Public sector securities were
already eligible before the financial crisis at all twelve central banks that
participated in the BIS survey, but for all other asset classes (financial entity
debt, covered bonds, other asset-backed securities, corporate debt and/

or non-securities) eligibility has been broadened at several central banks
(Graph 4, see Table 1 for more details on policies in individual countries).
The latter is also true for foreign issuer and foreign currency assets,

as discussed in more detail in the next section.

Graph 4 Eligibility key asset types (July 2012)

No. of central banks (survey of 12)

8 —
6 I
4

O \ \ \ \ \ \
Public sector Financial Covered Other Corporate Non
securities entity debt bonds asset-backed debt securities

B Made eligible mid-2007 - mid-2012
W Eligible mid-2007 but wider range mid-2012

Eligible mid-2007 Source: based on data in MC (2013).
For more details see Table 1.



Table 1 Eligibility of key asset types (end of July 2012)*

(V = this asset type was already eligible as collateral, V+= there are more eligible sub-types of
this asset now compared with mid-2007, o = this asset type is newly eligible since mid-2007)

Cross-border*
Public Financial Covered Other Corporate

sector  entity bonds  asset- debt Non-

securities debt backed? securities’ Issuer Currency
Australia v v+ O O O (0]
Canada v v (0] 1% 0] v+ fe)
Eurosystem v v v v v v+ vs 0"
India v v
Japan v+ (0] 1% V4 v+ v o
Korea v v
Mexico v O O O v (@] O
Singapore v+ O O
Sweden v O v+ v v v v
Switzerland v v v v s v+
United Kingdom v O O O O O v+ v+
United States v v v+ v v v+ v v

1 Excludes assets that were temporarily eligible during the global financial crisis,
but that were no longer in July 2012.

2 Other asset-backed: securities such as ABS, MBS, RMBS, CMBS, ABCP.

3 Non-securities: assets such as loans or other credit claims that are not securitised,
deposits at central banks etc.

4 Cross-border/Issuer : obligations issued by foreign entities, can be denominated in any
currency;

Cross-border/Currency: assets denominated in foreign currencies.

5 For marketable securities only; but must be issued in euro area.

6 There were two periods of this extension: 13 November 2008-31 December 2009 and again
from 9 November 2012.

7 Denotes mainly the addition of Term Deposit Facility deposits (a new central bank facility) as
eligible collateral for the Discount Window, not expansion of eligibility in the more traditional
sense.

Source: MC (2013) p. 10
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Although there are substantial differences in the breadth of the collateral
frameworks of central banks, they as a group have relatively broad
eligibility criteria, when compared to those of regulatory and central
counterparties' frameworks (see ECB (2013b)). Of these collateral
frameworks, CCPs have the narrowest, which is understandable and
desirable given their role in centralising counterparty risk management.
Debt securities issued by central governments and cash are commonly
accepted by central banks, under regulatory frameworks, and by CCPs.
Covered bonds are also widely accepted. Other marketable assets — such as
debt securities issued by credit institutions, as well as corporate bonds

and asset-backed securities — are accepted mainly under central bank
frameworks. On the other hand, equities, bank guarantees and gold are
usually not accepted by central banks, but are sometimes accepted (under
certain restrictions) by regulatory frameworks and as margin by CCPs or for
non-centrally cleared over-the-counter (OTC) derivatives. Non-marketable
assets are only accepted by some central banks (see ECB (2013Db)).

3.2.4 ‘Always relatively broad’ versus ‘narrow when possible’ framework
As discussed, there are natural differences in the breadth of the collateral
frameworks of central banks due to external factors (Figure 2). At, the same
time, the central bank can influence the required breadth via the design

of the central bank’s policies and the counterparties made eligible, factors
that are (at least partially) under the central bank’s control. For instance,

a central bank that wishes a relatively narrow collateral list, may lower
reserve requirements to make this possible. Moreover, as collateral
frameworks typically need to be broader during stress than in normal times
for financial stability purposes (Figure 5), central banks can choose between
either a 'fixed’ relatively broad collateral framework (i.e. a framework that
is broad enough for both normal times and periods of stress) or a ‘variable’



framework (i.e. a framework that is narrow when possible and broadened
when necessary).°

Arguments for and against an ‘always relatively broad’ collateral framework
An advantage of this policy choice is that less adjustment is needed during
stress, since banks already have a large range of assets that they can
potentially use for central bank credit (Table 2). One disadvantage is that
then ‘lower quality’ assets may be eligible, which necessitates more vigilant
monitoring and appropriate risk control measures from central banks.
Moreover, the central bank's acceptance of illiquid assets in combination
with the Liquidity Coverage Ratio (LCR) will raise potential monetary policy
issues, as banks may use monetary operations with the sole intention to
‘swap’ their LCR-ineligible assets into LCR-eligible central bank reserves.
‘Always relatively broad’ collateral eligibility may also clash with the central
bank’s objective of efficiency and transparency (Figure 2), as a broad
framework tends to be complex, leading to an administrative burden

(for both the central bank and commercial banks) as well as possible level
playing field issues (e.g. if the central bank’s haircuts do no justice to the
quality differences between assets, this could benefit certain banks)."
Finally, a broad list may limit the incentives for banks to manage their
liquidity risk in a proper fashion and create distortions by favouring the use
of illiquid assets. The result of lower liquidity discipline may be that — when

10 Central banks with ‘always broad’ collateral frameworks may still need to broaden their
framework further in case of extreme stress. As a result of the Eurosystem’s relatively
broad collateral list, it had to make fewer extensions to the list of eligible collateral than
the Federal Reserve System and the Bank of England (see ECB (2009)) in the early years
of the last financial crisis. But when the crisis intensified, also due to the sovereign crisis,
the Eurosystem also had to broaden its collateral framework (see ECB (2013a) and Wolff
(2014)).

1 The Eurosystem'’s Additional Credit Claims (ACC) framework, which implies that some
NCBs accept credit claims as collateral and others do not, can be seen as an example
where broadening the framework raises complexity and risks of fragmentation in the
implementation of monetary policy.
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a crisis occurs - it still proves necessary for a central bank to further extend
the list of eligible collateral.

Arguments for and against a ‘narrow when possible’ collateral framework
Important advantages of this policy option are the incentives towards
proper liquidity management by banks and its countercyclical impact,

the latter stemming from the fact that other market participants will be
inclined to relax their collateral requirements in good times and tighten
them during a crisis (Chailloux et al.( 2008)). Other advantages are: easier
risk management in normal times, a lower administrative burden (for both
commercial banks and central banks), greater transparency and fewer
possibilities for arbitrage, which contributes to a level playing field. Finally,
‘narrow when possible’ collateral eligibility would lower the probability
that monetary policy operations are ‘misused’ by financial institutions

to become LCR-compliant. Disadvantages of this option are that some
banks may not have enough collateral for central bank credit and that
central banks need to make explicit decisions on the broadening of the list
- i.e. on ‘changing gears’ — when a crisis occurs. To avoid ad hoc decisions
in a crisis situation, which could entail operational and legal risks, central
banks could make ex ante decisions on how to ‘change gears’ when
needed. For instance, a decision to start accepting new assets during stress
would usually carry higher operational risks that an ex ante decision to
relax certain concentration limits in a crisis situation.

3.3 Foreign collateral eligibility

3.3.1 Advantages and disadvantages of accepting foreign collateral
Internationally active banks may experience cash or security mismatches
during times of stress. In the case of a cash mismatch the bank has a
shortage of cash in one currency and plenty of cash (or the ability to raise
this cash) in another currency, whereas in case of a security mismatch the



Table 2 ‘Always relatively broad’ or ‘'narrow when
possible’ collateral eligibility?

Advantages

Disadvantages

Broad collateral list

Narrow collateral list

+ Wide range of financial
institutions can get access to
monetary and intraday credit

+ Less need to ‘change gears'in
case of a financial crisis

- Impact of the LCR on monetary
policy

— Risk management issues for
central bank

— Complexity and administrative
burden

— Possible level playing issues

— Disincentive for proper liquidity
risk management by financial
institutions

+ Gives banks proper incentives
for adequate liquidity risk
management

+ Counterweight against
procyclicality

+ Risk management less of an
issue for the central bank

+ Less complexity and lower
administrative burden

+ More transparent, fewer level
playing field issues

+ Less impact of LCR on
monetary policy

— Requires ‘changing gear’ in
crisis situation, which may
lead to ad-hoc decisions and
operational/legal risks for
central bank

— Some banks may face
difficulties in acquiring
enough central bank liquidity
with their collateral pool

Source: Capel (20m)

bank has enough securities available but they are located in the ‘wrong’

country. A bank needs to resolve such cash and securities mismatches

immediately to avoid that they develop into more serious liquidity

problems. In normal times solutions can usually be found easily, as banks

may obtain the required cash or securities from other market participants.
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Solutions can become difficult, however, during a financial crisis when
frictions in the international distribution of liquidity may occur. Foreign
collateral acceptance by central banks can then contribute to financial
stability. As phrased by the Committee on the Global Financial System:
‘Channels for distributing liquidity across borders may become impaired
in times of financial turmoil. To prepare for that possibility, central banks
should take steps to strengthen their capacity to counter problems in the
international distribution of liquidity. Possible steps include establishing
or maintaining standing swap lines among themselves and accepting

- or developing and maintaining the ability to accept - foreign currency
denominated assets or obligations booked abroad as collateral in their
operations’' (CGFS (2008)).

This advantage should be weighed against the main disadvantage of a
central bank’s acceptance of foreign collateral, namely ‘moral hazard":
financial institutions may be discouraged to find their own solutions for
their international liquidity mismatches and become dependent on the
central bank. One solution for this moral hazard problem is to accept
foreign collateral on an emergency basis only, without pre-committing to
such acceptance. The political dimension is important too: the acceptance
of foreign collateral would support the international role of the currency of
another country relative to the own currency.

There are other advantages and disadvantages of foreign collateral
eligibility too, but these depend on the characteristics of the foreign
collateral (Table 3, based on Capel (2013)). Collateral is 'foreign’ or ‘cross-
border’ if, from the perspective of the central bank accepting the collateral,
one or more of the following aspects is foreign (CPSS (2006), p. 1):



(1) the currency of denomination, (2) the jurisdiction in which the assets are
issued and (3) the jurisdiction in which the assets are located or safe kept.?

An advantage of central bank eligibility of collateral that is foreign in
currency and/or issuer, but domestic in location, is that more collateral
becomes available at home. This has positive effects on the central bank’s
monetary policy, payment systems policy and financial stability policy.s

If collateral is located abroad, there may still be a positive impact on
monetary and payment system policy but this is not necessarily the case.
A crucial factor is then the swiftness and reliability of the operational
arrangements for cross-border collateral transfer (see Section 3.6) and
the extent to which emerging liquidity needs can be foreseen (the need
for overnight and intraday credit, for instance, is often difficult to predict
exactly). The impact on financial stability policy is even more ambiguous
and depends on the possible incentives given to financial institutions to
economise on their overall collateral portfolio by maintaining a single,
global pool, and on the prevailing nature of financial stability shocks
(mainly global or mainly institution- or country-specific).

Disadvantages to the central bank are the additional risks introduced by
foreign collateral: foreign currency collateral gives rise to exchange rate risk
on the collateral portfolio, collateral issued abroad involves legal risk as well

12 Collateral can thus be ‘foreign’ in three different aspects. To keep the discussion
theoretically ‘pure’, each aspect is discussed separately as it embodies specific risks for
the central bank. In reality, of course, collateral is often foreign in several aspects at
once. Insight into the influence of such collateral on the central bank’s tasks can then be
obtained by 'summing’ the effects of two or three aspects of foreignness.

13 As financial institutions will have more opportunities to select collateral at — for them -
lower cost, they may be expected to pledge more collateral at their central bank,
giving them greater access to monetary operations (which contributes to a more
effective monetary policy), intraday credit (which could prevent hitches in payment
systems) or emergency liquidity (which could help in the event of a negative financial
stability shock).
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Table 3 Advantages and disadvantages of different types
of foreign collateral

Overall advantage: financial stability during crisis

Overall disadvantage: moral hazard and
possible political dimension

Advantages per type

Disadvantages per type

Impact on central bank’s

Effect on monetary policy(MP), Main risk(s)
Foreign  available payment systems policy (PS), for central ~ Risk management
aspect collateral financial stability policy (FS) bank options
Currency Positive MP Positive Exchange Haircuts, margin calls,
PS Positive rate risk restrict eligibility to
FS Positive countries with a sound
macroeconomic policy
Issuer Positive MP Positive Legal risk Make good procedural
PS Positive agreements, make use of
FS Positive local legal expertise.
Operational Only accept assets that
risk are operationally similar
to domestic assets
Location Maybe MP Positive (if credit Operational Go for reliable and fast
positive, need is foreseeable) risk operational agreements;
but not Limited (intraday consider time zone
sure PS credit need is often problems, especially if the
not foreseeable) collateral is required for
Ambiguous acute liquidity needs
FS depends on Legal risk Clear legal agreements

incentives to
economise and
nature of shocks)

with familiar jurisdictions

Source: Capel (2013)

as possible operational and tax complications and, finally, collateral located

abroad creates mainly legal and operational risks. Legal risks arise because
it takes special expertise and extra time to ascertain whether the collateral

meets the statutory quality arrangements and to limit any legal problems
when the collateral needs to be sold off. Operational risks relate to the

possible adjustments that have to be made in systems and operational



procedures to administer foreign collateral at home and, moreover,

to bottlenecks that may occur in the cross-border transfer of collateral
once arrangements are in place (see Section 3.6 for a discussion of possible
arrangements and their risks).

The risk management implications of these risks differ. Exchange rate risk
can be managed relatively easily by hedging, accepting ‘hard’ currencies
only, applying extra haircuts or by using margin calls. Legal and operational
risks are usually more difficult to cope with, but arrangements that build
on local legal expertise in familiar jurisdictions and that enable reliable and
rapid operations could bring such risks back to acceptable levels. Finally,

it should be noted that domestic collateral comes with risks too. If domestic
high-quality collateral is scarce (e.g. due to downgrades during stress or
due to a small market size), it may be better from a risk management
perspective to accept high-quality foreign collateral, like e.g. Switzerland is
doing, than to lower quality requirements on domestic collateral.

Whereas there were just a few central banks accepting foreign or cross-
border collateral before the financial crisis, it is now more common
practice. Nine out of twelve central banks accept assets denominated in

a foreign currency, whereas ten accept collateral that is issued abroad

(see Graph s, refer to Table 1 for more detail). The conditions for accepting
foreign collateral vary widely. For instance, Switzerland's collateral
framework is wide in terms of foreign eligible issuer types and currencies,
but rather strict in terms of rating requirements, whereas the Eurosystem
accept a very wide range of marketable assets issued abroad as long as the
issuer is from the euro area. Moreover, some central banks accept foreign
cash as collateral, usually on an emergency-only basis to address moral
hazard concerns. For instance, during the most recent financial crisis many
central banks, including the ECB and Fed, entered into inter-central bank
swap agreements or came to emergency liquidity arrangements on the
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Graph 5 Foreign collateral eligibility (July 2012)

No. of central banks (survey of 12)

12

10

Cross-border issuer Cross-border currency

B Made eligible mid-2007 - mid-2012
B Eligible mid-2007 but wider range mid-2012
Eligible mid-2007 Source: based on data in MC (2013).
For more details see Table 1.

basis of cash collateral.* One example of regular acceptance of foreign
cash is the Scandinavian Cash Pool (SCP), operated by Denmark, Sweden
and Norway. The SCP enables liquid assets held at the central bank of
one of these three countries (i.e. cash collateral) to be used for obtaining

14 Forinstance, De Nederlandsche Bank (DNB) has such agreements in place with the
Hong Kong Monetary Authority (HKMA) and the Monetary Authority of Singapore
(MAS). The arrangements entail that a Dutch bank with sufficient collateral pledged to
DNB, could - subject to prior agreement of HKMA or MAS and after applying a haircut
- obtain liquidity in Hong Kong or Singapore dollars from HKMA or MAS, for which DNB
credits the latter's euro account in TARGET2. The arrangements are reciprocal so that -
subject to prior agreement between DNB and the ECB — Hong Kong or Singapore banks
could ask for emergency liquidity in euros on the basis of collateral pledged to HKMA or
MAS. Other NCBs within the Eurosystem have similar arrangements in place.



intraday credit from the central bank of one of the other two. This SCP was
set up when the Scandinavian currencies began to participate in CLS, and
Scandinavian banks suddenly needed much more intraday liquidity.

3.3.2 Prefer foreign cash or foreign securities as collateral?

Relative advantages and disadvantages of foreign cash

If a central bank decides to accept foreign collateral, it needs to consider
whether this should be foreign cash and/or certain foreign securities.
Compared to foreign securities, foreign cash collateral brings three main
benefits to a central bank (Table 4). First, its main risk is exchange rate
risk, which is well understood and can be managed through relatively

Table 4 Foreign cash or foreign securities?

Foreign cash Foreign securities
Advantages + The main risk i.e. (exchange + No impact on foreign liquidity

rate risk) is relatively easy to and foreign monetary policy
manage + Will not be interpreted as a

+ Relatively straightforward foreign exchange intervention
operational arrangements or distort private swap markets

+ Enables relatively fast + Is cheaper for counterparties
cross-border transfers (especially if less liquid assets

+ Easy to obtain for counter- can be used)
parties

Disadvantages - Possible effect on foreign — Complex operational

liquidity and foreign monetary arrangements
policy — Cross-border securities

— Central bank swaps may be transfers can be slow
misinterpreted as foreign - Not only exchange rate risk for
exchange intervention and the central bank, but also legal
could distort the private swap and operational risks.
market — Counterparties’ access may be

— Relatively costly for counter- limited
parties

Source: Capel (2011)
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straightforward risk control measures. Second, cash arrangements are less
complex and therefore easier to implement than securities arrangements,
since all the central bank needs is an account with a foreign bank or foreign
central bank (see Section 3.6 for more details). Finally, cash transfers can be
arranged much faster than securities transfers, possibly even on a same-
day basis if the operating hours of the two payment systems concerned
have sufficient overlap. From the perspective of the counterparty, foreign
cash arrangements are attractive because foreign cash is relatively easy to
come by (while obtaining suitable foreign assets may be more difficult).

Disadvantages of foreign cash collateral are the possible impact on foreign
currency liquidity and the demand for foreign currency, which could affect
the monetary policy of another country. Moreover, if inter-central bank
swaps are used as an operational model (see section 3.6), the central bank’s
action may be misinterpreted as a foreign exchange intervention, and there
is a risk of crowding out the private swap market. A final disadvantage of
foreign cash is that it is potentially costly for the counterparty (particularly
if used as collateral for longer-term lending and if interest rates are high).

Relative advantages and disadvantages of foreign securities

Advantages of accepting foreign securities over foreign cash include cost
efficiency for the counterparty, especially if the central bank accepts less
liquid assets as collateral, and the absence of a direct impact on foreign
currency liquidity or foreign monetary policy. In addition, a central bank’s
action cannot be misinterpreted as a foreign exchange intervention or
distort private swap markets.

15 The aim of inter-central bank swaps is to remedy problems in the international
distribution of liquidity, its consequence is that central banks accept a foreign currency
credit at another central bank as collateral (see Section 3.6 for more details).



Disadvantages include more complex operational arrangements

(see Section 3.6) and the possibly significant amount of time needed before
the counterparty can deliver its securities to the central bank. The latter
may rule out using foreign securities for central bank credit on a same-
day basis. Third, partly as a result of the previous two, foreign securities
are riskier for a central bank than foreign cash, as there are also legal and
operational risks in addition to foreign exchange risk. A final disadvantage
of securities as compared to cash is that some counterparties may face
difficulties in acquiring suitable foreign assets.

3.4 Risk control measures

3.4.1 What can central banks do to achieve better risk protection?

A central bank's level of risk protection is determined by counterparty
eligibility, collateral eligibility and risk control measures (Figure 3). However,
eligible counterparties are typically selected with a broader view than

risk management alone.® The same holds true for the breadth of the
collateral framework (i.e. eligible assets in terms of asset type), which is
primarily determined by the need to ensure that eligible counterparties
have adequate collateral available to carry out any necessary operations
with the central bank. Hence, in practice, central bank risk management
often leans heavily on quality standards (e.g. minimum credit ratings) for
eligible assets (i.e. the depth of the collateral framework) and subsequent
risk control measures taken. Risk neutrality (the concept that, once risk
control measures have been implemented, all its collateral assets should
carry the same residual risk) could be an objective for the central bank.

This would result in a level playing field for all eligible assets and would
avoid any unintended market distortions. Risk neutrality can be achieved by

16 For instance, one of the Eurosystem'’s guiding principles is to give a broad set of
counterparties equal access to Eurosystem operations.
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using market-based prices and by letting haircuts reflect the actual credit,
market and liquidity risk (see below).

Many central banks have broadened and/or deepened their collateral
frameworks in response to the financial crisis and have tightened

risk control measures to remain adequately protected against risks.
For instance, the average haircut applied to counterparties’ collateral
within the Eurosystem increased steadily between 2008 and 2013,
reflecting changes in the eligibility criteria that allowed counterparties
to pledge collateral assets with a riskier profile than prior to 2008
(ECB (20133), p. 82 and Wolff (2014)).

Central banks that lend against collateral may still incur a financial loss if
the following two adverse events were to take place: first, the counterparty
defaulting on its obligation to the central bank lender and, subsequently,
the value of the collateral turning out to be insufficient to cover the
borrower’s obligation once the central bank sells the underlying collateral.
Insufficient collateral value could be caused by (1) credit risk and (2) market
and liquidity risk on the collateral.

Credit risk on collateral stems from the fact that the issuer of the security
- or the debtor of the claim — used as collateral could default too, which
would imply a ‘double default’ (i.e. of the central bank’s counterparty and
of the collateral asset'’s issuer or debtor). Central banks can minimise the
probability of such a double default by restricting eligibility to assets of
high credit quality and prohibiting that loans are collateralized with assets
issued by the borrower (or by entities with close financial links to the
borrower). Another measure to reduce credit risk is to apply concentration
limits to the use of certain riskier collateral asset types or to the amount of
collateral assets from the same issuer, debtor or guarantor (Table 5).



Table 5 Central bank options to achieve better risk 45

protection

Counterparty
eligibility

Collateral
eligibility

Risk control
measures

Policy options

Central bank considerations

m Conducting operations with
high credit quality counterpar-
ties only

m Limits on counterparty ex-
posure depending on credit
quality

m Restrict the range of eligible
asset types (Narrow collateral
framework)

m Raise rating requirements on
eligible assets (‘Shallow’ colla-
teral framework)

m Prohibition of self-issued or
closely linked collateral

m Concentration limits

m Marking-to-market/variation
margining

m Valuation haircuts

m Initial margin

m May clash with possible ob-
jective of broad counterparty
access

m Could send unintended signals
to the market

m May be inefficient from a
policy perspective (monetary,
financial stability and pay-
ments policy)

m Broader framework may
be needed to ensure that
counterparties have adequate
collateral available.

m Same for deeper framework

m Avoid over-reliance on credit
rating agencies

m Broader framework may
be needed to ensure that
counterparties have adequate
collateral available.

m Aim for stable through-the-cy-
cle haircuts

m Avoid ‘overly’ procyclical initial
margins



The collateral's market and liquidity risk arise from possible declines in
collateral value between the counterparty’s default and when the central
bank can sell the collateral. Market risk is the risk of a lower market value
of collateral due to exogenous price declines, whereas liquidity risk refers
to the potentially negative impact on the market price induced by the
collateral portfolio’s liquidation. Market and liquidity risk can be reduced
considerably by following best practices in the valuation of assets and
applying risk control measures. Best practices consist of so-called ‘variation
margining’, i.e. daily marking to market of the collateral’s value and making
margin calls as soon as they are needed.” Risk control measures could
include valuation haircuts to collateral values, i.e. deductions (expressed

as percentages) from the asset’'s market value to cover normal daily price
fluctuations due to market and liquidity risk.® A similar control measure

is an initial margin requirement, which requires counterparties to pledge
extra collateral upfront to cover the collateral portfolio’s market and
liquidity risk after a possible default. Finally, concentration limits could not
only help to reduce the collateral’s credit risk, as mentioned above, but also
contribute towards reducing market and liquidity risks.

3.4.2 Central banks and procyclicality

An important question for central banks is how to make the trade-off
between their own risk protection and the avoidance of procyclicality
during a financial crisis. Procyclicality refers to the mutually reinforcing
interactions between the financial and real sectors of the economy that

17 If securities markets are efficient and liquid, the market price tends to be the best
indicator of the asset’s value. In the absence of such markets, theoretical valuation
models can be used.

18 For the purpose of defining adequate valuation haircuts, market risk is measured by
asset price volatility (and usually calculated with the Value-at-Risk or VaR), while
liquidity risk is expressed in terms of the time required for an orderly realisation of the
asset's value. See Rule (2015) for a discussion of different risk management techniques
and examples from Bank of England practice.



tend to amplify business cycle fluctuations and cause or exacerbate
financial instability. Given the role of central banks in promoting financial
stability, they could be expected to refrain from procyclical behaviour.
Yet, some procyclicality is inevitable for central banks that adhere to

best practices in collateral management: marking-to-market (variation
margining) implies that central banks need to make extra margin calls
when asset prices fall. This has a procyclical impact: counterparties are
asked to provide more collateral when pressures on the available stock of
high-quality collateral are already high.

Central banks can reduce the procyclicality of their own collateral policy
in two ways. The first is to opt for a ‘'narrow when possible’ collateral
framework, as this would make eligibility countercyclical (see Section 3.2).
This is reinforced by the fact that broader collateral frameworks typically
include lower-quality assets, whose risks are more difficult to predict,

so that during a downturn central banks may find it necessary to make
procyclical adjustments to haircuts or other control measures. Secondly,
central banks may lower the procyclicality of their discretionary risk
control measures by aiming for stable through-the-cycle haircuts

and avoiding ‘overly’ procyclical initial margins. Indeed, central banks
represented in the Committee on the Global Financial System (CGFS (2010))
and in the Financial Stability Board (FSB (2014b)) call upon market
participants in repo, securities lending and OTC derivatives markets

to make sure that their haircuts and initial margins are not overly
procyclical. Market participants are, for instance, expected to adopt haircut
methodologies that limit the extent to which haircuts decline in benign
market environments, thereby mitigating the magnitude of the potential
increase in volatile markets. It therefore makes sense for central banks to
set a good example.
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Finally, given their financial stability mandate, it is important that central
banks not only reduce the procyclicality of their own collateral policy,
but also take measures to bring down procyclicality and leverage within
the financial system as a whole. Important recent measures taken are
the FSB's recommendations regarding qualitative standards for haircut
methodologies and numerical haircut floors for certain securities
financing transactions (FSB (2014D)). The existing preferential treatment
of government securities as collateral and its impact on procyclicality and
leverage is an area where further progress could be made.

3.4.3 Internal versus external ratings

Central banks need to be aware not only of undue procyclicality in their
risk control measures, but also of possible procyclicality in their quality
assessment of collateral assets. This could easily occur if external ratings,
i.e. ratings from credit rating agencies (CRAs), play too dominant a role

in assessing risks. During the most recent financial crisis, the overreliance
on CRA-ratings led to herding behaviour and abrupt sell-offs of securities
when they were downgraded ('cliff effects’). This amplified procyclicality
(see FSB (2010) and (2014a)). The FSB therefore issued Principles in 2010 in
order to reduce reliance on these external ratings. One of these Principles
called upon central banks to make their own credit judgements and

rely more on internal ratings or risk assessments (see Box 1). But there
are disadvantages for the central bank too: it will need to build up the
necessary expertise to make reliable credit quality assessments and

any mistake made, especially if ratings are disclosed (see next section),
could negatively affect its reputation.

In July 2012, five out of twelve central banks relied on external ratings
(AU, CA, SE, CH and US) and an equal number on internal ratings

(JP, KR, SN, MX and UK, Graph 6). The euro area uses both in a common
risk framework, whereas India does not use ratings at all (since eligible
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Box 1 Principle Ill.1 on central bank operations:

Central banks should reach their own credit judgements on the
financial instruments that they will accept in market operations, both
as collateral and as outright purchases. Central bank policies should
avoid mechanistic approaches that could lead to unnecessarily abrupt
and large changes in the eligibility of financial instruments and the
level of haircuts that may exacerbate cliff effects.

Central banks should avoid mechanistic use of CRA ratings by:

m except when infeasible, making independent determinations of
whether a financial instrument should be eligible in its operations
(both by being prepared to reject assets offered as collateral or for
outright purchase despite their external ratings and by assessing
whether any external rating change should lead to a change in a
financial instrument’s eligibility or haircut);
reserving the right to apply risk control measures such as
additional haircuts to any individual financial instruments or
classes of collateral based on an internal risk assessment; and
reserving the right to apply additional risk control measures such
as additional haircuts to any individual financial instrument that
has not been subject to an internal risk assessment by the central
bank.

Source: FSB (2010), p. 3

collateral comprises mostly domestic sovereigns). In a peer review report
of the FSB Principles for Reducing Reliance on CRA Ratings (FSB (2014a))
it was noted that many central banks have expanded their own credit risk
assessment capabilities and are using multiple indicators for determining
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Graph 6 External or internal ratings?

Survey of 12 central banks
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B not applicable Source: based on data in MC (2013)

creditworthiness. Yet, almost all central banks continue to use CRA ratings
in some way to determine eligibility of securities, issuers and counterparties,
although the degree and frequency vary across jurisdictions and activities
(FSB (2014a)). Many central banks have recently made progress toward
developing internal credit risk assessments or intend to do so in the near
future. Some central banks, however, have no ambition in this area, usually
because they consider their own use of CRA ratings to be non-mechanistic
and therefore acceptable.



3.5 Transparency, efficiency and collateralization
technique

Apart from the substance of the collateral framework, which is determined
by counterparty eligibility (Section 3.1), collateral eligibility (Sections 3.2

and 3.3) and risk control measures (Section 3.4), there are several operational
issues that central banks have to consider. Important issues are the
transparency and efficiency of the collateral framework as well as the
choice of collateralization technique. These issues are discussed below.
Moreover, central banks accepting foreign collateral need to choose

an appropriate operational arrangement, whose different options are
presented in Section 3.6.

3.5.1 Complexity versus transparency and efficiency

Many central banks broadened and/or deepened collateral eligibility in
response to the financial crisis to assure their counterparties of enough
available central bank eligible collateral. This broadening and deepening,

in turn, required a strengthening of central banks' risk control measures

to assure an adequate degree of risk protection. As a result, the collateral
frameworks of central banks have become much more complex. Particularly
in rules-based systems, where granular decisions are made on the eligibility
of individual assets and their correspondent risk control measures, this has
negatively affected the central bank’s transparency and efficiency, one of
the high-level collateral policy objectives.

3.5.2 Disclose details (rules-based) or not (principles-based)?

Central banks, with just some minor exceptions, tend to be quite transparent
about the general characteristics of their collateral frameworks: eligibility
criteria (such as security type, issuer type and currency denomination)

as well as general risk control features (such as the schedules of haircuts

or initial margins) are almost always published (see MC (2013), p. 14).
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But views are mixed as to whether central banks should also disclose the
actual eligibility of individual securities and the effective haircuts (including
any discretionary variations applied to them).

A central bank’s decision on whether or not to disclose details on the
eligibility of individual assets is closely related to the question as to whether
asset eligibility should be rules-based or principles-based. A rules-based
collateral list indicates which individual assets are accepted by the central
bank as collateral, and under which conditions. Its counterparties then
have detailed information on which assets are eligible, enabling them to
make well-informed choices. Disadvantages include that, if circumstances
change, the collateral list needs to be adjusted and that suspension of
central bank eligibility of specific assets could send unintended signals to
the market. Another disadvantage of a rules-based framework is that it
can be quite complex, particularly if the central bank has a broad collateral
framework (see above). A rules-based framework thus provides detailed
information, however, it is not necessarily transparent.

A principles-based framework is simpler and more flexible than a rules-
based framework. If circumstances change, central banks can change the
details of the collateral assets they accept without explicit notification.
This tends to make a principles-based framework more cost efficient.
This simplicity, however, also has a price: counterparties may not be sure
whether their specific assets will be accepted as collateral by the central
bank and there is less scope to tailor the eligibility conditions to the
characteristics of individual assets.

A related transparency issue is whether the central bank should disclose
the details of its risk control measures. An advantage of disclosure is again
that it enables counterparties to make well-informed collateral decisions,
as they know exactly which conditions they face. The main disadvantage



is that it may influence credit quality assessments by market participants
(who may decide to use the central bank’s risk management measures
instead of making their own risk assessments) and even feed speculation

if the central bank tightens its risk control measures. One important factor
influencing disclosure practice is the central bank’s approach towards
credit risk assessment. Unsurprisingly, central banks using internal ratings
are on the whole more reluctant to publish, in real time, any changes in

the eligibility of individual securities and/or any changes in risk control
measures (see MC (2013), p. 15). Finally, central banks that decide to disclose
the details of their risk control measures need to retain some room for
discretion. During a financial crisis instantaneous adjustments in risk
control measures may be necessary, e.g. a supplementary haircut may have
to be imposed on grounds of prudence.

Three central banks (AU, SE and CH) of the twelve in the survey publish
details on both the eligibility of individual assets and discretionary haircut
changes. Three central banks (EA, SG and UK) publish (or make available
on request) details on assets eligibility but not on discretionary changes

in haircuts (Graph 7). The remaining six central banks (CA, IN, JP, KR, MX
and US) do not publish any specific details. Some of these central banks
(IN, KR and MX) view detailed disclosure as ‘'non-applicable’ (see MC (2013),
p. 14 for details), for instance because they accept a narrow set of — mostly
domestic sovereign — securities, reducing the need to publish details about
individual securities.

3.5.3 Earmarked (repo’d) versus pooled (pledged) collateral

Another operational issue is the collateralization technique used by the
central bank: earmarking or pooling. Earmarking implies that the central
bank assigns the collateral assets provided by the counterparty to a certain
credit operation. In a pooling system, the collateral value of the pool as

a whole, rather than specific assets, protects the credit granted to the
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Graph 7 Details published?

Survey of 12 central banks
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counterparty. Pooled collateral is often provided to the central bank on
the basis of a pledge, while earmarked collateral is provided using a repo.
After all, in repos it is operationally easy to establish a direct link between
the collateral provided and the credit operation for which it is used, while
this is more difficult in pledges. However, it is also possible to earmark
pledged collateral for a specific operation or to combine repo’'d collateral
into a collateral pool.

An advantage of pooling is that it encourages counterparties to

pledge extra collateral to the central bank as a precautionary measure.
This overcollateralization offers extra protection to the central bank and
the counterparty in case of market turbulence. A repo, which implies
title transfer of the assets, is often preferred in countries where pledged
collateral gives legal uncertainties in the event of a counterparty default,



which is why such countries tend to earmark. Another advantage of
earmarking is that counterparties only provide collateral when needed,
enabling them to use their available collateral more efficiently.

According to the BIS survey of twelve central banks, four central banks use
pooled systems (EA 9 JP, SE and UK #°) and four manage collateral using
earmarked systems (AU, IN, MX, and SN, Graph 8) The remaining four

(CA, KR, CH and US) have earmarked collateral for OMO while pooling
collateral for SF.

Graph 8 Earmarked or pooled?

Survey of 12 central banks

(mostly) pooled
B earmarked .
B earmarked OMO, pooled SF Source: based on data in MC (2013)

19 The Banco de Espafia (BdE) works with both earmarked and pooled collateral, but is
moving towards pooling.
20 The Bank of England used to earmark collateral but uses pooling as of October 2014.
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3.6 Operational arrangements for foreign collateral

3.6.1 Operational arrangements for receiving foreign cash

Central banks that have decided to accept foreign collateral (see the
relevant considerations in Table 3) in the form of foreign cash

(see considerations in Table 4), will have to set up an operational
arrangement for receiving foreign cash as collateral. Various operational
arrangements are possible. A simple arrangement is one where the home
central bank holds an account - to receive foreign currency cash -

with a correspondent foreign commercial bank. However, this exposes
the central bank to counterparty risk. A safer arrangement is therefore
one in which the foreign central bank acts as a correspondent.

Two operational arrangements for receiving foreign cash collateral can be
distinguished: an emergency liquidity arrangement and an inter-central
bank swap. To discuss these, consider a domestic entity in urgent need of
domestic credit but having only foreign cash available (or foreign securities
which it can use to raise foreign cash). An emergency liquidity arrangement
between the home and foreign central bank is one way to tackle the
problem. The foreign central bank would take the required collateral from
the foreign part of the international bank and credit the account of the
home central bank. The latter can then, after applying a possible haircut
on the foreign cash received, extend credit to the domestic part of the firm
(see Figure 6). An alternative arrangement to deal with liquidity stress is to
establish an inter-central bank swap line. In that case the foreign central
bank receives a domestic currency loan from the home central bank,

and lends the amount received to the international bank. As collateral on
its loan, the home central bank receives a credit on its account with the
foreign central bank.



Figure 6 Cash arrangements (1. Liquidity arrangement
and 2. swap)
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Source: adapted by author from CPSS (2006)

The operational differences between these two solutions are small.

Both arrangements are relatively straightforward and can be implemented
swiftly. Pre-signed agreements between central banks have the advantage
of ensuring everyone is ready to act if a crisis occurs, but come at the price
of potentially stronger moral hazard. One difference is that a liquidity
arrangement is unlikely to be misinterpreted as a foreign exchange
intervention. Another is that it will not distort private swap markets.

The arrangements can also differ with respect to the central bank
extending the loan to the commercial bank (the home central bank in case
under the liquidity arrangement described above, and the foreign central
bank under the swap arrangement).

3.6.2 Operational arrangements for receiving foreign securities

Central banks that are willing to accept foreign securities collateral have
five possible arrangements open to them. To illustrate these, consider the
case of a domestic counterparty that urgently needs liquidity from its home
central bank, but that only has unencumbered foreign securities (held at
the foreign central securities depository) as collateral. The basic operational
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question is how these foreign securities can be transferred to a securities
account of the home central bank.

The first two arrangements are built on cooperation with the foreign
central bank. In the correspondent central banking model (CCBM)

the foreign central bank acts as a correspondent or custodian for the
home central bank, a model used within the Eurosystem. Once the
domestic central bank has been informed by the foreign central bank
that the latter has received the securities on its behalf, it can extend the
domestic currency loan on the basis of this collateral (see Figure 7 for a
simple representation). The guarantee model is technically very similar
to the correspondent central banking model (see also Figure 7), the main
difference being that the home central bank does not receive (information
on) foreign collateral, but an inter-central bank guarantee instead.

Advantages of these two arrangements are that, in principle, no new
infrastructure is needed and only some investments have to be made in
legal opinions, internal resources and IT. Moreover, the involvement of

Figure 7 Security arrangements with cooperation of
the foreign central bank

Home country Information on collateral Foreign country

or garantee
Foreign central bank
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the foreign central bank reduces risks for the domestic central bank. Legal
risks are likely to be lowest for the guarantee model (under which the
central bank does not own foreign collateral), but are probably also limited
under the CCBM as a central bank can usually get legal advice from its
colleague abroad when needed (e.g. on the valuation of the securities or
on procedures if the collateral needs to be sold off). Operational risks are
relatively low for these arrangements because they do not require new
infrastructure and do not involve any dependency on other, unknown
systems or entities (see below).

Involvement of the foreign central bank is not necessary. Links between
securities settlement systems (SSS), often operated by CSDs, create
another possibility for a cross-border transfer of securities. In that model
the counterparty organises that its securities in the foreign CSD are
transferred to the domestic CSD's account with the foreign CSD and,
subsequently, the domestic CSD credits the home central bank's accounts
(purple solid lines in Figure 8).2" Another alternative is remote access. If both
the counterparty and the home central bank have remote access to a
foreign CSD, the counterparty can send its transfer instruction directly to
the foreign CSD, which transfers the securities to the home central bank's
account (blue dotted lines in Figure 8). Under the last possible operational
arrangement, the home central bank and its counterparties are both
connected to a Collateral Management Service Provider (CMSP), which
could be located in any country (the home country, the foreign country or
a third country). A CMSP manages collateral transfers between collateral-
demanders and collateral-suppliers, such as a triparty collateral service
operated by an (1)CSD or custodian (see Section 4.6 for more details). In this

21 Note that within the Eurosystem the go-live of TARGET2-Securities will raise the
efficiency of collateral transfers through these links.
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Figure 8 Security arrangements without involvement
of the foreign central bank
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case the counterparty instructs the CSD to transfer the securities to the
CMSP. The latter transfers these to the account of the home central bank
(grey dashed lines in Figure 8).

These three operational arrangements (links between SSS, remote access
and a CMSP) entail some costs for the central bank. Establishing the
necessary connections will require no initial investment (links between SSS)
or only a limited investment (remote access and interface to CMSP),

but the central bank will need to invest in know-how on foreign securities
and, in the case of remote access, on processes at the foreign SSS. In the
case of a CMSP, the central bank pays (possibly high) service costs. A more
significant issue than these costs is that these three arrangements make
the provision of domestic liquidity dependent on processes that are
possibly beyond the central bank’s control. Although links between
securities settlement systems must comply with international standards,
it is not certain that the central bank can enforce compliance with these



standards and that these links can be relied on.? In the case of remote 61
access, the home central bank would need to be well informed about the

functioning of the foreign SSS (to limit operational risks) and will want

to ascertain that the foreign SSS is subject to adequate oversight. In the

case of a foreign CMSP, the home central bank should be aware of the

operational and legal risks involved and be able to manage these, but the

oversight instruments and the influence over the CMSP may be limited.

These are risks that should be carefully considered.

While an overall assessment can only be made after detailed consideration
of the characteristics of the different arrangements, it seems that in most
cases legal and operational risks are lower where cooperation between
central banks is sought.

22 Within the Eurosystem securities settlement systems of (1)CSDs are assessed under the
Eurosystem’s User Assessment Framework (UAF) to determine their eligibility for use
in Eurosystem credit operations. Also the links between these systems are periodically
assessed.
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4. Topical collateral
policy Issues

This chapter discusses topical policy issues that are currently highly
relevant for the central bank’s collateral policy. One such topic is whether
the increased demand for high-quality collateral leads to collateral scarcity,
as some market participants currently fear. The answer to this question

is very important for central banks because they can only pursue their
monetary policy, financial stability policy and payment system policy

goals if their counterparties have enough central bank eligible collateral.

If central banks decide to broaden or deepen their collateral framework in
response to increased demand for collateral, this could negatively affect
the quality of collateral pledged to them, and risk control measures may

be called for. Moreover, the strategies adopted by financial institutions

to cope with an increase in demand for high-quality collateral, such as
collateral optimization and transformation, with or without the assistance
of collateral management service providers, raise possible financial stability
concerns for central banks. Other topical policy questions for central banks
include whether there are exceptional circumstances in which central
counterparties and other non-banks could be made eligible for central
bank emergency lending, and whether central banks should encourage or
discourage collateral re-use and collateral velocity. Finally, central banks are
now paying more attention to the impact they have on collateral markets,
i.e. their ‘collateral footprint'. These topical themes are discussed below.

4.1 Collateral supply and demand

4.1.1 Collateral supply versus the sector’'s demand for collateral

The demand for high-quality liquid collateral has increased substantially
since the financial crisis, leading to concerns among some market
participants that high-quality collateral is becoming scarce. One driver

is that financial institutions need more collateral to attract funding as
market participants have become more risk averse and thus less willing to
provide unsecured funding. Other drivers include the new regulations for



over-the-counter (OTC) derivatives transactions= and the Basel III liquidity
standards, which are boosting financial institutions’ demand for high-
quality collateral. As central banks consider it very important that there is
‘adequate collateral availability’ for their counterparties (see Section 2.2),
the issue of possible collateral scarcity has led to a debate among central
banks and other authorities, encouraging further analysis of the issue

(e.g. CGFS (2013) and IMF (2012)). The first quantitative estimates of
collateral demand and supply, which focused on the euro area, can be
found in Levels and Capel (2012), with some updates in Capel and Levels
(2014). A more global perspective on the scarcity issue and the related issue
of asset encumbrance was taken by the Committee on the Global Financial
System (CGFS (2013)).

Available estimates reveal that concerns about an absolute shortage of
high-quality assets appear unjustified. Data presented in the CGFS study
suggest that the liquidity standards and OTC derivatives reforms together
could generate an additional collateral demand worldwide of about

$4 trillion, whereas the supply of high-quality collateral assets, ‘narrowly’
defined by the outstanding amounts of AAA- and AA-rated government
securities, increased by $10.8 trillion between 2007 and 2012. Other
‘broader’ measures suggest even greater increases in collateral supply.

More detailed estimates for the euro area show that total supply remains
more than double total demand, supporting the conclusion above that

an absolute shortage of high-quality collateral is unlikely, although

- in contrast to the global CGFS data - euro area collateral demand
growth is outpacing supply growth. Graph 9 shows the development of
collateral supply in the euro area, measured as collateral value after haircut,
ranging from the highest quality of collateral assets (labelled 1+ and 1)

23 See Anderson and Joeveer (2014) for an overview of the academic literature on the
implications of central counterparty clearing for the use of collateral.
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Graph 9 Estimated supply high-quality collateral
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to assets that are of sufficiently good quality to be accepted as collateral
by the Eurosystem but that are not generally considered high-quality liquid
assets (HQLA) by market participants (labelled non-HQLA and RMBS).
This graph shows that the supply of high-quality collateral (categories

1+ to 2B) increased by approximately EUR 320 billion between the fourth
quarter of 2012 (no data available before 2012) and the first quarter of

2014, amounting to EUR 8.6 trillion. Graph 10 shows a rough estimate of
the demand for high-quality collateral in the euro area between 2007 and
2013, assuming full and immediate effectiveness of the liquidity standards
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and OTC derivatives regulation in 2010. The demand fluctuates around
EUR 4 trillion between 2010 and 2013, which is almost 40% above the
collateral requirement at the end of 2007 (of EUR 2.9 trillion).

So far, this discussion on collateral scarcity has focused on aggregate
developments in collateral demand and collateral supply, concluding
that there is enough supply of high-quality assets to meet collateral
demand. But if the available high-quality assets cannot be transferred by
the financial institutions that need them, or if they are transferable but
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not in an efficient way, collateral scarcity could still be an issue. In other
words, apart from aggregate collateral demand and supply, the ‘velocity
of collateral’ is important too in determining how scarce high-quality
collateral is in practice. Section 4.7 discusses collateral velocity and its
relation to collateral re-use and collateral re-hypothecation, as well as
quantitative easing'’s impact thereon.

4.1.2 Collateral shortages in individual countries or institutions?

Even if there is enough collateral available in the worldwide financial
system, individual countries or financial institutions could still experience
collateral shortages. The Committee on the Global Financial System
observes that the collateral adequacy varies markedly across jurisdictions
and that in some countries temporary shortages of high-quality collateral
may occur, for instance in countries with low levels of outstanding
government debt or in countries where this debt is perceived risky by
market participants (CGFS (2013)). Moreover, in countries where the overall
amount of available collateral is adequate, there may be individual financial
institutions experiencing collateral scarcity, depending on the nature of
their business and the size of their liquidity buffers. Finally, there may

be individual institutions that do not have an issue with the size of their
collateral portfolio but with its composition. Such collateral mismatches
are quite plausible because of two recent regulatory initiatives: the liquidity
coverage ratio (requiring banks to hold strictly defined buffers of high
quality liquid assets) and the obligation to clear via central counterparties
(CCPs) for standard OTC derivatives contracts (implying that financial
institutions need more cash and highly liquid assets to fulfil margin
requirements imposed by the CCP).

Based on interviews with Dutch financial institutions, Capel and Levels
(2014) report that most institutions expect their collateral portfolios to
be adequate in size but they are not so sure about the adequacy of their



composition. In particular, pension funds and life insurance companies
(institutions that hold little cash owing to the nature of their business)
indicate that they may run short of cash and other liquid assets when
central clearing of standard OTC derivatives contracts and stricter collateral
rules for bilateral arrangements enter into force. In normal circumstances
and genuine crisis situations, these institutions will find it easy to raise the
required cash or obtain other liquid collateral because they typically have
large portfolios of longer term high-quality assets to secure a loan. But it is
conceivable — in extreme circumstances - that such institutions, although
financially sound, would not be able to raise private sector liquidity.

This could jeopardise financial stability due to, for instance, forced fire

sales of assets, triggering the question whether there could be exceptional
circumstances in which non-banks could be eligible for emergency liquidity
assistance from the central bank. Section 4.5 discusses this question.

4.2 Is‘bad’ collateral driving out good collateral?

Many central banks offer broad collateral eligibility relative to regulatory
frameworks and central counterparties (ECB (2013)), as well to market
participants in e.g. the interbank repo market. This means that there is

a tendency to provide lower quality assets to the central bank in order

to reserve the higher quality assets for other purposes. This tendency

will increase if financial institutions face a potential shortage of high-
quality collateral, affecting particularly central banks with broad and deep
collateral frameworks. The possible decline in the average quality of central
bank collateral has been called ‘Gresham’s law of collateral’ by Chailloux
et al. (2008), analogous to Gresham'’s ‘bad money drives out good money’
money law.

When comparing the composition of the marketable assets that are eligible
within the Eurosystem (Graph 11) to the composition of assets that are
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Graph 11 Eurosystem eligible marketable collateral
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actually put forward as collateral* (Graph 12) to the Eurosystem, reveals
a clear trend among counterparties to put forward collateral assets to
the Eurosystem that are not eligible (or only eligible with severe haircuts)
elsewhere. In particular, note that the share of non-marketable assets

in collateral put forward has increased steadily between 2004 and 2012,
although this trend has reversed somewhat in recent years (Graph 13).

24 The term ‘collateral put forward' reflects that most of the Eurosystem central banks use
pooling as a collateralization technique (see Section 3.5), which does not allow for direct
inferences on the collateral actually used by counterparties.
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Also striking are the relative underrepresentation of central government
securities in marketable collateral assets put forward (relative to their share
in eligible marketable assets, Graph 14) and the relative overrepresentation
of both covered bank bonds and asset-backed securities (again relative

to eligibility shares, Graph 15 and 16). This reflects the fact that central
government securities (if of good quality) are generally eligible as collateral
under central banks’ frameworks, regulatory frameworks and CCP
frameworks, whereas covered bonds and asset-backed securities are often
not accepted outside central banks or only under strict conditions or limits
(see ECB (2013b), pp. 54-55).
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The relatively high share of asset-backed securities and covered bank
bonds has implications for the required risk control measures (Section 3.4),
given that these markets are often less liquid and more volatile than those
of government securities. Moreover, the value of non-marketable assets
needs to be assessed separately, as there are no market prices available.
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4.3 Collateral optimization

4.3.1 Definition of collateral optimization

As the demand for high-quality collateral has increased sharply in recent
years, collateral management has become a greater priority for financial
institutions and new strategies have been developed to reduce the
probability or size of collateral shortages (see Capel and Levels (2014)
and Euroclear (2015) for an overview of new developments in collateral
management). One strategy is collateral optimization, which can be
defined as the actions undertaken to make the best possible use of

the existing portfolio of collateral assets. A first step towards collateral
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Graph 15 Covered bank bonds (eligibility versus
put forward)
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optimization is a professional collateral information system that provides
an up-to-date overview of all the assets that can be used as collateral,
their costs, the collateral requirements of the firm'’s counterparties and all
relevant procedures. When such an overview is available, firms can take
further steps to improve their collateral allocation.

An important step towards collateral optimization is to reduce the
fragmentation of the collateral over different ‘pockets’ and to create

a common collateral pool. The cause of collateral fragmentation can
be internal or external to the firm. A possible internal reason is that,
until recently, many firms saw collateral management as a back-office
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activity and different business lines or desks were responsible for their

own collateral management (Figure 9, upper panel). In times of possible
collateral shortages, however, such an internal structure is inappropriate

as it leads to suboptimal collateral use at the company level (e.g. one desk
may face a collateral shortage at the same time that another has a surplus).
Central collateral management (Figure 9, lower panel) brings internal
collateral fragmentation to an end. Firms can either arrange this central
collateral function in-house or outsource this to a collateral management
service provider.
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Figure g9 Collateral optimization - reducing internal
collateral fragmentation
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An external reason for collateral fragmentation is that internationally

active banks have securities at home and abroad, which are usually
kept by custodians or in central securities depositories (CSD) in different
countries (Figure 10, upper panel). The firm's counterparties, on the
other hand, will often not have accounts at all these custodians or CSDs.
This leads to inefficiencies in the use of collateral. For instance, it can

be quite difficult or time consuming to use assets kept in the home
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collateral fragmentation
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country’'s CSD to collateralize transactions with a counterparty abroad.
This ‘external’ fragmentation problem can be solved by a global custodian
or an international securities depository (ICSD), acting as a triparty agent.»
These large institutions have links with and accounts at many national
CSDs and custodians, whereas many counterparties, especially the

larger ones, tend to have accounts at these ICSDs and global custodians
too. This facilitates cross-border collateral use. In the example here,

the financial institution could then transfer assets held in the home CSD to
the ICSD’s or global custodian’s account and the latter would keep these
assets in the foreign counterparty's name (Figure 10, lower panel).

Once the financial institution has created a central collateral pool

from different ‘pockets’ where possible, it can improve the assignment

of collateral to the different counterparties using optimization rules.
Optimization rules ensure that higher quality assets or specific assets

are reserved for counterparties requiring these assets, not assigned to
counterparties that are happy to accept other collateral too. Examples of
optimization rules are ‘cheapest to deliver’, ‘customer preference’ (where
the firm prioritises its list of counterparties and assigns collateral according
to counterparty ranking) or ‘deliver least-eligible collateral first'. Some
financial institutions have developed their own optimization algorithms or
purchased third party software programs to achieve ‘in-house’ collateral
optimization, while others engage a collateral management service
provider to achieve optimization on their behalf.

25 This situation is highly relevant for Europe, where the custody of securities resides
in national CSDs that usually only provide accounts to institutions registered in that
country, inhibiting cross-border use of collateral. Triparty agents can facilitate this
for their clients. The largest triparty agents in Europe are Euroclear, Clearstream
Luxembourg, Bank of New York Mellon, JP Morgan and SIS.
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Collateral optimization has advantages but disadvantages too, as discussed
in Capel and Levels (2014). Advantages are that financial institutions will
use their available amount of collateral more efficiently and manage

their risks more effectively, lowering their funding costs and raising their
ability to attract extra liquidity if needed. Collateral optimization may

also lower a financial institution’s need for costly and potentially risky
collateral transformation services (see next section). These are advantages
to the central bank too: the direct consequence of more efficient use

of available high-quality collateral by its counterparties is that — other
things being equal - there is less need for the central bank to broaden or
deepen its collateral framework and less need to worry about collateral
transformation activity.

Disadvantages of collateral optimization are the risks involved (Table 6).
One consequence of the creation of a central collateral pool out of
fragmented collateral ‘pockets' is that financial institutions may be
incentivised to economise on the overall size of their collateral buffers,
leading to too low collateral buffers with the liquidity risk involved. Another
source of risk lies in the interdependencies created, internally (as different
departments within the financial institution become dependent on the
smooth functioning of a central collateral department) and possibly
externally too (if the institution uses the collateral management services
of a custodian or ICSD). These external interdependencies may bring
concentration risk, since there are just a few big global custodians and
ICSDs, providing collateral management services (see also Section 4.6).
Finally, the interdependencies just described and the use of optimization
rules/algorithms leads to greater complexity, giving rise to operational
risks. A specific risk for the central bank is that collateral optimization may
lead to lower quality collateral being put forward to the central bank, as
discussed above, which could affect its levels of risk protection.
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To conclude, collateral optimization can be beneficial for central banks,

but there are potential liquidity, concentration and operational risks too.

If these risks become significant, central banks and financial supervisors
need to consider policy measures (Table 6). To mitigate liquidity risk and
the risks embodied in internal dependencies, regular liquidity stress tests
and business continuity plans could be made compulsory. The risks entailed
in external dependencies could be reduced by the obligation to make good
service level agreements and to establish, via standards and good oversight
thereon, prudent collateral management within and robust links between
financial market infrastructures.

4.4 Collateral transformation

4.4.1 Definition of collateral transformation

If after collateral optimization there still is a danger of collateral shortages,
financial institutions can conduct collateral transformation. Collateral
transformation (also called collateral swaps or collateral upgrade) refers
to transactions that are initiated to obtain specific assets for collateral
purposes. Whereas collateral optimization aims to use the existing asset
portfolio in the best possible way, with collateral transformation the
portfolio is adjusted to obtain collateral of the desired type. Collateral
transformation is possible for financial institutions with a sufficiently

large overall collateral portfolio, but without sufficient assets accepted

as collateral by its counterparty (e.g. cash or high-quality government
bonds for CCP use). Such an institution can directly enter the repo market
or securities lending market to obtain the eligible assets, if it is active in
these markets. If not, it may approach a collateral transformation provider
(e.g. a bank acting as custodian or general clearing member) to arrange a
collateral swap (Figure 1).



Table 6 Risks of collateral optimization and collateral
transformation and policy options to mitigate these risks

Collateral
Main risks optimization

Collateral
transformation

Policy options to mitigate risks

Too low or Optimization
unstable may incentivise
collateral institutions to
buffers hold too little

(liquidity risk). collateral.

Procyclicality Not applicable.
(reinforces
liquidity risk)

Greater Central collateral
interdepen-  management
dence and creates internal
complexity.  interdependence,
engaging
collateral service
providers creates
external depen-
dence. More
interdependence
between financial
market infra-
structures (FMIs).
Optimization
models also
create complexity.

Increased Not applicable.
counterparty

risk and

related risks

Collateral
upgrades may
be unavailable
during market
stress.

Buyer of
collateral
transformation
may face roll-
over risk or
unfavourable
renewal
conditions
during stress.

External
dependence on
other market
participants

to obtain

the desired
collateral type.
Concentration
risks emerge if
transformation
is provided by
a small number
of large
institutions.

Supplier
collateral
transformation
may face
counterparty
and liquidity
risk during
market stress.

Perform regular liquidity stress tests and take
into account that collateral upgrades are
‘unstable’ liquidity sources.

Minimum standards for haircut setting and
minimum haircut floors for certain transactions
(see FSB (2014)).

Ensure that central counterparties and general
clearing members set stable through-the-cycle
haircuts.

Institutions to have strong and stable liquidity
buffers.

Make adequate business continuity and
recovery/resolution plans to respond to high
internal dependence and complexity.

Make senior managers understand (possible
risks of) complex optimization models.
External dependency on other financial
institutions to be reflected in adequate service
level agreements.

Monitor possible concentration risks.

Perform stress tests on different entities in the
collateral chain.

Overseers to ensure that links between FMIs
are robust (i.e. that Principle 20 of the principles
for FMIs (PFMIs) is respected).

Possible need for more guidance by overseers
on appropriate collateral management of FMIs
if FMIs receive collateral that is transformed
‘downstream’ (Principle 5 of the PFMIs).

Ensure that institutions are able to bear
the liquidity and counterparty risk (i.e. have
sufficient buffers) when offering a collateral
upgrade.

Source: Capel and Levels (2014), where more details can be found.
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4.4.2 Benefits and risks from a central bank perspective

Collateral transformation by financial institutions brings both benefits and
risks. One of the advantages is that transformation enables a more efficient
allocation of scarce collateral assets, since institutions with naturally

low liquid buffers, such as pension funds or life insurance companies,

can acquire the necessary liquidity when needed. Without collateral
transformation they would be forced to hold more cash, affecting the
return on their investments. At the same time, the financial institutions
with idle liquidity find it profitable to lend cash or securities to others.

An efficient allocation of liquidity ensures that liquidity is put to use
where it is most needed, which is desirable to the central bank from the
perspective of monetary policy transmission.

Collateral transformation is risky because the availability of collateral
upgrades is highly procyclical: easy to obtain in normal times, but potentially
impossible or very difficult/expensive during stress (Table 6). This makes
liquidity obtained via collateral transformation an unstable source

of liquidity for financial institutions, exposing them to liquidity risk.

The maturity mismatch reinforces this: the desired collateral is usually



needed for a longer time than the typical maturity of repo and securities 81
lending transactions so that these transactions need to be rolled over.

Overreliance on collateral transformation as a source of liquidity can thus

lead to a drying up of liquidity during stress. Financial institutions may also

be exposed to higher operational risks because of their dependency on

other market participants, and concentration risks may arise if there is a

relatively small number of institutions providing transformation services.

Finally, suppliers of collateral upgrades need to mindful of the counterparty

and liquidity risks they take upon them.

Whereas in normal times collateral transformation can contribute towards
an efficient allocation of liquidity and monetary policy transmission,

its potential ‘fickleness’ during stress is an important financial stability
concern to central banks. Possible policy measures to address this concern
include the obligation for financial institutions to perform regular liquidity
tests in which collateral upgrades are considered an unstable liquidity
source (Table 6). Moreover, the procyclicality within the financial system
can, for instance, be reduced by encouraging the use of conservative
through-the-cycle haircuts.

4.4.3 Central bank - collateral transformer and market maker of

last resort?

A final consideration for central banks is that they, although this may
not be their intention, act as important collateral transformers too.
Collateral frameworks of central banks are usually broader than regulatory
frameworks and frameworks of CCPs (ECB (2013b)). As a consequence,
financial institutions may use assets that are not commonly used as
collateral in the market to obtain cash from the central bank and then
use this cash to fulfil a CCP’'s margin requirements or another collateral
obligation in the market. Central banks also become de facto collateral
transformers when banks use their lending facilities and thereby acquire
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central bank reserves in order to remedy shortfalls in their liquidity
coverage ratio. This opportunity emerges from the fact that these central
bank reserves, to the extent that they can be drawn down in times of
stress, may be counted as high quality liquid assets (HQLA), whereas non-
HQLA can be used in these central bank lending facilities. Central banks
with broad and deep collateral frameworks are likely to be more significant
collateral transformers.

This leads to the question whether there are circumstances in which
central banks should stand ready to act as market makers of last resort
to support a minimum level of market liquidity in key financial markets.
In view of the increased reliance on collateralized funding, which implies
that liquidity conditions are primarily determined by the availability

of collateral assets, it has been suggested that central bank collateral
transformation could become an integral part of its lender of last resort
(LOLR) functions (BIS (2014), p. 6). Given the comparative advantage of
central banks in taking collateral (due to their expertise, economies of scale,
absence of counterparty risk for borrowers, and a longer time horizon,
etc.), they could, in principle, ensure that collateral already accepted in
the market remains liquid by standing ready to establish a floor under
the prices of collateral assets. Such operations could contribute towards
financial stability in times of stress, but carry within them the danger of
moral hazard. Market maker of last resort activity by central banks, if any,
would thus need to be carefully designed and limited to truly exceptional
circumstances.®®

26 As proposed by Tucker in BIS ((2014), p. 39), a central bank ‘could be authorised to act as
a market maker of last resort in exceptional circumstances, where a viable market had
closed due to coordination problems, where the objective was to catalyse a re-entry of
market-makers, and where the operation was expected to be short-lived and where
there would be material costs to the economy of not intervening. But central banks
should not put a floor on asset values that is invariant to fundamentals'.
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As discussed above, banks do not really have to be concerned about
mismatches in their collateral portfolio: as long as the size of their portfolio
of central bank eligible collateral is sufficient, they can participate in the
central bank’s lending facilities to obtain liquidity that can be used as cash
collateral. In case of severe stress, illiquid but solvent banks can apply for
central bank emergency liquidity assistance using other collateral. But for
non-banks, which do not have access to the central bank, there is no such
safety net. For them it can become problematic during periods of severe
stress to overcome collateral mismatches or to obtain emergency liquidity,
even if there are no doubts about their solvency and even if they have
sufficient other high-quality collateral available. A topical policy question is
therefore whether there are circumstances under which certain non-bank
counterparties could also be eligible for central bank liquidity. This question
has gained importance due to the increased systemic importance of central
counterparties (CCPs) following the G20's decision to make central clearing
obligatory for all standard OTC derivatives contracts.

During the last financial crisis CCPs played a stabilizing role in the financial
markets as they were able to cope with the default of clearing members
and meet their obligations. However, it also became clear that the
dependency of CCPs on commercial banks for their liquidity can make them
vulnerable in times of stress. Hence, central banks have considered whether
CCPs could be eligible for certain central bank services to reduce their
dependence on commercial banks. Such services could include direct access
to central bank payment systems, collateral services, intraday liquidity and
overnight or emergency liquidity (see Wendt (2015)).
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The issue of possible access to central bank emergency liquidity proved

to be the hardest nut to crack, since a pre-commitment by central banks
to provide liquidity support could prompt moral hazard behaviour by

CCPs and their clearing members. To address this issue, central banks
represented on the Economic Consultative Committee? have agreed to

a ‘'regime that ensures there are no technical obstacles for the timely
provision of emergency liquidity assistance by central banks to solvent

and viable CCPs, without pre-committing to the provision of this liquidity’
(see FSB (2013a), p. 48 for the full text of the ECC's statement). Such a
regime reflects that it remains the responsibility of CCPs to have adequate
private sector liquidity available for all currencies in which they clear?

so that they can handle, even in stressed market conditions, the default

of the largest clearing member(s), as is outlined in the CPSS-10SCO
Principles. But the regime also acknowledges that there could be extreme
circumstances, when private sector liquidity arrangements are no longer
available and when a forced sale under fire sale conditions by the CCP of its
collateral assets to manage a member default would disrupt asset markets.
Under such circumstances central banks may wish to provide a solvent CCP
with emergency liquidity, taking its assets as collateral (see Tucker (2013)).
The removal of technical obstacles just means that central banks are legally
and operationally prepared for such a possibility, so that no precious time

is lost if such extreme circumstances occur. Several central banks have
recently taken measures to achieve this, see e.g. the measures announced

27 The Economic Consultative Committee includes all Board member Governors of the
Bank for International Settlements and the BIS General Manager.

28 This may require additional new measures to strengthen the capacity of CCPs to deal
with a clearing member’s default. One such measure could be a ‘variation margin gains
haircut’ or VMGH, as proposed in Singh (2015b). This VMGH implies that part of the
profits from the clearing members that benefited from the market movements would
be used to cover the losses caused by the default.



by the ECB and the Bank of England (BoE) to enhance financial stability in
relation to centrally cleared markets in the EU.2

A related question is whether there could be circumstances under

which non-bank end-users of derivatives without access to central bank
emergency liquidity could get such access. This question arises because
their liquidity management will also be strongly affected by mandatory
clearing by CCPs and the latter’s strict risk management and collateral
requirements. These end-users will have to ensure adequate private

sector liquidity support to be able to meet margin calls from their clearing
member, even during stress. But, just as in the case of CCPs, central

banks may have sympathy for the idea that there could be extreme
circumstances, in which private sector liquidity is insufficiently available
and in which a forced fire sale of the institution’s asset portfolio has system
wide ramifications, that could justify emergency liquidity assistance to such
entities. This could be the case if such entities serve important public goals
and are structurally solvent (like pension funds). Again, a case-by-case
approach, and thus no pre-commitment to such liquidity assistance,

would have the advantage of limiting potential moral hazard.3° As with

the banking sector, which benefits from the public subsidy of the lender

29 On 29 March 2015 the ECB and the BoE announced that (1) the ECB and the BoE have
agreed enhanced arrangements for information exchange and cooperation regarding
UK Central Counterparties (CCPs) with significant euro-denominated business and
(2) the ECB and the BoE are extending the scope of their standing swap line in order,
should it be necessary and without pre-committing to the provision of liquidity,
to facilitate the provision of multi-currency liquidity support by both central banks to
CCPs established in the UK and euro area respectively. It was emphasised also that CCP
liquidity risk management remains first and foremost the responsibility of the CCPs
themselves. See ecb.europa.eu/press/pr/date/2015/html/priso0329.en.html

30 In BIS (2014), a lender of last resort regime for non-banks is suggested by Tucker.

His idea is that (1) non-banks running a quasi-banking business entailing material
maturity or liquidity mismatches should be recast as banks or change their business
and that (2) the remaining non-banks should face ‘constructive ambiguity’ in that they
would not only need to be solvent but, in addition, their distress would need to pose a
serious threat to systemic stability. See for further details BIS ((2014), p. 39)
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of last resort but is subject to intrusive prudential supervision, there is an
intellectual case to be made for any institution with access to the lender of
last resort function being subject to (potentially strict) regulation.

4.6 Collateral management services

4.6.1 Activities performed by collateral management service providers
As described above, many financial institutions are currently interested in
collateral optimization and transformation due to the increased demand for
high-quality collateral and the possible risk of collateral shortages. Financial
institutions have several options for ‘in-house’ collateral optimization and
transformation. They can develop proprietary systems for optimal collateral
allocation, purchase third party software with optimization algorithms and
conduct their own repo and securities lending transactions to transform
their collateral when needed. Many financial institutions, however, prefer to
use the services of specialised collateral management services providers.
For cross-border collateral optimization, as illustrated in Figure 10,

the services of a global custodian or ICSD are indispensable.

The increased interest in collateral management services has stimulated
the BIS to perform a stocktaking exercise of the current and foreseen
range of collateral management services and to examine whether these
services lead to any increased or new settlement-related risks (CPMI
(2014)). The study identifies five groups of initiatives undertaken by service
providers in the area of collateral optimization. First, global custodians
and ICSDs are establishing partnerships and building tools to aggregate
information on available collateral assets so that they can provide their
clients with a good overview of their collateral portfolio. As discussed
above, financial institutions may have their collateral in different places and
may not have a total overview of their collateral portfolio. A second group
of initiatives consists of the establishment of partnerships and the building



of tools by global custodians and ICSDs to effectively aggregate available
securities through collateral movements. These initiatives provide solutions
for the problem of external collateral fragmentation, as was illustrated in
Figure 10 above. Thirdly, some collateral management service providers
without proprietary optimization algorithms are improving their collateral
management services by acquiring the technology through partnerships
with service providers that do have proprietary systems. A fourth initiative
consists of efforts to improve existing optimization tools. Historically, these
tools used simple rules such as (i) cheapest to deliver and (ii) customer
preference. Recent improvements include multifactor optimization

(in which additional criteria can be considered such as transaction costs,
tax implications and concentration issues, etc.) and the building in of
functionality that gives information on how the existing pool of assets
could be changed to better meet obligations. Finally, there are innovations
to address segregation requirements, such as a ‘quad-party model which
makes it easier for buy-side customers such as pension funds that typically
do not have direct access to a CCP to deliver collateral to the CCP via its
custodian instead of via the clearing member.

With respect to collateral transformation services, the service providers
interviewed by the BIS indicated that they do not plan to deliver such
services in a principal role and that so far the demand by market
participants for such services had been muted. Possibly, a more significant
market for collateral transformation services could develop in the future
when more transactions fall under the central clearing obligation or
when the yields curve steepens (prompting financial institutions to hold
fewer liquid assets). But there is also the possibility that CCPs will accept
a broader list of collateral in the future, which would lower the need for
collateral transformation.
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4.6.2 Benefits and risks from a central bank perspective

Collateral management services deliver clear benefits to market
participants. By providing market participants with better tools to identify
(through aggregation of information) and move securities (through the
aggregation of available securities), participants should be able to fulfil their
collateral obligations faster. Moreover, by using (better) optimization rules,
they can do this is a more efficient way. Consequently, financial institutions
will be able to solve their collateral issues more easily, contributing to
financial stability. Finally, financial institutions’ ability to use the available
securities in different locations more efficiently may boost the liquidity in a
number of markets.

But collateral management services also come with risks. These risks

are familiar to central banks in the sense that there is nothing new in

the transactions initiated and markets used, since transactions are just
being outsourced to collateral management service providers. However,
existing risks are likely to become more significant. Operational risks,

for instance, are likely to increase due to outsourcing and due to the fact
that collateral will be moved around more frequently. This may necessitate
stricter requirements for business continuity planning, the robustness of
operational links and the timeliness of collateral information (to avoid that
transactions are initiated on the basis of outdated information). Using
collateral management services also raises concentration risk since they are
provided by a limited number of large service providers (custodians, ICSDs).
A disruption at, or default of, one of them would affect core collateral
functions in a significant part of the market. Finally, collateral management
services providers offer their clients collateral optimization and collateral
transformation. These activities entail risks, as has been discussed above,

in particular liquidity risk (compounded by procyclicality in case of
collateral transformation) and the risks caused by greater complexities and
interdependencies (Table 6).
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4.7.1 Definitions of collateral re-use, re-hypothecation and velocity
Collateral re-use and collateral re-hypothecation refer to cases where
financial institutions can use the collateral received from others for their
own transactions. Sometimes the two terms are used interchangeably,
but formal definitions differ. The Financial Stability Board, for instance,
has a broad definition of ‘re-use’ (i.e. any use of securities delivered in one
transaction in order to collateralize another transaction) and a narrow
definition of 're-hypothecation’ (i.e. the re-use of client assets only). Others
have a more narrow definition of 're-use’ (i.e. cases where collateral is
posted on the basis of title transfer and the collateral is then used again
by the recipient) and a broader definition of ‘re-hypothecation’ (i.e. cases
where the collateral is first pledged by the original collateral provider and
then with his consent is re-pledged by the first collateral recipient), which
would not only include re-hypothecation of client assets but also that of
margins in non-cleared derivatives transactions. This study defines
re-hypothecation as the use of collateral pledged by another party,

and uses re-use in the broadest sense (i.e. all forms of re-use including
re-hypothecation).

Collateral velocity (Singh (2011) and (2013)) is another closely related
concept, reflecting the efficiency with which available assets can potentially
be used or re-used as collateral It is determined by: (1) the share of the
total available stock of high-quality assets that can potentially be used or

31 Such transactions are usually governed by an ISDA Master Agreement and an ISDA
Credit Support Annex (CSA), which stipulates how the receiving party may use the
collateral and thus also whether or not re-hypothecation would be allowed.

32 A full overview of collateral velocity and its relation to market infrastructures is provided
in Singh (2015a), which integrates and further builds on ideas developed in his earlier
papers.
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re-used as collateral and (2) the potential speed or efficiency of this use or
re-use. Put simply: collateral velocity is the result of (1) the share of assets
that can potentially move to become collateral and (2) the speed with
which they can move.

The first aspect reflects that, at any moment in time, not all available
high-quality assets can actually be used as collateral, i.e. the effective
supply of collateral is lower than the total amount of available assets.

One reason is that financial institutions need to hold unencumbered
buffers of high-quality liquid assets on their balance sheets (e.g. to comply
with the liquidity coverage ratio requirement). Another reason is that

not all collateral recipients may — or may be able - to bring this collateral
back into circulation. For instance, CCPs will not re-use the initial margins
posted to them and central banks will not bring the collateral provided

to them back into circulation (unless they have a securities lending
programme). Such collateral is ‘silo-ed’ in the words of Singh (2013b) and
has a velocity of zero, lowering the average velocity in the financial system.
Moreover, there are regulatory restrictions on the re-hypothecation of
client assets (FSB (2014Db)) and of the initial margins for non-centrally
cleared derivatives (CPSS/IOSCO (2013)). It is difficult to estimate

which share of high-quality assets cannot be used as collateral. Market
participants in the euro area believe this to be at least 25%, with the actual
percentage likely to be higher for certain market participants and sectors,
especially during times of stress (ECB (2014a)).

The second aspect, which is called ‘collateral fluidity’ by ICMA (ICMA
(2014)), takes into account that the assets that may be used as collateral
cannot always be used efficiently. To perform a role as collateral, it is
paramount that assets can be quickly mobilised. In practice, however,
there are inefficiencies in post-trade infrastructures that inhibit the

use of available collateral assets to their full extent, such as the need



to hold collateral at different CSDs leading to collateral fragmentation
(see Figure 10) and slow settlement arrangements, especially in a
cross-border context. The latter consideration is especially relevant for
Europe due to its pre-euro legacy of different national financial market
infrastructures, leading to substantial barriers to efficient cross-border
settlement. These barriers were identified in the Giovannini Report in 2001
(Giovannini (2001)) and some of these still exist today.

The re-use and velocity of collateral act as a ‘collateral multiplier' and
are therefore highly relevant in the debate on possible collateral scarcity.
The size of the collateral multiplier (cm) depends on the re-use rate (r):
cm=1/(1-r). For instance, if in practice 50% of collateral is re-used, assets
worth € 100 billion could in practice collateralize transactions worth

€ 200 billion (Figure 12). The collateral multiplier is then 2, implying that
collateral is re-used once on average.

Empirical data show that there is much more collateral eligible for re-use
and re-hypothecation than there is actually re-used or re-hypothecated.
A recent survey by the European Systemic Risk Board (ESRB) on securities
financing transactions, based on a sample of European banks and agent
lenders, finds that on average 94% of collateral used in these transactions
is eligible for re-use, whereas the average actual re-use rate is around
50% (ESRB (2014)), given the ESRB's estimate of the collateral multiplier
of around 2. Although the ESRB uses a somewhat different methodology,
its estimated velocity is close to Singh’s (2013b) estimates of collateral
velocity at the largest international banks (2.2 in 2012, down from 3 in
2007). According to the ISDA Margin Survey (2014) of the non-cleared OTC
derivatives market, 99% of cash collateral, 85% of government securities
collateral and 55% of other securities are eligible for re-hypothecation,
whereas respectively 87%, 45% and 30% of these assets are actually
re-hypothecated (ISDA (2014)). This reflects the so-called fungible
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92 Figure 12 The collateral multiplier

Suppose bank B receives assets worth € 100 billion 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.

character of cash and the more liquid nature of markets for government
securities as compared to those for other assets.

4.7.2 Is collateral re-use, re-hypothecation and velocity good or bad?
The main benefit of collateral re-use is that it lowers overall collateral
needs and lowers pressure on the existing stock of collateral, since with
re-use a pool of assets of a certain value can secure a greater amount of
exposures. Too much restrictions on collateral re-use could make collateral
scarce, cause global financial lubrication to decline and affect monetary
policy (Singh (20m)). However, this benefit of collateral re-use comes at
the price of a build-up of leverage, which - if too high — can be a financial



stability concern, particularly within the shadow banking system (as banks 93
are subject to a leverage ratio).® It is for this reason that the FSB proposed

minimum standards for haircuts on securities financing transactions (SFT)

and numerical haircut floors for certain SFT-transactions (FSB (2014D)).

Collateral re-use thus has an important benefit (i.e. more efficient use

of possible scarce collateral) and an important risk (i.e. financial system

leverage, particularly outside the banking sector) that should be weighed

against each other. Therefore, a policy response by authorities could be

to put restrictions on collateral re-use in high-risk cases and to allow it or

even stimulate it in low-risk cases.

Collateral re-hypothecation on the whole brings higher risks than other
forms of collateral re-use due to the interdependencies and liquidity risks
created. In fact, the risks of collateral re-hypothecation are quite similar

to those of collateral transformation discussed in Table 6. Collateral
re-hypothecation creates interdependence because the same collateral
assets are used to secure transactions by different participants and possible
uncertainties can emerge as to whom owns what, creating uncertainties
and risks if collateral is recalled or transactions unwound. To address such
risks, the FSB introduced principles for the regulation of re-hypothecation
of client assets (FSB (2013D), p. 19), whereas the BCBS and I0SCO introduce
important restrictions on re-hypothecating collateral collected from
customers as initial margin for non-centrally cleared derivatives (BCBS/
IOSCO (2013) and (2015), pp. 21-22).35 Collateral re-hypothecation also

33 Re-hypothecation and re-use of scarce collateral play an important role within the
shadow banking system (see Singh and Aitken (2010)) and Claessens et. al. (2012)).

34 Re-use of collateral obtained from repos and securities lending transactions also create
interdependencies, but here the risks are lower since these transactions are on the basis
of title transfer and the counterparty has the obligation to remit equivalent collateral at
the end of the contract.

35 In addition, some countries have national limits on re-hypothecation. In the Unites
States, for example, there is a limit on re-hypothecation for broker-dealers at 140% of
the customer's debit balance.
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leads to liquidity risk. This is amplified by procyclicality: during stress

the perception of institutions’ creditworthiness can deteriorate very
quickly, leading to a possible withdrawal of re-hypothecation rights and
subsequent funding problems at institutions that have fallen out of favour.
Problems at one or several institutions may infect the whole system:

as collateral velocity decreases, so will market liquidity, which may in
extreme cases cause markets to dry up.® Hence, financial institutions could
be required to perform regular liquidity stress tests and take into account
that re-hypothecated collateral is an ‘unstable’ liquidity source. Given these
risks it seems unlikely that collateral re-hypothecation, while positively
contributing to collateral re-use and thereby lowering pressures on high-
quality assets, is the best answer to possible concerns of collateral scarcity.

A better response by central banks is to stimulate collateral velocity
directly via the two aspects discussed above. First, as they are significant
collateral takers, central banks could make a positive contribution to the
effective available supply of collateral by engaging in securities lending
when there are signs of collateral shortages. Second, central banks could
support initiatives that facilitate a more efficient use of collateral in an
international setting. For instance, collateral management services provided
by (1) SDs and global custodians reduce the need for collateral buffers in
multiple jurisdictions (see Figure 10) and could be supported, provided

that the correspondent risks (Section 4.6) are managed well. Moreover,
especially within the euro area, further measures could be taken to remove
infrastructural impediments to an efficient flow of collateral. Important
steps have already been taken, including the recent improvements in the

36 This actually happened right after the bankruptcy of Lehman Brothers, when far fewer
parties were prepared to allow re-hypothecation. As a consequence, a large number of
US dealers ran into liquidity problems and the Fed was forced to introduce a back-stop
credit facility for dealers (see C. Monnet (2011) and Singh and Aitken (2010)).



Eurosystem'’s own collateral management services¥” and the construction
of TARGET2Securities (T2S), which will essentially make cross-border
securities transactions as efficient as domestic transactions and enable
collateral and liquidity savings (see e.g. Weller (2012)). But notwithstanding
this progress, market participants still observe infrastructural issues that
hamper the efficient use of the euro area repo market for collateral and
liquidity management purpose ((ECB (2014), Euroclear (2015) and ICMA
(2014)).3%3

4.7.3 Impact of quantitative easing on collateral velocity/scarcity
Given the importance of collateral velocity for alleviating possible collateral
scarcity, an important question is how collateral velocity is affected by

the quantitative easing (QE) currently conducted by several central banks
(e.g. Fed, Eurosystem, BoE, Japan). QE means that a central bank, in order
to increase the money supply and bring inflation closer to the target rate,
purchases pre-announced amounts of government securities or other
securities from commercial banks and other private institutions, for which
these institutions receive deposits (i.e. cash) in return. As a conseguence,

37 First, the Eurosystem removed the so-called repatriation requirement from its
Correspondent Central Banking Model or CCBM in May 2014 (this requirement implied
that assets held in another euro-area country could only be used as collateral if they
were first transferred or ‘repatriated’ to an account maintained by the local national
central bank in the ‘issuing’ securities settlement system). Second, the support of cross-
border triparty collateral management services went live in September 2014, offering
Eurosystem counterparties the ability to manage their overall collateral holdings in a
more flexible and efficient manner and to flexibly switch their collateral between central
bank refinancing and interbank market financing. Both these initiatives contribute
towards a more efficient use of available collateral.

38 Ininterviews with markets participants collateral mobility was considered the highest
ranked challenge to effective collateral management (Euroclear (2015))

39 In particular, the following issues have been identified by market participants:

(1) the limited operating hours of CSD settlement links in central bank money, (2) a lack
of flexibility in cross-border settlement arrangements in commercial bank money,

(3) ineffective triparty settlement interoperability and lack of cross-border
standardization for end-of-day treasury adjustments in central bank money (see ECB
(2014b), which also makes suggestions for solutions).
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a larger share of the available government securities (or other securities
purchased) will be held on the balance sheets of central banks, which could
negatively affect collateral velocity, make high-quality collateral scarce

and have consequences for monetary policy, as discussed in Singh (2013a)
and (2013b). However, collateral scarcity is not a necessary consequence

of QE. First of all, central banks typically take measures to minimise the
unintended consequences of QE. For example, their purchase programmes
may include limits on their exposures to specific assets or issuers.

They may also engage in securities lending to make assets available in
market segments, whenever there are signs of potential shortages

(see Coeuré (2015) for details on the Eurosystem's QE and securities lending
in this context). Moreover, while QE negatively affects the amount of
available government bond collateral, it creates new cash collateral. Hence,
an overall collateral shortage will only occur if the ‘collateral services' or
‘pledgeability’ of the government bonds sold is deemed higher than that

of the cash received. Market evidence suggest that, while cash collateral

is still used widely and predominantly in some markets (e.g. in the OTC
derivatives market cash collateral has an 80% share (ISDA (2014)), both
banks and buy-side institutions are increasingly seeking to pledge and
receive securities as collateral (Omgeo (2015)).

Financial market data provide some evidence that quantitative easing

has made non-cash collateral scarcer, since the spread between interest
rates on the unsecured and secured money markets has been increasing.+°
Graph 17 presents evidence for the euro area: the spread between Eonia
(the Euro OverNight Index Average, a weighted average of the overnight
unsecured lending transactions in the euro interbank market) and the

GC Pooling rate (the market benchmark index for the secured general

40 If collateral becomes scarcer, collateral received by the cash lender would have a
greater value to the lender, justifying a lower secured interest rate as compared to the
unsecured rate.



Graph 17 Impact of quantitative easing on collateral
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collateral market) has increased steadily since mid-2014. This increase can
be attributed to the extended refinancing operations (such as VLTROs

and TLTROs), which lower the amount of available collateral for euro

area market participants, and to the Eurosystem'’s public sector purchase
programme (PSPP), launched in the first quarter of 2015. For a discussion
of the impact of QE in other countries and the impact on collateral scarcity
see Singh (2013D).
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4.8 Collateral footprints

QE and the use of other unconventional policy tools by central banks,

as well as the increased demand for collateral assets by market participants
due to changing market practices and new regulations, has sparked

new interest among central banks in the impact that they may have on
collateral markets. Via the design and implementation of their operational
frameworks, central banks affect these markets in various ways, both
intentionally and unintentionally. Yet many central banks have a limited
market impact as a high-level objective for collateral policy (Chapter 2).

A recent report by the BIS provides insights into how central bank
operating frameworks could affect collateral markets and vice versa (CGFS/
MC (2015)).4 In particular, central banks can influence collateral markets
through the so-called scarcity and structural channels. The scarcity channel
refers to the impact of central bank operations — via their effect on the
available amount of collateral or its composition in the market — on the
prices, rates, and price volatility of collateral assets. The structural channel
refers to the impact central banks could have on the functioning of
collateral markets by designating eligible securities, implementing changes
in clearing and settlement systems or providing other infrastructure
support. The report discusses the potential impact of the different design
options in central banks’ collateral policy domains — i.e. counterparty
eligibility, collateral eligibility, haircuts and other risk control measures

and operational parameters (see Chapter 3) — on collateral markets via

the scarcity and structural channel. Empirical evidence from case studies
and surveys/interviews conducted with market participants support the
conclusion that through these design options central banks have the
potential to influence collateral markets in a variety of ways.

41 See also Nyborg (2015), which argues that the Eurosystem'’s collateral framework
impairs market discipline.
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One important lesson is that the collateral footprints of central banks are
bound to be (much) larger in crisis times than in normal times. In normal
times central banks tend to operate at the margin and on a limited scale.
As a result, their ‘collateral footprint’ would usually be small, with ‘'market
neutrality’ being a feasible objective, although also in normal times central
bank may take actions that do influence collateral markets. During a crisis
central banks tend to play a more significant role in collateral markets, both
intentionally (e.g. central banks may decide to influence the functioning
of collateral markets by broadening their collateral frameworks) and
unintentionally (e.g. the much larger scale of their operations could have
unintended side effects on collateral markets that have to be managed).
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Graph 19 Central bank eligible assets
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Hence, during a crisis there is a need to carefully monitor the impact of
central bank operations on collateral markets, particularly in relation to
unconventional monetary policies and the eventual exit from those policies
(CGFS/MC (2015)).

That central banks have assumed a more prominent role relative to the
overall size of the economy can be illustrated by the development in central
bank assets as a percentage of GDP, which has increased in almost all
countries between 2006 and 2013 (Graph 18). The growth in central bank
eligible assets (again as a percentage of GDP) provides evidence as to how
central banks have responded to recent tensions in collateral markets by
broadening their collateral frameworks (Graph 19).



5. Conclusions

Collateral policies of central banks have never attracted so much attention
as in recent years. The surge in demand for high-quality assets by financial
institutions and the unprecedented monetary policy measures taken by
central banks in response to the financial crisis have led to a lively debate
at central banks about how best to design their own collateral policies,
about the impact of central banks' collateral policies on major collateral
markets, and about current developments in collateral management

by financial institutions. This study aims to bring together all the main
insights on central banks’ collateral policies, hence its name CollaterALL.
For this purpose, it draws upon policy reports by central banks and other
authorities as well as relevant research articles on collateral and liquidity
issues published in recent years.

Central banks typically have high-level objectives when formulating their
collateral policies. A very important objective is that its collateral policy
should provide the central bank with adequate risk protection. This is of
course the reason why central banks lend on a secured basis. Another
essential objective for the central bank is that the collateral policy should
leave its counterparties with enough available central bank eligible
collateral. This enables the central bank to pursue its own monetary,
payments and financial stability policy goals. Finally, many central banks
aim to have no more than a limited impact on financial markets, and to
realise a collateral framework that is both operationally efficient and
transparent.

Achieving these four high-level objectives can prove to be a considerable
challenge, especially in times of crisis, when market participants face
shortages of high-quality collateral. To pursue monetary and financial
stability goals during a crisis, central banks may therefore need to
broaden or deepen their collateral frameworks, possibly resulting in a
lower level of risk protection, reduced efficiency and transparency of their
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collateral frameworks and larger ‘collateral footprints' on private markets.
Part of the answer to these conflicting objectives may lie in a central

bank’s unique characteristics as compared to other collateral takers.
Central banks are not exposed to liquidity risk and can build on cooperation
with other central banks, which means that they are in a better position to
accept less liquid or foreign assets of high credit quality. But if central banks
need to compromise on credit quality to assure collateral availability in the
market, they could impose stricter risk control measures to ensure that
their risk protection remains at an acceptable level.

There are significant differences in the ‘natural breadth’ of the collateral
frameworks of different central banks, complicating international
comparisons. This breadth is determined not only by the state of the
economy but also by the design of central bank policies, the group of
counterparties that the central bank deals with, the characteristics of the
country's financial markets and the legal/regulatory setting that it operates
in. Some of these factors are within the central bank's own control

(e.g. some central bank policies are more 'collateral intense’ than others),
but others are not.

When designing their collateral policy, central banks need to make choices
in four domains: counterparty eligibility (who will be lent to?), collateral
eligibility (against which assets?), risk control measures (under which
conditions?) and operational features (such as collateralization technique
and transparency). Evidence presented in this study shows that central
banks have made quite different choices in these four domains, with

- for instance — counterparty eligibility and collateral eligibility ranging
from narrow to broad. But there is a number of topical policy issues in
these four domains that are relevant to all central banks. For example,

all central banks need to have an opinion about whether their collateral
framework should be ‘always relatively broad’ (to accommodate possible



future stress) or ‘narrow when possible’. Central banks also need to have a
view about whether or not they want to accept foreign cash or securities
as collateral and - if so — under which arrangement, how to deal with
procyclicality and external ratings in their risk management, and whether
or not to disclose the eligibility of individual assets and details of their risk
control measures. This study presents recent insights into these matters
and other topical policy issues, outlining the pros and cons of different
policy options available.

Central banks nowadays operate in a very different ‘collateral space’ than
before the financial crisis due to the enormous increase in demand for
high-quality collateral. Although estimates reveal that collateral shortages
at the macro level are unlikely (as collateral supply is still well above
collateral demand), there are individual countries and individual financial
institutions facing collateral scarcity. Moreover, there are indications that
quantitative easing and other unconventional monetary policy measures
have made non-cash collateral scarcer. Financial institutions are currently
adopting strategies to cope with scarcer high-quality collateral, such as
collateral optimization and collateral transformation, possibly with the
help of collateral management service providers. Collateral re-use raises
collateral velocity in the financial system, thereby reducing pressures on
the available stock of high-quality collateral, but also creates new financial
stability risks, particularly when it involves re-hypothecation.

This new collateral space raises a number of topical policy issues for central
banks. First, central banks with broad or deep collateral frameworks

may need to reconsider their own risk management, given that financial
institutions will be incentivised to put forward lower-quality collateral

to these central banks. Second, given that central banks can only

pursue their monetary, payments and financial stability policies if their
counterparties have enough available collateral, they need to respond
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to signs of possible collateral scarcity in their markets. Broadening their
own collateral framework, which most central banks have already done,
or reducing the ‘collateral intensity’ of their own policies, e.g. by lowering
reserve requirements, could solve some collateral concerns for banks.
Contributing towards greater collateral velocity could also be part of the
central bank’s response. This contribution could comprise engaging in
securities lending to ease emerging shortages of specific collateral assets,
or supporting initiatives to improve the efficiency of cross-border collateral
use. Third, given central banks' broader responsibility for financial stability,
they have to be aware of potential risks to financial stability arising from
new collateral management strategies adopted by financial institutions
and take appropriate measures when these risks are significant. Collateral
transformation and collateral re-hypothecation, in particular, could create
serious liquidity risks, which are amplified by both procyclicality and
potentially risky interdependencies within the financial system. Finally,
again from a financial stability perspective, central banks could examine
whether there are exceptional circumstances that would justify certain
solvent and viable non-bank entities getting access to central bank
emergency liquidity. With respect to CCPs, central banks are already taking
measures to establish a regime of ‘no technical obstacles’. Such solutions
could potentially avoid fire sales by solvent systemically important non-
banks in times of stress. At the same time, there are important moral
hazard considerations. They underline the need for constructive ambiguity
and potentially for complementary policies such as stricter regulation of
those entities which may benefit from such central bank liquidity.
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