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FOREWORD

The payment system — which includes financial market infrastructure for
payments, securities and derivatives — is a core component of the financial
system, alongside markets and institutions. If modern economies are to function
smoothly, economic agents have to be able to conduct transactions safely and
efficiently. Payment, clearing and settlement arrangements are of fundamental
importance for the functioning of the financial system and the conduct of
transactions between economic agents in the wider economy. Private individuals,
merchants and firms need to have effective and convenient means of making and
receiving payments. Moreover, funds, securities and other financial instruments
are traded in markets, providing a source of funding and allowing households,
firms and other economic actors to invest surplus funds or savings in order to
earn a return on their holdings. Active markets facilitate price discovery, the
efficient allocation of capital and the sharing of risk between economic actors.

Public trust in payment instruments and systems is vital if they are to effectively
support transactions. In financial markets, market liquidity is critically dependent on
confidence in the safety and reliability of clearing and settlement arrangements for
funds and financial instruments. If they are not managed properly, the legal, financial
and operational risks inherent in payment, clearing and settlement activities have the
potential to cause major disruption in the financial system and the wider economy.

Banks and other financial institutions are the primary providers of payment and
financial services to end users, as well as being major participants in financial
markets and important owners and users of systems for the processing, clearing
and settlement of funds and financial instruments. The central bank, as the issuer
of the currency, the monetary authority and the “bank of banks”, has a key role to
play in the payment system and possesses unique responsibilities. It is therefore no
coincidence that one of the basic tasks of the ESCB and the ECB is to promote the
smooth operation of payment systems. A safe and efficient payment system is of
fundamental importance for economic and financial activities and is essential for
the conduct of monetary policy and the maintenance of financial stability.

This book has been written with the aim of providing comprehensive insight
into the main concepts involved in the handling of payments, securities and
derivatives, analysing the nature and activities of the relevant financial market
infrastructure. Emphasis is placed on the principles governing the functioning
of the relevant systems and processes and the presentation of the underlying
economic, business, legal, institutional, organisational and policy issues. It also
explains the operational, oversight and catalyst roles of the Eurosystem — the
central banking system for the euro — and the policies established by the
Governing Council of the ECB in this field.
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I am sure that this book will be of great use to all readers with an interest in the
functioning of the payment system and the role played by the Eurosystem in this
domain.

Frankfurt am Main, September 2010

Jean-Claude Trichet
President of the ECB
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INTRODUCTION

This book is all about how transactions involving money and financial
instruments (i.e. securities and derivatives) are handled in the economy.
The principal objective of payment, clearing and settlement arrangements is
to facilitate transactions between economic agents and to support the efficient
allocation of resources in the economy. Market infrastructure for payments and
financial instruments represents one of the three core components of the financial
system, together with markets and institutions.

The complexity and — in particular — importance of market infrastructure for the
handling of payments and financial instruments has increased greatly in recent
decades, owing not only to the tremendous increases observed in the volume
and value of financial transactions, but also to the wealth of financial innovation
and the advances seen in information and communication technologies. Bilateral
barter trade is now largely a thing of the past, and instead economic agents buy
and sell goods and services (including financial instruments) in markets, making
use of the transfer services made available by market infrastructure.

Payment, clearing and settlement systems may differ from country to country in
terms of their type and structure, both for historical reasons and on account of
differences between countries’ legal, regulatory and institutional environments.
Furthermore, rather than being static, payment, clearing and settlement systems
and arrangements are dynamic constructions which have evolved over time and
will continue to do so in the future. A key priority for central banks is to contribute
to the development of modern, robust and efficient market infrastructure which
serves the needs of their economies and facilitates the development of safe and
efficient financial markets.

All transactions are exposed to a variety of risks, and this is particularly true for
financial transactions. Thus, in order to facilitate enhanced risk management,
many countries have introduced real-time gross settlement systems for the
handling of critical payments. Progress has been made in the implementation of
safer and more efficient systems and procedures for the clearing and settlement of
securities. Modern securities settlement systems offer delivery-versus-payment
mechanisms and allow the effective management of collateral, while foreign
exchange transactions are increasingly being settled on a payment-versus-payment
basis. In parallel, stronger international trade links, the increased integration
of international financial markets (including global derivatives markets) and
large migrant flows have all contributed to increased demand for arrangements
allowing the cross-border handling of wholesale and retail transactions, raising
new issues from a policy and risk perspective.

A central bank has a direct interest in the prudent design and management
of market infrastructure operating in its currency. The smooth functioning
of market infrastructure for payments and financial instruments is a crucial
element of a sound currency and is essential to the conduct of monetary policy.
Such market infrastructure also has a significant bearing on the functioning of
financial markets. Safe, reliable and efficient market infrastructure for payments,
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securities and derivatives is crucial to the maintenance of stability in the banking
sector and the financial system in general. In this context, considerable attention
is paid not only to the smooth operation of payment, clearing and settlement
systems, but also to the mitigation of any associated risks. Moreover, given the
importance of efficient and effective retail payment services for the functioning
of an economy and for social welfare, their uniform availability within the
country is a key priority for a central bank.

Banks and other financial institutions are core actors in the market infrastructure.
Banks are the principal providers of payment accounts, instruments and financial
services to end users. In a relatively recent development, non-bank entities
are now also entering the market, providing services at various stages in the
initiation and processing of transactions. Financial institutions compete with
one another to provide services. However, at the same time, for economic and
business reasons, they also need to cooperate on market infrastructure issues. In
this respect, they may jointly own and operate systems and arrangements and be
participants in and users of common systems. Market organisations of different
kinds play an important role in cooperation arrangements by furthering the
interests of their members. Constructive interaction between private and public
sector stakeholders is essential.

This book is designed to provide the reader with comprehensive insight into the
main concepts involved in the handling of payments, securities and derivatives
and the organisation and functioning of the market infrastructure concerned.
Emphasis is placed on the general principles governing the functioning of the
relevant systems and processes and the presentation of the underlying economic,
business, legal, institutional, organisational and policy issues. The book is aimed
at decision-makers, practitioners, lawyers and academics wishing to acquire a
deeper understanding of market infrastructure issues. It should also prove useful
for students with an interest in monetary and financial issues.

While the chapters are organised with a view to offering progressively deeper
insight into key market infrastructure issues as the reader proceeds through the
book, those chapters are also intended, to some extent, to be self-explanatory
and stand alone, thereby allowing readers to focus on the sections that are of the
greatest interest.

The book is in three parts. Part I provides an insight into the market infrastructure
of modern economies with a view to examining key concepts which have
general validity and are thus applicable around the world. Such information
is fundamental to a broad understanding of the overall functioning of market
infrastructure and the complexities involved in the various development efforts.

Thus, Chapter 1 describes the key features of the market infrastructure for
payments. It looks at issues such as the different types of payment, the most
common non-cash payment instruments and how payments are processed and
settled, before looking at different types of payment system and their respective
key features. One section is devoted to card payments, since the handling of such
payments has some distinctive features. It then turns to cross-border payments,
offshore systems and different links between payment systems. That last section
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also touches on the important subject of payment-versus-payment settlement of
foreign exchange transactions. Chapter 2 explains the most relevant concepts in the
field of securities. It examines the life cycle of a securities transaction, beginning
with a definition of securities and a look at some key institutional arrangements,
before going on to consider clearing and settlement. An attempt is made to
explain the different ways of exchanging securities for cash, looking at the choice
of settlement asset, different settlement models and other settlement-related
issues. It also covers custody and link arrangements, including the cross-border
handling of securities. Chapter 3 is devoted to derivatives. It provides information
on types of derivative, market structures and the life cycle of a derivatives
transaction. It also looks at challenges in the handling of over-the-counter
transactions, including measures to facilitate transparency and the management
of counterparty risk exposures in bilateral and central counterparty clearing.
In addition to understanding the concepts presented in the first three chapters, it is
of fundamental importance that practitioners and policy-makers also comprehend
the risks inherent in such activities and know how to mitigate them. Thus,
Chapter 4 looks at the most important risks and the various ways of limiting
them.

Market infrastructure issues are by their very nature multidisciplinary, involving,
among other things, economic, business and legal aspects. The economic
concepts most relevant to market infrastructure are explained in Chapter 5, while
Chapter 6 concentrates on key legal concepts applicable in market infrastructure
services. The central bank plays a key role in such matters, and so Chapter 7
looks at the rationale for the involvement of the central bank and explains its
operational, oversight and catalyst functions.

Building on Part I, Part II concentrates on more specific issues concerning the
market infrastructure for the euro. In this regard, Chapter 8 describes the payment
infrastructure for the euro, covering payment instruments, retail payment
systems, large-value payment systems and correspondent banking. Arrangements
for the trading, clearing and settlement of euro-denominated securities and
derivatives are described in Chapter 9. Chapter 10 provides an overview of
the most important EU legislation relating to payment, clearing and settlement
services in Europe.

Part IIT of the book explains the role and policies of the Eurosystem as regards
the handling of euro-denominated payments, securities and derivatives. It looks
at the way the Eurosystem, the central banking system for the euro, addresses
such issues in its joint capacity as operator, overseer and facilitator. The
Eurosystem is the owner and operator of both TARGET?2, the RTGS system for
the euro, and the CCBM, which allows the cross-border delivery of collateral for
Eurosystem credit operations. The Eurosystem is also working on the TARGET?2-
Securities project, with the aim of introducing a service allowing securities
to be settled on a delivery-versus-payment basis in central bank money. The
Eurosystem’s operational function is described in Chapter 11. The Eurosystem’s
oversight function is explained in Chapter 12, including details of its scope and
the various approaches and methodologies applied, while Chapter 13 covers the
Eurosystem’s catalyst function, particularly in relation to the establishment of
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an integrated retail payment market in euro and the integration of post-trading
services for securities.

Finally, the institutional environment surrounding the Eurosystem’s activities
in the field of payments, clearing and settlement is explained in Chapter 14.
This chapter considers the legal basis for the Eurosystem’s involvement in
payment, clearing and settlement-related activities, shows how the payment
system function is organised within the ECB and the Eurosystem and describes
the transparent and cooperative approach adopted by the Eurosystem with a view
to pursuing its public policy objectives while acting within a modern market
economy environment.
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CHAPTER |

KEY CONCEPTS - PAYMENTS®

| GENERAL ASPECTS
I.1 PAYMENTS AND THE PAYMENT SYSTEM

In every economy, a large number of transactions take place each day on the
initiative of a wide range of economic actors. All transactions, whether they
involve the acquisition of goods, financial assets or services (and provided they
do not involve bartering), have two settlement components: (i) the delivery of the
good or service; and (ii) the transfer of funds — i.e. payment using cash (banknotes
and coins) or deposits held with banks (funds in accounts held with banks).
A payment is therefore a transfer of funds which discharges an obligation on the
part of a payer vis-a-vis a payee. A payer is the party to a payment transaction
which issues the payment order or agrees to the transfer of funds to the payee.
A payee — or beneficiary — is the final recipient of funds.

Well-designed payment infrastructure contributes to the proper functioning of
markets and helps to eliminate frictions in trade. If the cost of a transaction
exceeded the benefits expected from the trade, services, assets and products
might not even be exchanged. The availability of reliable and safe payment
mechanisms for the transfer of funds is therefore a sine qua non for the majority
of economic interactions (i.e. “no payment, no trade”).

In its more restricted sense, the term “payment system” is sometimes used as a
synonym for “interbank funds transfer system” or “IFTS”. However, at a general
level, the term “payment system” refers to the complete set of instruments,
intermediaries, rules, procedures, processes and interbank funds transfer systems
which facilitate the circulation of money in a country or currency area. In this
sense, a payment system comprises three main elements or processes:

1. payment instruments, which are a means of authorising and submitting a
payment (i.e. the means by which the payer gives its bank authorisation
for funds to be transferred or the means by which the payee gives its bank
instructions for funds to be collected from the payer);

2. processing (including clearing), which involves the payment instruction being
exchanged between the banks (and accounts) concerned;

3. a means of settlement for the relevant banks (i.e. the payer’s bank has to
compensate the payee’s bank, either bilaterally or through accounts that the
two banks hold with a third-party settlement agent).

*This chapter was prepared by Anca Fiissel and Tom Kokkola, with contributions
by Elin Amundsen, Casper Christophersen, Markus Mayers, Heiko Schmiedel, Ignacio
Terol and Chrissanthos Tsiliberdis. Valuable comments and suggestions were provided
by Jean-Michel Godeffroy, Monika Hempel and Marianne Palva.
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Italsorelies on institutions that provide payment accounts, instruments and services
to customers (including consumers, businesses and public administrations)
and on organisations that operate payment, clearing and settlement services
(such as interbank funds transfer systems). There are also market arrangements
in place, such as standards, conventions and contracts for the production, pricing
and use of the various payment instruments and services, as well as arrangements
for consultation and cooperation within the industry and with other stakeholders.
Finally, a payment system needs to be underpinned by a sound legal basis.
This includes laws, standards, rules and procedures laid down by legislators,
courts, regulators, system operators and central bank overseers.

1.2 LIFE CYCLE OF A PAYMENT

A stylised life cycle for a non-cash payment (e.g. a credit transfer) could be as
follows.

1. Choice of payment instrument and submission of the payment instruction:
Depending on the payment instrument chosen (see Section 1.4), the payer or
payee submits a payment instruction to its bank. Payments are increasingly being
initiated electronically, using standardised formats (including, for example, the
bank account number of the recipient and the Bank Identifier Code (BIC) of
the recipient’s bank). This makes it possible for the banks to process payments
without manual intervention using straight-through processing (STP).

2. Bank’s internal processing: The sending bank verifies and authenticates the
payment instrument in order to establish its legal and technical validity, checks
the availability of funds (or overdraft facilities), makes the necessary entries
in the bank’s accounting system (e.g. debiting the payer’s account in the case
of a credit transfer) and prepares the payment instruction for clearing and
settlement (reformatting it where necessary).

3. Interbank processing of the payment: This comprises the transmission,
reconciliation, sorting and, in some cases, confirmation of payment transfer
orders prior to settlement, potentially including netting and the establishment
of final positions for settlement. The interbank processing of payments may
take place through correspondent banking (in a bilateral or trilateral exchange
of messages) or through multilateral arrangements — i.e. payment systems.

4. Interbank settlement of the payment: The settlement asset is transferred from
the sending bank to the receiving bank, and the interbank transfer becomes

Stylised life cycle of a non-cash payment

s s ati
- .Banks Clearing Interbank .Bank S Information
Submission internal . internal and
N (processing) settlement . L
processing processing communication

Source: ECB.
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irrevocable and unconditional (i.e. final). The settlement asset may be
transferred on a bilateral basis or multilaterally using a settlement agent.

5. Bank’s internal processing: The receiving bank credits the account of the
recipient.

6. Information and communication: The receipt of payment is communicated to
the beneficiary via account statements following the crediting of its account.
(If the payment is made in response to an invoice, the recipient (e.g. a firm)
will perform a reconciliation following the receipt of funds in order to match
incoming payments with invoices sent.)

1.3 TYPES OF PAYMENT

Payments can be classified on the basis of the different types of payer/payee
involved.

1. Wholesale payments are payments between financial institutions. They tend to
have a high value. In addition, they are usually time-critical (i.e. they need to
be cleared and settled on a particular day — sometimes even within a particular
time period on that day). Their share in the total number of payments is
relatively small, but owing to their high value, their orderly settlement is
essential for the proper and stable functioning of financial markets.

2. Payments between non-financial institutions (e.g. private households,
non-financial corporations or government agencies) are normally classified
as retail payments. There are normally large numbers of retail payments,
but these have substantially lower average values than wholesale payments
and are not usually cleared and settled in the same manner. That being said,
in some countries retail payments are settled in systems designed for both
retail and wholesale payments.

In addition to the two categories above, reference is sometimes also made
to commercial payments. These are payments generated by corporations.
Depending on the size and type of corporation, as well as the type of underlying
commercial transaction, these can sometimes have fairly large values. Large
international corporations tend, in particular, to generate some payments which
resemble wholesale payments more than retail payments.

Payments can also be grouped on the basis of the number of payers and payees
involved in a particular transaction.

1. In a one-to-one transaction, one payer transfers funds to one payee.
Most customer-to-customer, customer-to-business and business-to-business
payments are transactions of this type.

2. In ome-to-many transactions, one payer transfers funds to several payees

with a single submission. These are typically transfers from businesses or
governments to private households — for instance salary and social security
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payments. One-to-many transactions are also called “bulk payments” and are
usually cleared and settled in batches.

3. In many-to-one transactions, several payers transfer funds to a single payee,
usually on the initiative of the payee. These are typically transfers from private
households to businesses or governments — for instance utility or tax payments.

Finally, in the context of international trade, a distinction is also made between
“clean” and “documentary” payments.

In clean payments, all transportation documents and other paperwork relevant
to the trade are exchanged directly between the trading partners. Thus, from a
banking perspective, normal general-purpose payment instruments can be used
to transfer funds between the two.

In documentary payments, the (international) trading partners entrust the handling
of trade-relevant documents to banks (with the exporter instructing its bank to
release documents to the importer, and the importer instructing its bank to make a
payment to the exporter) as a way of ensuring that the exporter receives payment
for the goods sold and the importer receives and pays for the goods ordered. This
is done through the use of documentary instruments such as letters of credit,
documentary collection or bank guarantees.

1.4 PAYMENT INSTRUMENTS

A payment instrument is a tool or a set of procedures enabling the transfer of funds
from the payer to the payee. There are a variety of different payment instruments,
each with its own characteristics depending on the type of relationship and
transaction between the payer and the payee. The most common distinction is
between cash and non-cash payment instruments.

Cash payments (i.e. payments made using banknotes and coins) are usually
associated with face-to-face transactions of low value between individuals or
between an individual and a merchant. If the parties do not exchange information
on their identity, a cash payment is said to be “anonymous”. A cash payment
is an immediate and final transfer of value, and the recipient can immediately
use the cash received for further payments. In most countries, legislation or
regulation requires that banknotes and coins be accepted as payment for all types
of transaction, potentially subject to limits per denomination. This confirms the
status of the banknotes and coins as legal tender. Further identification measures
are not normally required for cash transactions, with the exception of large-value
transactions in the context of increased efforts to tackle money laundering and
the financing of terrorism.

Non-cash payments, by contrast, involve the transfer of funds between accounts.
A non-cash payment instrument is therefore the means by which a payer gives
its bank authorisation for funds to be transferred or by which a payee gives its
bank instructions for funds to be collected from a payer. The accounts of the
two parties may be held with a single bank or with different banks.
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Non-cash payment instruments can be further classified on the basis of the
following.

— Physical form (paper-based or electronic instruments)

Payment instructions have traditionally been in paper form, but today they are
increasingly taking the form of electronic instructions.

Credit and debit-based payment instruments

Credit-based

Accommodation
Example: Rent a holiday apartment — pay by credit transfer owner

Invoice
Payer -~ — — — —_— —_— —_— — — Receiver

1

g
e
(%)

2b Payment

Bank Bank

2a Payment instrument

1 Payment initiation (on the basis of invoice information, such as name
of receiver, amount due, receiver’s bank account number and identity of the bank)

2a Transmission of payment instrument (payment data) from payer’s bank
to receiver’s bank

2b Transfer of funds from payer’s account to receiver’s account

3 Information on payment (e.g. in the form of account statement)

Debit-based

Example: Buy a leather bag — pay by debit card

1 Payment instrument
Payer [ e » | Receiver

1
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—>
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3 Payment instrument

Bank n Bank I
4 Payment

1 Authorisation to debit payer’s account

2 Submission to bank for collection

3 Transmission of payment data from receiver’s bank to payer’s bank for collection
4 Transfer of funds from payer’s account to receiver’s account

5 Information on payment (e.g. in the form of account statement)

Source: ECB.
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— The party submitting the payment instrument for processing (credit or debit-
based instruments)

Credit-based (“credit push”) instruments are submitted for processing by
the payer, while debit-based (“debit pull”) instruments are submitted for
processing by the payee. The main credit-based instruments are credit transfers
(also called “direct credits” or “wire transfers”). The main debit-based payment
instruments are direct debits, card payments and cheques. As can be seen from
Chart 2, in a credit-based transfer the instruction and funds move in the same
direction, whereas in a debit-based transfer they move in opposite directions.

Electronic money (or “e-money”) is a monetary value represented as a claim on
the issuer which is stored on an electronic device and accepted as a means of
payment by undertakings other than the issuer (by contrast with single-purpose
prepaid instruments, where the issuer and acceptor are one and the same).
E-money can be either hardware-based (i.e. stored on a device, typically a
card) or software-based (i.e. stored on a computer server). E-money can be
regarded as a means of settlement rather than a payment instrument, since the
creation or reimbursement of e-money is effected using one of the core payment
instruments — cash, payment cards, direct debits or credit transfers.

The most commonly used cashless payment instruments are payment cards,
credit transfers, direct debits and cheques. Chart 3 illustrates the per capita use of
these instruments in various countries. These payment instruments are described
in more detail in Box 1.

Use of non-cash payment instruments in the euro area,
the EU and non-EU GI10 countries

(number of transactions per capita in 2008)
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The most common non-cash payment instruments

A. General-purpose instruments

Credit transfers, also called “direct credits”, are instructions sent by a payer to its bank
requesting that a defined amount of funds be transferred to the account of a payee.
A transaction order instructing the payer’s bank to carry out a recurrent payment is referred
to as a “standing order”. Credit transfers may be submitted to the payer’s bank in either
paper or electronic form, but as a rule further processing occurs in electronic form.

Direct debits are payment instruments authorising the debiting of the payer’s bank
account. These are initiated by the payee on the basis of authorisation given by the payer.
The authorisation by which the payer consents to have its account debited in a direct debit
transaction is called a “mandate”. National rules vary as to whether the mandate has to
be given to the payee or to the payer’s bank. The payee or the payer’s bank may have an
obligation to notify the payer before debiting the account. If there are insufficient funds
on the payer’s account when the direct debit instruction arrives, the payer’s bank is not
usually obliged to honour the payment and instead returns the direct debit to the payee
unpaid. Direct debits are generally submitted and processed in electronic form.

Cards are access devices that can be used by their holders to pay for goods and
services — either at the point of sale (POS) or remotely (in “card-not-present”
transactions) — or to withdraw money at automated teller machines (ATMs). Usually,
the payment function and the cash function are combined on a single card. Cards are
used to authorise a debit from the cardholder’s account or to draw on a line of credit
granted to the cardholder by the card issuer. Cards are issued via a card scheme, and the
transactions effected using those cards are cleared and settled via that scheme. For more
information on card schemes, see Section 4.2.

The most common general-purpose payment cards are debit cards, credit cards and
delayed debit cards.

Debit cards are linked to a bank account and allow cardholders to charge purchases
or ATM withdrawals directly and individually to this account. Consequently, when a
cardholder uses a debit card, the amount is typically debited from the account either
immediately or within a few days and there is no postponement of payment.

Credit cards provide cardholders with a credit facility and the possibility of delaying
payment. The size and duration of the credit facility are the subject of an agreement between
the cardholder and the card issuer. Generally, when the credit facility is used, the outstanding
amount can be either (i) settled in full by the end of a specified period, or (ii) settled in part,
with the remaining balance extended as credit and subject to interest payments.

Delayed debit cards (sometimes called “deferred debit cards” or “charge cards”) allow
the cardholder to postpone payment, but the outstanding amount has to be settled in full
at the end of a specified period.
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With both credit and delayed debit cards, it is the card issuer that postpones payment and
provides credit. Consequently, a merchant or an ATM owner will be paid in full even if
the cardholder uses a credit facility.

There are also other cards, such as single and multi-purpose prepaid cards and retailer or
store cards. These are issued by non-banking institutions — or by banking institutions on
behalf of merchants — for use in specified merchant outlets (see the glossary for details).

A cheque is a written order from one party (the drawer) to another (the drawee; normally
a credit institution) requiring the drawee to pay a specified sum on demand to the drawer
or a third party specified by the drawer.

Cheques are popular from the payer’s point of view because there is often a delay
between the drawing of the cheque and the debiting of the payer’s bank account.
However, as with all debit-based instruments, there is the potential problem of the
drawer’s creditworthiness, since at the time of acceptance the payee has no means of
verifying that the payer has sufficient funds in its bank account to cover the cheque.

Cheques are very popular in a number of countries, such as Canada, France,
the United Kingdom and the United States (see Chart 3), since they can be used
for payment in a variety of circumstances. However, as a paper-based instrument,
cheques are the most costly non-cash payment instrument to process and settle.
As a result, payment service providers are seeking ways of reducing costs through the
dematerialisation of the clearing and settlement process (via the truncation of cheques,
where only an electronic image of the cheque is processed), as well as by promoting the
use of other instruments, particularly card payments.

B. Special-purpose instruments

A money order is a payment product based on the credit transfer instrument and is used
to transfer money remotely. It is often used where the payer and/or payee does not have
a current account with a financial institution. It can be used for both domestic and foreign
currency payments. In some systems, a money order is a paper-based instrument, while
in others it is transmitted and processed as an electronic credit transfer. The money can
be paid in and/or out as cash, but the money order is cleared and settled electronically.
If the drawee is a postal institution, it is called a “postal order”.

Travellers’ cheques are prepaid paper-based products issued in specific denominations
for general-purpose use in business and personal travel. They do not specify any
particular payee, are non-transferable once signed and can be converted into cash only
by their specified owner. They are generally accepted by banks, with many large retailers
and hotels (and some restaurants) doing likewise.

A bank draft (also called a “cashier’s cheque” or a “teller’s cheque”) is a cheque drawn
by a bank on itself. Bank drafts may be written by a bank for its own purposes or may be
purchased by a customer and sent to a payee in order to discharge an obligation.
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These differ from personal cheques in that the payee does not have to worry about the
creditworthiness of the payer and can instead rely on the payment being made by the
payer’s bank.

Letters of credit and bills of exchange are sometimes also referred to as payment
instruments, although they are usually credit instruments which can, in some
circumstances, be used for payments. A letter of credit is a promise by a bank or other
issuer to make a payment to a third party on behalf of a customer in accordance with
specified conditions. It is frequently used in international trade to make funds available
in a foreign location. A bill of exchange is a written order from one party (the drawer)
to another (the drawee) to pay a specified sum to the drawer (or a third party specified
by the drawer) on demand or on a specified date. These are widely used to finance trade
and, when discounted with a financial institution, to obtain credit.

1.5 TRENDS IN THE USE OF PAYMENT INSTRUMENTS

Over the past two decades the most significant long-term trend in the use
of payment products has been the relative shift away from cash in favour of
non-cash payment methods — particularly payment cards — for consumer
payments, combined with increases in electronic and automated processing of
payments more generally. The use of internet banking and internet shopping has
also increased considerably, allowing payers to make payments regardless of
location or time.

Innovations in retail payment products and delivery channels are not revolutionary
changes. Instead, they merely represent new initiation and confirmation
channels for existing payment instruments. For example, credit and debit
cards were initially designed for face-to-face use on the (physical) premises
of merchants, but are increasingly being used for remote transactions, such
as telephone or internet purchases. However, since cards were designed with
face-to-face transactions and verification in mind, the trend towards remote
(i.e. “card-not-present”) transactions has increased fraud, with the result that
card schemes have had to devise new ways of increasing security and implement
remote authorisation and authentication measures.

Taking advantage of technological developments, a number of new payment
initiation methods have emerged, using the internet, mobile networks and other
information and communication technologies. These offer efficient means
of electronically initiating and confirming payments that meet consumers’
needs. Examples of such initiation services are “electronic bill presentment”
(“e-invoicing”) and payments initiated and verified via mobile phones
(“m-payments”). As regards payment confirmation, well-known services include
electronic reconciliation (“e-reconciliation”), which matches bills and payments,
and online account statements received via mobile phones or internet banking
applications.

There have been many attempts to create payment products based on e-money,
both through multi-purpose prepaid cards and on the basis of accounts. Only
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a few attempts have been successful. This may be a result of low acceptance
levels for e-money products on the part of merchants (owing to the high cost of
installing and maintaining terminals in relation to potential savings), combined
with the high acceptance levels for debit cards, which cover roughly the same
types of payment transaction. The fact that the products are prepaid might also
have contributed to their low acceptance levels.

In recent attempts, e-money schemes such as PayPal have used software-based
technology, with funds stored on prepaid accounts for multi-purpose use.

1.6 COMMUNICATION NETWORKS

In the processing of payment (and other financial) transactions, the information
allowing the transaction to be effected needs to be submitted and then exchanged
between the various parties involved in the payment chain — e.g. sent from
customers to their banks (possibly via intermediaries), processed within banks,
and exchanged between banks participating in clearing and settlement systems.
Such information used to be exchanged by means of paper slips and magnetic
tapes, which required manual handling. Today, however, information is generally
exchanged electronically, allowing the automation of many parts of the clearing
and settlement process for payments. Fully automated end-to-end processing of
transactions is often referred to as “straight-through processing”.

The use of payment networks helps to ensure that financial institutions are linked
with their customers — as well as other participants in a payment system — in a
cost-efficient manner. Such networks are used for initiating and carrying out
financial transactions, transferring funds, and exchanging important financial
information between a predefined group of users within an agreed time period.
In most cases, access to such communication networks is contingent on minimum
eligibility criteria. This ensures that participants and service providers meet
predefined standards, which helps to limit financial risks and ensure a high level
of security in the transmission of confidential financial data.

Transactions may be initiated via interconnected payment initiation devices
positioned in various disparate geographical locations. Payment instructions are
then transmitted to their recipients via communication networks in accordance
with predefined protocols. Information sent via a communication network may
be transmitted in real time (i.e. online) or at periodic intervals. It may be sent
transaction by transaction or in batches (i.e. transaction packages) combining a
number of transactions in a single “file”.

Examples of payment services that make use of communication networks can be
seen below.

— ATM services: ATM networks link the ATMs of a bank or group of banks,

allowing the cardholders of the bank(s) in question to use the ATMs of the
network regardless of their location.
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— Card payment services: POS networks link point-of-sale terminals and allow the
use of payment cards for the purchase of goods and services in various locations.

— Interbank clearing and settlement services: These make use of communication
networks to ensure that participating financial institutions can exchange
financial messages quickly and securely.

Rather than using direct connections between two entities (i.e. point-to-point
connections), today’s payment transaction processing relies on the use of
communication networks for the exchange of data between multiple participants or
devices. By enabling communication between multiple participants, communication
networks have a number of advantages over point-to-point connections, in
particular the reduction of costs for individual participants and increased reach.
For more information on communication networks, see Box 2 below.

Selected issues concerning communication networks

Communication networks can be classified as either “proprietary” or “public”.
In proprietary communication networks, participants transact with each other via a
central entity. The central entity sets access rules and fees and specifies the technical
arrangements, including the selection of the type and provider of the communication
network linking participants with other participating banks and other systems. All direct
participants are known both to the central entity and to the other direct participants in
the network. Entities with no direct access to the network can make use of the network’s
services via a direct participant, which handles the relevant entity’s transactions on its
behalf, resulting in tiered architecture.

In a public communication network, no centralised entity exists, since connectivity and
network resources are shared by many different administrative units. Instead, there are
direct links and bilateral transaction flows between individual participants in “peer-to-peer
architecture”. Indirect participation via a direct participant is also possible.

The use of internet protocol (IP) technology by the providers of communication networks
for payment systems has blurred the distinction between these two types of network.
IP technology allows for the establishment of a single IP connection, replacing the
multiple physical links between participants in a public system. It also allows participants
to exchange messages bilaterally via a private communication network based on internet
technology. Similarly, participants in a proprietary payment system are connected to the
central entity via an IP link. Migration to IP technology has, for example, been observed
for the communication networks of a number of major card payment companies with a
regional and worldwide presence, as well as SWIFT.

SWIFT, the Society for Worldwide Interbank Financial Telecommunication, is a
cooperative undertaking based in Belgium. Controlled by its members, which include
banks (including central banks) and other financial institutions, it is one of the main
providers of secure messaging services and interface software for payment systems.
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SWIFT has three main tasks: (i) to supply secure messaging services and interface
software; (ii) to contribute to the increased automation of financial transaction processes;
and (iii) to provide a forum allowing financial institutions to address issues of common
concern (e.g. standardisation) in the area of financial communication services.

Helped by explosive growth in new communication services (such as the internet,
global alliances uniting communication carriers, and the rapid growth and widespread
use of mobile communications and satellite technology), the range of services offered
by communication networks has evolved rapidly over the past few years. Traditional
communication network solutions are now being replaced with services offering
managed or unmanaged encryption-based IP services.

These services now offer greater networking capability, scalability, operational
simplicity and flexibility at lower cost. These rapid technological advances have, in turn,
enabled the development of widely accessible payment system networks in addition to —
or as an extension of — existing networks. In particular, the introduction of IP technology
has enabled providers of communication networks for payment systems, such as SWIFT,
to extend access to new market segments through additional data transfer and processing
capabilities. In the case of SWIFT, new arrangements have been introduced allowing
corporate entities direct access to its messaging services for the transmission of messages
between corporations and financial institutions via its network.

In addition to these technological advances, the introduction of standards has played a
major role in reshaping the payment network landscape. The development of appropriate
standards as regards security and technology has allowed payment system networks to
achieve compatibility with one another, making it easier to establish links between them
and significantly increasing accessibility through the formation of interbank networks.

The most critical issue for payment systems’ communication networks is the security
of the information transferred within them. In order to achieve a high level of
security, a payment system must ensure the following for all data exchanged via its
communication network.

— Authenticity of the data: Authentication allows a payment system to ensure that the
senders and recipients of messages are really who they claim to be.

— Integrity of the data: Integrity in communication networks means that the recipients
of messages can be sure that the information transmitted has not been manipulated in
an unlawful manner.

— Confidentiality of the data: Confidentiality is achieved by allowing only network
participants to view the information exchanged via the network.
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— Non-repudiation of the data: Non-repudiation is a mechanism providing evidence
of both the identity of the sender of a message and the integrity of that message,
such that the sender is unable to deny the submission of the message or the integrity
of its content.

Payment systems must also ensure that only legitimate users have access to the data
transmitted via the network.

2 PROCESSING (INCLUDING CLEARING) OF PAYMENTS

Once a customer has submitted a payment instruction to his/her bank, it needs to
be executed. If the payer and the payee hold accounts with the same institution,
the payment can be handled within the books of the bank concerned — i.e. without
the involvement of any other parties. These are called “in-house payments”.
If the two parties hold accounts with different institutions, the money will need
to be transferred from one to the other through interbank arrangements. In these
interbank payments, the payment information has to be communicated between
(and booked in the accounts of) the two institutions, and this results in interbank
claims and liabilities between the two institutions which have to be settled.
Settlement issues are considered in more detail in Section 3.

In general, there are two main types of arrangement for the handling of payments
between different institutions:

i) correspondent banking arrangements — either (a) bilateral arrangements,
or (b) arrangements involving a service-providing third party;

ii) payment systems (i.e. interbank funds transfer systems) — multilateral
arrangements based on a common set of procedures and rules whereby
financial institutions present and exchange data relating to the transfer of
funds to other financial institutions.

Payment systems are the dominant arrangement for the processing and settlement
of interbank payments. It is also possible to combine different arrangements.
For example, a correspondent may submit payment instructions to a payment
system on behalf of a customer bank.!

! This chapter explains how payments between payers and payees are handled. It should be noted
that any payment arrangement should, besides having procedures for the normal handling
of payments, also have procedures in place for handling situations where something goes
wrong. These are called “R-transactions” and involve the processing of information messages
and/or payments. Examples are cancellations (by the creditor bank prior to settlement; message),
revocations (by the creditor prior to settlement; message), rejections (by the debtor bank
prior to settlement; message), refusals (by the debtor prior to settlement; message), reversals
(by the creditor bank after settlement; message and payment), returns (by the creditor bank
based on a request by the debtor bank after settlement; payment) and refunds (by the creditor
bank based on a request by the debtor after settlement; payment). For more information,
see for example the SEPA credit transfer and core direct debit scheme rulebooks published by
the European Payments Council (EPC).

37



Payment activities are subject to various risks, which need to be carefully
managed. Risks and risk mitigation measures are discussed in more detail in
Chapter 4.

2.1 IN-HOUSE HANDLING OF PAYMENTS

When the accounts to be debited and credited are held with the same financial
institution, the settlement of the payment can in principle be performed in-house
within that financial institution. Such transactions are also called “on-us”
transactions.

There may, however, be differences between banks as regards the question of
how payments between two of their account holders are handled. This depends,
for example, on the account structure in the bank concerned. Where a bank holds
all accounts centrally (e.g. at the level of the head office), all internal payments,
including branch payments, are processed within the bank. Where banks decentralise
the holding of their accounts to regional or local branch level, a bank needs an
efficient internal network in order for a payment between two accounts to be
handled internally. Some banks may even use interbank arrangements — i.e. access a
payment system — in order to process payments between its branches. Such payments
(1) are no longer “in-house”, and (ii) will contribute to increases in payment volumes
in the relevant payment system and will be subject to the rules of that system.

It should also be noted that some payments may be processed as “book-entry
transactions”. In the field of payments, this term refers to a credit or debit entry
made by a credit institution on the account of a customer in accordance with a
general instruction (i.e. a “mandate”) issued by the customer — e.g. in the case of
a payment for the amortisation of a loan.

Over the years, bank mergers and the expansion of bank networks have increased
the possibilities and scope for in-house settlement (including the settlement of
cross-border payments), owing to the increased international reach of such banks.

2.2 CORRESPONDENT BANKING ARRANGEMENTS

In bilateral correspondent banking arrangements, the two financial institutions
handle the sorting and processing of payments themselves, without involving an
intermediary.

Typically, though, the term “correspondent banking arrangements” refers to
arrangements where the two financial institutions employ a third party — a separate
financial institution known as a “correspondent” or “service-providing” bank.
One or both institutions forward payment instructions to the service-providing
bank for sorting and processing. The service-providing bank holds in its books
an account for each bank for which it provides correspondent banking services.
The service-providing bank regards this as a “vostro” or “loro” account; the
customer bank considers it a “nostro” account. Banks generally provide services
to a number of financial institutions, and these relationships are governed by
contracts negotiated bilaterally. Correspondent banking relationships are also a
well-established means of making cross-border payments (see Section 5.1).
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Chart 4 shows the settlement of a payment from Bank A to Bank B via a
correspondent bank. Since Banks A and B do not hold accounts with each
other, they use a third party, Bank C (the service-providing bank), which holds
accounts for both Bank A and Bank B. In principle, there could be further banks
involved on the sending and receiving sides (as intermediaries in a correspondent
banking chain).

The rules governing Bank A’s account with Bank C are based on a bilateral
agreement. Normally, Bank A will need to have funds available in its account
with Bank C for the latter to execute payments for the former. In some cases,
the service-providing bank may also extend intraday and/or longer-term
credit to its customer bank — again subject to a bilateral agreement. As a rule,
correspondent payments are handled on a gross basis.

Historically, correspondent banking arrangements were the most common
form of settlement for non-cash interbank payments, both at national level and
cross-border. With the establishment of payment systems for the settlement
of domestic payments and, more recently, the setting-up of payment-versus-
payment (PvP) systems for the simultaneous settlement of foreign exchange
(FX) transactions (see Section 5.2), the importance of correspondent banking

Payments settled via correspondent banking

Payment
B-5 system B-7
[ payers | B-6
ciount - 2 8 | Receiver’s
et [ »| account
L Bank BankB L | BankC
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’ L ¢ AS AT
xcizl::lrt Account Account }‘Vclcl;ll’l(:lrt
Bank B Bank A Bank C account

1 Debiting of payer’s account with Bank A

2 Crediting of Bank B’s mirror account with Bank A, which is kept for accounting purposes
3 Payment message from Bank A to Bank B via financial network

4 Debiting of Bank A’s account with Bank B (loro account)

A Use correspondent banking only B Involvement of payment system

5 Crediting of Bank C’s account with Bank B 5 Payment message from Bank B to payment system
6 Payment message from Bank B to Bank C 6 Settlement via payment system
via financial network 7 Payment message from payment system to Bank C

7 Debiting of Bank B’s mirror account with Bank C, 8 Crediting of receiver’s account with Bank C
which is kept for accounting purposes
8 Crediting of receiver’s account with Bank C

Source: ECB (adapted from Payment Systems in Denmark, Danmarks Nationalbank,
Copenhagen, 2005).
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has diminished in certain areas. However, it remains very important as a way for
institutions to access payment systems as indirect participants (i.e. with a direct
participant — the correspondent — acting on their behalf) or in the settlement
of transactions which cannot be executed using payment systems (such as
transactions related to the financing of international trade).

2.3 PAYMENT SYSTEMS (INTERBANK FUNDS TRANSFER SYSTEMS)

The use of payment systems is the most common way of settling payment
transactions involving accounts held in different financial institutions.

A payment system is a formal arrangement based on legislation or private
contractual arrangements — with multiple membership, common rules and
standardised procedures — for the transmission, clearing, netting and/or settlement
of monetary obligations arising between its members. An interbank funds
transfer system is a payment system in which all (or almost all) participants are
credit institutions (and thereby subject to banking supervision). Consequently,
this is an arrangement through which funds transfers are made between banks for
their own account and on behalf of their customers. (For more details regarding
participation, see Box 3 below.)

Access to payment systems

The conditions governing participation in and membership of a payment system are
known as “access criteria” and serve to define the potential members of a system.
Access criteria may include minimum requirements for a potential participant, such
as quantitative criteria (concerning, for example, a participant’s capital base, credit
rating or payment volumes), qualitative requirements (relating, for instance, to the
entity’s legal status), and technical, operational and geographical criteria. The basic
objective of such access criteria is to ensure that individual members do not introduce
an unacceptable financial, operational or legal risk into the system. There are two basic
means of accessing a payment system: direct participation as a full member; or indirect
participation via a direct participant.

Direct participants can perform all activities allowed in the system without using an
intermediary — including, in particular, the direct inputting of orders and the performance
of settlement operations. Direct participants have to fulfil all of the system’s access
criteria. Typically, the identity of a direct participant is known to all parties. A remote
participant is a special type of direct participant — one which has no physical presence
in the country in which the system is located.

An indirect participant uses a direct participant as an intermediary in order to perform
some of the activities allowed in the system (particularly settlement), doing so through
the establishment of a bilateral agreement with the relevant direct participant. Indirect
participants do not normally hold an account with the settlement institution, instead
having to act via their direct participant. Their rights and responsibilities vary from
system to system, and so they may or may not have to fulfil certain access criteria,
and they may or may not be directly addressable in the system (i.e. without the need to
specify the relevant direct participant on a payment order for the indirect participant).
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If'a system has both direct participants and a considerable number of indirect participants,
its participation structure is described as “tiered”. Usually, eligible financial institutions
are allowed to choose their preferred method of access. They will aim to minimise
both the costs and the risks associated with participation, as well as taking account of
other factors such as existing correspondent banking relationships (see also Chart 4).
Indirect participation has traditionally been well suited to smaller domestic banks,
as well as financial institutions accessing payment systems located outside their country
of incorporation.

As multilateral arrangements, payment systems make the processing of payment
instructions more efficient by coordinating the exchange of payment instructions
and providing communication networks and processing services.

A payment’s route through a payment system starts with the submission of
the payment order by the initiating bank. The submission of payment orders
to payment systems and the processing of orders within those systems are
typically automated. Where there is more than one payment system available
for the interbank processing of payments, the initiating bank will need to choose
which system to use for the payment concerned. Once submitted, the payment
order will be subject to a range of validation procedures before being accepted
for processing by the system. These validation procedures typically include
verification that key data elements are present in the payment message and
security measures to ensure both the identification of the originator and the
integrity and non-repudiation of the payment order. If a payment message fails
the validation procedures, it is not accepted by the system and is returned to the
sending participant. After acceptance, depending on the rules and procedures
of the payment system concerned, the further processing of that order may
include matching, sorting, collection, aggregation, the exchange of relevant
payment information between the financial institutions of the payer and payee,
and the calculation of participants’ mutual positions, possibly on a bilateral
or multilateral net basis, with a view to facilitating the settlement of those
participants’ obligations in the books of a settlement institution.

One way of organising the clearing process is in the form of a clearing house
(when automated, also referred to as an “automated clearing house” or “ACH”).
A clearing house is an organisation that operates central clearing facilities,
potentially also offering bilateral or multilateral netting arrangements. An
alternative to the ACH model is the use of multilateral arrangements revolving
around a “clearing association” — a coordinating body that organises and facilitates
clearing for institutions, but does not operate central processing facilities.

Section 4 provides more information on issues related to the organisation and

functioning of payment systems. However, before we look at the different types
of payment system, it is important to consider a few issues related to settlement.
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Netting

In economic terms, netting is the agreed offsetting of mutual obligations in order to
establish single net settlement positions. Instead of handling a large number of payment
instructions and settling them on a gross basis, two parties — or a group of parties —
can achieve the same financial result by using netting arrangements and settling one
single net position per party. Netting arrangements are used both for payments and for
obligations (e.g. securities, derivatives and foreign exchange contracts). Multilateral
netting is typically provided by a central entity, usually a clearing house or a central
counterparty.

Incentives to enter into netting arrangements stem from the desire to reduce exposure to
counterparty risk (including any capital charges associated with credit exposures) and
the desire to reduce settlement-related costs, such as the cost of settlement instructions,
the cost of holding balances and the cost of obtaining credit in order to effect settlement.
However, efficiency considerations need to be balanced against risk considerations,
including the fact that multilateral netting may shift and concentrate risks. First and
foremost, netting arrangements need to be legally valid and enforceable (see Section 3
of Chapter 6). The various forms of netting are outlined below.

Position netting (also referred to as “payment netting” and “advisory netting”) is an
offsetting arrangement where two or more parties agree to pay or receive a single net
amount instead of settling individual transactions on a gross basis. Unless it is based on
a formal agreement with a sound legal basis, the parties remain legally obliged to settle
the gross amounts of their transactions. In the case of contracts for financial instruments,
the parties may enter into a formal agreement on binding payment netting, whereby the
parties agree to pay or receive funds on a net basis, but remain legally obliged to settle
the gross amounts of the underlying contracts (e.g. gross delivery of securities in the case
of a securities contract).

Netting by novation (also referred to as “obligation netting”) is an arrangement whereby
obligations derived from individual transfer orders are netted and replaced by new
obligations. Each time a transaction is submitted, novation takes place. The parties
to the new obligations may be the same as the parties to the old ones. However, with
some clearing house arrangements (such as central counterparty arrangements), there
may also be some substitution of parties (referred to as “novation and substitution”;
see Section 3.2 of Chapter 2).

A special form of netting, close-out netting, relates to the treatment of future
obligations and follows certain contractually agreed events (such as the opening of
insolvency procedures). In close-out netting, all existing obligations are accelerated
(i.e. the present values of all amounts due in the future are calculated) and become
due immediately.

A more detailed examination of issues related to netting arrangements can be
found in the “Report on netting schemes” published by the Bank for International
Settlements (BIS) in February 1989. In relation to the allocation of credit and liquidity
risk in the various netting arrangements (assuming the legal enforceability of netting
agreements), the report notes the following.
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(i) Bilateral position netting reduces liquidity risks to counterparties (and potentially
other parties, such as correspondent banks) relative to an absence of netting.
However, it leaves counterparty credit risks unchanged, or may lead to increases in
such risks if net exposures are treated as if they were true exposures.

(i1) Bilateral netting by novation reduces liquidity and credit risks to counterparties
(and potentially the wider financial system, all other things being equal) relative to
bilateral position netting or a complete absence of netting.

(iii) Multilateral position netting may, under certain circumstances, reduce liquidity
risks relative to bilateral netting or an absence of netting. If significant defaults
occur, liquidity risks may increase. Credit risks are the same as in the absence of
netting — or potentially larger. Credit risks are greater than in the case of bilateral
netting by novation.

(iv) Multilateral netting by novation and substitution has the potential to reduce liquidity
risks more than any other institutional form, but this depends critically on the
financial condition of any central counterparty involved in the netting. If the liquidity
of the central counterparty is insufficient, the liquidity risks of this institutional form
may be greater than in the case of bilateral netting by novation. The credit risks of
this institutional form are generally less than in the other forms considered, again
depending on the identity and condition of any central counterparty.

3 SETTLEMENT

In the field of payments, settlement is an act which discharges obligations
between two or more parties. The settlement asset (see Section 3.1) is transferred
between the parties concerned, with or without the use of a settlement agent
(see Section 3.2). Settlement methods vary, with a choice between gross
and net settlement, and between real-time and designated-time settlement
(see Section 3.3).

For a payment instruction in a payment system, settlement occurs when funds
are transferred from the payer’s bank to the payee’s bank. Settlement discharges
the obligation of the payer’s bank vis-a-vis the payee’s bank in respect of the
transfer.

As regards settlement finality, a payment is considered final when it becomes
irrevocable and unconditional. The rules of each individual payment system define
the precise moment at which finality occurs. Finality may occur the moment
payment instructions are entered into the system and technically validated, the
moment the payment instruction is processed and the resulting balance is settled,
or at any point between those two extremes. In real-time gross settlement (RTGS)
systems, the time lag between the submission of a payment and the point of finality
is kept short. This reduces uncertainty as regards the possibility of the sending
bank failing between the initiation and completion (i.e. settlement) of a payment.
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In net settlement systems, and in RTGS systems with offsetting algorithms, it is
essential for the legal system covering the system and its participants to recognise
netting or offsetting as a valid form of settlement for payments.

3.1 SETTLEMENT ASSETS

Settlement assets are the assets, or claims on assets, that are accepted by a
beneficiary in order to discharge a payment obligation. In the context of payment
systems, a distinction is made between two types of settlement asset. First, central
banks issue liabilities which function as money — i.e. central bank money. Central
bank money is issued in the form of both banknotes and deposit liabilities. Second,
commercial banks provide private money — i.e. commercial bank money — in the
form of deposit liabilities that can be used for transaction purposes.

If a person buys a good for €100 and pays the seller €100 in cash, the transaction
is settled immediately. The obligation to pay €100 is discharged immediately using
central bank money. If the buyer chooses to pay by means of a transfer of funds, the
obligation towards the seller is discharged when funds of €100 (in commercial bank
money) are credited to the seller’s account. However, when the funds transfer is
made, more than one bank could be involved in the handling of the payment, creating
an interbank obligation that needs to be settled. This interbank obligation will need to
be settled separately, either in commercial bank money or in central bank money.

In payment systems, the settlement of payments using central bank money
means that payments are settled via central bank accounts, where the recipient
bank has a claim on the central bank and the paying bank either holds deposits
with the central bank or has the option of obtaining credit from the central bank
(generally against collateral). The majority of payment systems, particularly
those processing large-value payments, settle in central bank money.

Using central bank money substantially reduces the credit and liquidity risks
in payment and settlement systems. There is no credit risk on central banks,
and central banks are able to create liquidity (i.e. increase the volume of central
bank money) by lending money to participants for the settlement of payments.
International standards for systemically important payment systems (SIPSs) and
securities settlement systems (SSSs) recommend that systemically important
payment and securities settlement systems settle via central bank accounts
(i.e. using central bank money, or equally secure funds which carry little or no
credit or liquidity risk).

Central bank and commercial bank money

Generally, economic agents are free to agree on the means of payment to be used to
settle a transaction. However, the acceptance of any form of money will depend on
the recipient’s confidence that a third party will accept that money. Hence, the value
of money lies in trust. Consequently, it is vitally important that trust and confidence in
the currency be maintained, thereby facilitating the circulation of that currency. Central
banks are tasked with achieving this vitally important objective.
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Confidence in central bank money depends on the ability of the central bank to maintain
the value of the stock of the currency as a whole — i.e. to maintain price stability. In turn,
confidence in commercial bank money depends on the ability of commercial banks to
convert their sight liabilities into the money of another commercial bank and/or central
bank money where this is demanded by their clients. In a modern, well-functioning
economy with a sound financial system, the general public does not draw a distinction
between central bank money and commercial bank money, as commercial bank money
can easily be converted into central bank money such as banknotes and coins at par.
In other words, exchange rates exist between different currencies, while there is a
one-to-one “conversion rate” between the two components of a given currency.
An essential feature of a national payment system is the fact that it involves the
circulation of two types of money which are of uniform value.

Preserving the uniform value of the currency is a key task entrusted to the central bank.
It is important that a currency have a uniform value, as otherwise a currency cannot
perform its “unit of account” function in an effective manner. If banks’ liabilities had
different values, different prices would have to be set for every good or service for each
of the bank monies used — i.e. depending on whether a consumer paid with the liabilities
of one bank or another. If the uniform value of the currency was not guaranteed,
there would, in effect, be multiple currencies within what is meant to be a single
currency area, thereby creating a major obstacle to trade in what is meant to be a single
market. Although economic activity can, in principle, take place without the coexistence
of central bank and commercial bank money, they are alternatives in many respects.

Having multiple issuers of money preserves the advantages of competition in the
provision of innovative and efficient payment services — and, indeed, in the provision
of financial services in general. The regulated and licensed nature of these issuers
(i.e. banks) aims to signal their solvency and liquidity, thereby preserving confidence in
the currency. And the use of central bank money in payment systems puts the value of
commercial banks’ liabilities to the test every day by checking their convertibility into
the defined unit of value.

The two extreme alternative arrangements of mono-banking (where the central bank acts
as the sole issuer of money) and free banking (where commercial banks provide all the
money required by the economy) have not proven to be sufficiently stable or efficient.
Thus, central bank and commercial bank money typically coexist in a modern economy,
and this coexistence should be preserved. A healthy amount of competition between
banks, combined with the use of central bank money, is essential if the financial system
as a whole is to be maximally efficient and effective.

Central bank money has five qualities that recommend it to economic agents. These are
set out below.

* Safety: Central bank money is generally completely safe, as there is no credit risk on
the central bank.
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» Service continuity: The use of a default-free settlement institution can limit the risk
of service being interrupted.

 Liquidity: The ability to create liquidity in domestic currency may be important for the
smooth operation of the system.

» Neutrality: Central banks are generally neutral and do not discriminate between
market participants.

» Efficiency: The use of a single settlement institution to settle different types
of transaction may, for example, enable participants to economise on liquidity use.

Each bank can choose whether it wishes to be an indirect participant, holding its funds
and making payments through another commercial bank, or a direct participant, holding
its funds and making payments through the central bank. There is a convention whereby
central banks avoid competing with commercial banks in most of the payment services
provided to the non-bank public, for example by seeking to apply fair pricing policies.

In the context of the continued globalisation of financial markets, financial institutions
active in securities, foreign exchange, derivatives and other financial markets are
increasingly making and receiving payments in multiple currencies. Thus, having the
central bank act as the settlement institution may not always be practical, as the provision
of central bank money is typically restricted to the central bank’s area of jurisdiction.
Although central banks can address some of the implications of globalisation through
mutual cooperation, the use of central bank money in payment systems needs to be
balanced against the decision of a given commercial bank to use the payment services of
another commercial bank rather than those of the central bank. As a result, some banks
are direct participants in payment systems and settle in central bank money, while others
prefer to use the services of those direct participants in order to effect their payments.
The practice of correspondent banking is highly developed and broadly accepted for
cross-border payments. Thus, while central bank money plays an important role in the
economy, which may also imply the provision of large quantities of central bank money,
the use of central bank money needs to be balanced against the objectives of:

* promoting competition in the banking industry in order to encourage innovation;
+ limiting the risk borne by the central bank;
+ avoiding moral hazard as far as possible.

Although central banks encourage or require the use of central bank money in
systemically important payment systems, in practice banks are typically the primary
holders of settlement accounts. Commercial banks are central banks’ core customers,
but there are a few exceptions where central banks have other account holders. In addition
to non-commercial entities (such as government, foreign central banks and international
financial institutions), central banks also offer accounts to licensed and supervised
commercial financial institutions outside the banking sector, such as securities firms and
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clearing houses. These institutions are also directly involved in payment and securities
settlement systems. At a global level, policies differ as to which institutions are allowed
to hold settlement accounts with the central bank. Such variations typically reflect
differences in the range of settlement services offered by the central bank, different
trade-offs between safety and efficiency, and different judgements on permitting broader
or narrower access to central bank accounts.

Source: The role of central bank money in payment systems, CPSS, BIS, Basel, August 2003.

3.2 SETTLEMENT INSTITUTIONS

The settlement institution (or “settlement agent”) is the institution across the
books of which transfers between participants take place in order to achieve
settlement as part of a settlement arrangement. The settlement institution will
be either a central bank (providing settlement in central bank money) or a
commercial bank (providing settlement in commercial bank money).

Only for cash payments (i.e. payments using banknotes and coins) is there no
need for the involvement of a settlement agent. Thus, for all non-cash payments
either a commercial bank or the central bank will act as a settlement institution.

Interbank settlement in correspondent banking can take place either directly
between the two banks involved, with one bank holding an account with the
other, or via a third-party settlement agent (a service-providing bank) holding
accounts for the two banks concerned.

Multilateral interbank settlement in payment systems relies on a settlement agent.
This could be the payment system’s operator or another designated institution. For
large-value payment systems, the settlement agent is the central bank, irrespective
of the ownership structure of the system. In the case of retail payment systems,
risk considerations and payment systems oversight requirements determine the
choice of settlement agent (which, again, is normally the central bank).

3.3 SETTLEMENT METHODS
Settlement can be gross or net, and conducted in real time or at designated times.

— Gross vs net settlement: In gross settlement, each payment instruction is passed
on and settled individually across the accounts of the paying and receiving banks,
resulting in a debit and credit entry for each and every payment instruction settled.
In net settlement, payment instructions are netted in accordance with the rules
and procedures of the system, and the number of resulting bilateral or multilateral
net claims is smaller than the number of original payment instructions.

— Real-time vs designated-time settlement: Real-time settlement occurs on a
continuous basis during the operational day. Designated-time settlement occurs
at pre-specified points in time, ranging from a single settlement cycle at the end
of the day to frequent settlement cycles during the day (see also Box 6).
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4 SELECTED KEY ISSUES IN PAYMENT SYSTEMS
4.1 TYPES OF PAYMENT SYSTEM

A payment system is usually classified as a “large-value” or “retail” payment system
depending on the main type of transaction processed in the system. Large-value
payment systems (LVPSs), also called “wholesale payment systems”, are systems
which are designed primarily to process urgent or large-value payments. These
payments are exchanged between financial institutions in relation to financial market
activities and are generally for large amounts and require urgent or timely settlement.
Thus, a system handling such payments needs to meet high safety and efficiency
standards. Some LVPSs also process a large number of low-value or retail payments,
but the systems are designed primarily on the basis of the safety requirements for the
processing and settlement of wholesale payments. Most LVPSs settle in central bank
money. Retail payment systems are designed to handle a large volume of relatively
low-value payments, such as credit transfers, direct debits and card payments. Retail
payment systems may settle in either central bank or commercial bank money.

Depending on their settlement methods, payment systems are divided into four
design types, as shown in Table 1, with the most common forms being real-time
gross settlement and designated-time net settlement (DNS).

— Real-time gross settlement systems effect the final settlement of individual
payments on a continuous basis during the processing day and are the
predominant form of LVPS.

— Designated-time net settlement systems settle the net positions of participants at
one or more discrete pre-specified settlement times during the processing day. This
is the main form of retail payment system, often with several settlement cycles
during the day. Net settlement LVPSs usually settle once at the end of the day.

— Designated-time gross settlement systems exist in some countries. In these
systems, the final settlement of transfers occurs at the end of the processing day
with no netting of credit and debit positions — i.e. on a transaction-by-transaction
basis or on the basis of the aggregate credit and debit positions of each bank.

— Hybrid systems combine the features of gross and net settlement — e.g. frequent
offsetting of transactions and frequent final settlement during the day.

Main types of system

Settlement method Gross Net

Designated-time (deferred) Designated-time gross Designated-time net
settlement settlement

Real-time (continuous) Real-time gross settlement ~ Hybrid systems
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It is worth stressing that the distinction drawn between the different systems,
such as RTGS and DNS systems, concerns the form of settlement, not the form
of transmission or processing. Like RTGS systems, many net settlement systems
transmit and process payment messages (including delivering them to receiving

Main payment systems in the euro area and the GI10

(data for 2008)

Country/area  System Type Number of Value of Average
transactions transactions value per

(millions) (EUR transaction

billions)? (EUR

thousands)?

A. Large-value
payment systems

Euro area TARGET2 RTGS? 89.0 607,841 6,827
Euro area EURO1 MN 64.2 73,040 1,138
Canada LVTS MN 5.7 29,260 5,133
Japan BOJ-NET RTGS 8.5 194,173 22,844
Japan FXYCS RTGS 7.5 34,049 4,540
United Kingdom CHAPS RTGS 34.6 89,900 2,598
United States Fedwire RTGS 131.4 513,309 3,906
United States CHIPS MN/BN/G 92.0 345,906 3,760
Global CLS RTGS 134.4% 690,073 5,134
B. Retail
payment systems
Euro area STEP29 BA 383.4 1,905 5.0
Euro area CORE MN 12,491.3 5,234 0.4
Euro area Equens MN/BA 4,039.8 2,003 0.5
Euro area RPS MN 2,465.4 2,345 1.0
United Kingdom VOCA N 2,578.7 4,916 1.9
(formerly
BACS)
United States FedACH BA 11,172.0 13,374 1.2
Canada ACSS MN 5,731.0 3,371 0.6
Japan Zengin MN 1,368.2 17,660 12.9
System

Sources: ECB, BIS, Bank of Japan and Federal Reserve System.

Types: BA = batch settlement; BN = bilateral netting; G = gross settlement;
MN = multilateral netting; N = netting; RTGS = real-time gross settlement; HY= hybrid system.
1) Red Book US dollar figures have been converted to euro using the 2008 average exchange
rate of 1.4708.

2) Since May 2008 the second-generation TARGET?2 (T2) system, operated on a single shared
platform, has fully replaced the first-generation decentralised TARGET system. TARGET2
has some features that resemble those of a hybrid system.

3) Each side of the transaction is counted separately. Spot and forward transactions have two
sides, while swaps have four.

4) Includes the STEP2 XCT, ICT and SCT services.
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participants) in real time on a transaction-by-transaction basis. However, they
settle, by definition, on a net basis at discrete intervals.

More information on the different types of system can be found in Box 6 below.

Different types of payment system

In a net settlement system, the settlement of system participants’ obligations occurs on
a net basis in accordance with the rules and procedures of the system. Netting is the
agreed offsetting of mutual obligations by two or more parties and the calculation of net
settlement positions. This can be performed on a bilateral or multilateral basis. Netting
can take several forms, which have varying degrees of legal enforceability in the event
that one of the parties defaults.

At fixed times during the settlement day (or, in some systems, whenever a transfer order
enters the system), each participant’s net position is calculated. This is calculated as the
sum of the values of all of the transfers the participant has received, minus the sum of
the values of all of the transfers the participant has sent. Thus, at settlement time each
participant has a net settlement position, which can be a net credit position or a net debit
position. The net settlement positions are settled by being booked to the participants’
accounts with the settlement institution.

The netting service is typically provided by a clearing house or a clearing association,
but may also be organised in other ways. Moreover, the submission of net obligations
for settlement may be organised in various ways. Positions may be reported to all
participants with a view to them sending settlement instructions to the settlement
institution. Alternatively, the provider of netting services may be authorised by
participants to send settlement instructions to the settlement institution on their behalf,
or the settlement institution may be authorised to make the necessary entries in

Payments settled in a multilateral net settlement system

Bank A

30 70 B) 50
40 00 40
50 =+10
50 10
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Bank B Bank C
30 20
+70 (A) -80 (A)
-100 (C) +100 (B)
=-30 =+20

100

\

Source: ECB.
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participants’ accounts on the basis of the information on settlement obligations that it
receives from the provider of netting services. Finally, there are various models for the
actual conduct of settlement. If the clearing house maintains a settlement account with
the settlement institution, all debit positions are typically first paid to this account (the
“pay-in” stage) and all credit positions are then paid from the account (the “pay-out”
stage). If the clearing house does not have an account with the settlement institution
(a less common model), information on all net obligations may be communicated to the
settlement institution, which will try to settle all obligations in a “logical block” whereby
either all debit and credit entries are successfully booked, or nothing is booked (the latter
being the case if one of the participants with a net debit position does not have sufficient
funds (or overdraft facilities) available on its account).

For LVPSs with net settlement, the settlement institution is, as a rule, the central bank.
For retail net settlement systems, the settlement institution is often the central bank,
but in exceptional cases it may also be a commercial bank. Chart A illustrates the netting
effect achieved in a multilateral arrangement with three participants processing their
mutual payments on behalf of customers via a net settlement system.

The netting of participants’ obligations in net settlement systems considerably reduces
their liquidity requirements by comparison with RTGS systems by reducing the number
and overall value of settlement payments between financial institutions. However,
the positions built up during the day are exposed to credit risk.

In RTGS systems, each payment is settled individually as soon as the transfer order
is submitted and accepted for settlement, provided that the payer has sufficient funds
(or overdraft facilities) available on its account. RTGS systems typically process
credit transfers, which are initiated by the payer. These are settled by (simultaneously)
debiting the payer’s account and crediting the beneficiary’s account, after which a
payment is considered to be final. Chart B illustrates the settlement of a payment from
one participant to another in an RTGS system, with the central bank acting as the
settlement institution.

Payments settled via an RTGS system

Payer’s 1 2 3 4 5 o
acgount > =» Central bank = =p| Receiver’s
TGS account
Bank A system Bank B

—

Debiting of payer’s account with Bank A

Submission of payment instruction to the RTGS system
Settlement of payment — i.e. debiting of Bank A’s account
and crediting of Bank B’s account with the central bank

4 Transmission of information on the payment to Bank B

5 Crediting of receiver’s account with Bank B

W N

Source: ECB (adapted from Payment Systems in Denmark, Danmarks Nationalbank,
Copenhagen, 2005).
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RTGS systems have the advantage that payments become final immediately at the time
of settlement (i.e. in the course of the day), so there is no intraday exposure to credit risk.
The adoption of such safer systems has been strongly supported — and often initiated —
by central banks. The number of RTGS systems increased dramatically in the 1990s,
and today most modern economies have an RTGS system. In most RTGS systems, the
settlement bank is the central bank, which typically also owns and operates the system.

The continuous individual settlement of payments in RTGS systems means that
participants have large intraday liquidity needs, which are several times those observed
in DNS systems. In order to make the settlement of payments more flexible, central
banks normally offer participants intraday credit, which is typically fully collateralised.
Some more sophisticated RTGS systems may also allow participants to establish limits
as a way of controlling the outflow of settlement funds. Such limits may be set on a
bilateral or multilateral basis. (By contrast, in some countries banks have set up internal
payment schedulers so as to be able to better control their liquidity outflows — i.e. they
do not submit their large payments to the central system before (i) they have enough
liquidity available, (ii) they have received a payment from a particular participant,
or (iii) other set criteria have been met.)

In the event that the payer’s funds are insufficient for immediate settlement, or other
conditions governing settlement are not met, the transaction order is queued (or, less
commonly, rejected and returned to the sending participant). The queue facility may also
include features that support participants’ liquidity management, such as the option to
(i) assign different priorities to different payments, (ii) view the contents of the queue,
(iii) change the order of queued payments, or (iv) cancel queued payments. Normally
(i.e. if no particular priorities have been assigned), the earlier a payment is submitted to
the system, the higher up it will be in the queue.

The settlement process with a central queue

Payment instruction
submitted to LVPS

Submission

d
< Event or
time-driven

Are all
conditions
met?

No
Payment queued

Conditionality
and queuing Yes

Settlement

Settlement

Source: New developments in large-value payment systems, CPSS, BIS, Basel, May 2005.
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The ways in which payments are released from the queue (i.e. tested for settlement)
differ from system to system depending on the queue release algorithms used. These can
be classified as follows:

— Simple algorithms consider the queue of a single participant and release payments
on a first-in, first-out (FIFO) basis. The payment at the head of the queue is released
and settled when covering funds become available, and only then is the payment
behind it in the queue considered for settlement. A strict FIFO approach may cause
large transactions at the head of the queue to block the settlement of subsequent
transactions.

— Intermediate algorithms also consider the queue of a single participant, but may
deviate from the FIFO principle — e.g. by allowing a sending participant to reorder
or revoke queued payments, to set different priority levels for payments, or to use a
bypass mechanism.

— Complex algorithms consider the queues of several participants and search those
queues for a set of payments between those participants that largely offset one
another. Those payments are then settled by means of offsetting — i.e. either the
individual payments are all effected simultaneously on a gross basis at the same
legal and logical second, or net balances are settled. These algorithms can work on a
multilateral or bilateral basis and can be run at discrete intervals (either at designated
times or following a decision by the system operator) or be event-driven (being run,
for instance, every time a participant’s account is credited with an incoming payment
or every time a payment is added to the queue).

Intermediate and complex queue release algorithms increase the system’s capacity
to settle payments, thereby reducing queues, speeding up the settlement process and
reducing intraday liquidity needs. Recent technological progress has made it possible
for bilateral and multilateral offsetting algorithms to be used as a standard settlement
feature in RTGS systems and run continuously, thereby creating hybrid systems
which close the gap between gross and net settlement and between real-time and
designated-time settlement.

RTGS systems are typically used by financial institutions for the settlement of
large-value and/or time-critical payments — e.g. money market transactions, foreign
exchange transactions and the cash leg of securities transactions. These systems are also
used for the settlement of settlement obligations stemming from ancillary systems such
as retail net settlement systems. As a result, transaction values in RTGS systems are
usually very high. Indeed, an annual turnover of more than 50 times a country’s gross
domestic product is not unusual.
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Participants in central bank-operated RTGS systems may, depending on the policies of
the central bank concerned, have access to various central bank facilities. First, they need
to be eligible to open a settlement account. Second, they may have access to intraday
credit (typically granted against eligible collateral). They may also be eligible for access
to overnight credit and deposit accounts, as well as regular (or emergency) refinancing
operations conducted by the central bank.

A number of more recent payment systems combine the liquidity-saving elements of
net settlement systems with the intraday finality advantages of RTGS systems. These
cannot be classified either as pure RTGS systems or as pure net settlement systems and
are therefore often called “hybrid systems”.

The emergence of such hybrid systems can be attributed to factors such as the
development of more sophisticated settlement optimisation tools. By contrast with pure
net settlement systems, which typically execute a small number of daily settlement
cycles, most hybrid systems seek, as far as possible, to effect continuous settlement.
This is based on optimisation routines (e.g. offsetting) or a large number of daily
settlement cycles. If the number of settlement cycles is infinitely large, this resembles an
RTGS system. Participants often also have access to a number of sophisticated liquidity
management tools in addition to queue management facilities, most notably the option
to reserve liquidity for time-critical payments.

A hybrid system may have two settlement modes — a “traditional RTGS mode”
for high-priority payments; and an “offsetting mode” for lower-priority payments —
with separate pools of liquidity reserved for the two modes. In the offsetting mode, the
system will search queues for groups of payments that largely offset one another and can
therefore be settled together simultaneously, on a gross basis, using a limited amount of
liquidity. In terms of the liquidity needed for settlement, this resembles the economic
effect of netting, but in legal terms it is still gross settlement.

As a rule, there is normally more than one payment system in a country. While
in terms of the processing of transactions, such payment networks and systems
may work as stand-alone arrangements, it may, for various reasons, be necessary
or desirable to have some form of interaction between systems.

— Ancillary systems may be linked with settlement systems (i.e. the systems
used for the final settlement of ancillary systems’ (gross or net) settlement
balances) at one or more designated times. An ancillary system is a system
in which payments (or securities) are processed, while the ensuing monetary
obligations are settled in another system (the settlement system), typically
an RTGS system. This kind of link can be seen, for instance, where the net
settlement balances of large-value DNS systems are settled in RTGS systems,
or the settlement balances of retail payment systems are settled in LVPSs. Such
links are typically within a single country or currency area.
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— Settlement systems of the same type and currency may be linked across national
borders within a currency area (e.g. using an interlinking system, which
allows for the processing of transactions across systems within a network),
or a settlement service may be provided by a common system operated on
a common IT platform. The most prominent example of that second type of
area-wide system operating in a single currency is TARGET?2, which is
operated on a single shared platform, providing real-time settlement in central
bank money in euro (see Chapter 11).

— Settlement systems operating in different currencies may be linked with a
view to enabling settlement across currencies (e.g. using a central settlement
institution or settlement agent that operates a multi-currency system and
multiple currency accounts; see Section 5.2).

— There may also be links allowing interoperability between national
and/or international networks and schemes — e.g. for ATM or POS networks,
card schemes and clearing houses. Interoperability arrangements allow the
processing of transactions across networks or systems, but need to be supported
by separate settlement arrangements.

The structures and procedures for such interaction between different systems
vary greatly and are not elaborated on here.

4.2 CARD PAYMENT SYSTEMS

While card payments are an important part of a national payment system, some
elements of their handling are specific to this payment instrument. This explains
the inclusion of a separate section considering issues related to card payments.

A card scheme is a technical and commercial arrangement set up to serve one
or more card brands which provides the organisational, legal and operational
framework necessary for the functioning of the services marketed by the
brand. Card transactions have to be carried out in a consistent manner in order
for cards to be considered a reliable payment instrument. Consequently, all
parties involved need to conform to a common set of rules. These rules are laid
down by the card scheme. Among other things, a card scheme (i) determines
the standards to be applied for POS terminals and ATMs, (ii) decides where
liability lies in the event of fraud, and (iii) deals with issues related to the
technical infrastructure. Card schemes are usually owned by credit institutions
or banking associations.

The card issuer is the financial institution that makes payment cards available
to cardholders. In addition, a card issuer manages a cardholder’s card account
and may extend credit to the cardholder. It also authorises transactions at POS
terminals or ATMs and guarantees that the acquirer will receive payment for
transactions that are in conformity with the rules of the relevant scheme.

The acquirer is the entity that manages the account for the merchant. Acting on

behalf of the merchant, it forwards the information resulting from a transaction
for further processing and ensures that money is received for the goods or services
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Business models for card payments

Four-party scheme Three-party scheme

Card scheme
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Card scheme (issuer and acquirer)
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Cardholder — Merchant Cardholder — Merchant
Source: ECB.

purchased. For POS transactions, the acquirer is the entity (usually a credit
institution) to which the acceptor (usually a merchant) transmits the information
necessary in order to process the card payment. For ATM transactions, it is
the entity (usually a credit institution) which makes banknotes available to the
cardholder (whether directly or via the use of third-party providers).

There are two main business models for card payments: three and four-party
schemes, as illustrated in Chart 5. In three-party schemes, the scheme itself
is responsible for the issuing of cards and the acquisition of transactions.
A four-party scheme, by contrast, relies on separate actors, normally banks,
for issuing and acquiring.

There are four steps in a card transaction: (i) initiation; (ii) authentication;
(iii) authorisation; and (iv) clearing and settlement.

Card transactions can be initiated either at a terminal (such as an ATM or a POS
terminal) or remotely in the form of card-not-present transactions — e.g. where
purchases are carried out by e-mail, over the telephone or on the internet.

Once the transaction has been initiated, the card and cardholder need to be
authenticated. Authentication of the card usually involves reading the magnetic
strip or chip, or checking the CVC/CVV2 (a three-digit code printed without
relief on the back of the card, data which is not included in the magnetic strip) for
card-not-present transactions. The cardholder’s identity is usually authenticated
using a PIN code or a signature.

Once the card and the cardholder have been successfully authenticated,

authorisation is usually requested. However, this stage may be skipped in
some cases (e.g. for transactions below a certain value), at the risk of the card
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Fraud prevention

ATMs and POS terminals are the main initiation points for card transactions, and are
therefore critical for the prevention of fraud. This, in turn, requires the implementation
of (typically costly) measures to combat fraud. An example of this is the ongoing
migration to cards with microchips. The chip — along with its alternative, the magnetic
strip — contains information that is used for the authentication of cards. The advantage
of the chip is that it is significantly more difficult to counterfeit than a magnetic strip.
The chip is an important technological solution for combating fraud and is gradually
replacing magnetic strips on cards across Europe. EMV (an abbreviation of “Europay,
MasterCard and Visa”) is increasingly the most common standard for these microchips.
However, magnetic strips will continue to coexist with EMV chips for some time as a
secondary solution where chip-reading technology is not available. There are also some
regions of the world where the EMV standard has not yet been adopted.

acceptor. The terminal forwards the request for authorisation to the acquirer,
to the acquirer’s processor or to the card scheme. If the acquirer and the issuer
are one and the same, such transactions are referred to as “on-us” transactions
and the acquiring bank carries out the authorisation itself. For transactions other
than “on-us” transactions (i.e. where the issuer and the acquirer are not the
same), authorisation may be obtained offline or online. In offline authorisations,
the request is handled directly by the card acceptor’s terminal. In most cases,
however, the authorisation is online and the request passes from the terminal to
the acquirer. The acquirer may directly authorise or refuse the transaction, but
will in most cases pass the transaction to a switching centre. The switching centre
transfers the authorisation request and transaction information to the appropriate
issuer or the authorisation platform (which may be the card scheme or a
third-party service provider). The authorisation process usually includes checking
the card details against a list of cards that have been reported as having been lost,
stolen, used fraudulently or counterfeited. Checks on balances and card limits
(i.e. daily and monthly limits) are usually also carried out.

Following authorisation, a transaction will be forwarded for clearing and
settlement. The routing to clearing and settlement agents is not standard and
varies from scheme to scheme. The authorised transaction information may be
forwarded by the POS terminal or the ATM to the switching centre and then on
to the issuer, or sent directly to the clearing agent or the acquirer. Where it is sent
to the acquirer, the acquirer extracts the “on-us” transactions and sends the rest of
the authorised transactions — usually at the end of the day, in batch mode — either
to the issuer or directly to the clearing system. The transfer of money from the
cardholder to the issuer and from the acquirer to the merchant is carried out in
accordance with the contractual agreements between those parties. The transfer
of money from the issuer to the acquirer takes place in accordance with the rules
of the card scheme.
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Two-sided markets and interchange fees

Card payment schemes sell their services to two groups of users. The first group consists
of cardholders, who use their cards to buy goods and services. The second group are
merchants, which offer their customers the possibility of paying by card. These two
groups of users can be said to constitute two different parts — or “sides” — of the market
for card schemes. Markets enabling interaction between two groups of end users are
commonly referred to as “two-sided markets”. (For more information on two-sided
markets, see Section 6 of Chapter 5.)

Card schemes set prices for cardholders and merchants with a view to maximising
transactions and aggregate profits for card scheme members. When setting these prices,
the scheme therefore takes into account the demand by merchants and the demand by
cardholders. It also needs to consider what effect a price change on one side of the
market will have on the other side of the market. For instance, an increase in cardholder
prices will reduce demand on the part of cardholders and cause a decline in merchant
demand.

The price structure will depend on how sensitive each side of the market is to changes in
prices. The side with lower price elasticity of demand will accept higher prices than the
side with higher price elasticity. For card payments, the elasticity of demand is lower for
merchants than for cardholders. This implies that merchants’ demand for a given card
scheme is affected less by changes in prices and card providers could afford to raise the
prices they charge merchants in order to maximise profit. The prices for merchants could
therefore be higher than the prices for cardholders.

Three-party schemes deal directly with both sides of the market and are therefore free
to set prices for merchants and cardholders directly. In four-party schemes, however,

The interchange fee structure
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Source: ECB.
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the two sides of the market are served by different entities, and there is a need for a
mechanism allowing prices to be set on both sides of the market that will maximise profit
for card scheme members. /nterchange fees can perform that function. Through the use
of such fees, card schemes can ensure that revenue obtained from merchants is shared
between issuers and acquirers. Every time a card payment is made, an interchange fee is
paid by the acquirer to the issuer (see the fee structure in the chart). The interchange fee
normally covers processing costs, as well as costs incurred by the issuer in relation to the
payment guarantee (including the cost of fraud) and any period of free funding provided
to the cardholder. It can take the form of a percentage of the underlying transaction
value, a fixed price per payment or a combination of the two. In order to recover its
costs — and potentially make a profit — the acquirer, in turn, charges the merchant a fee
(a “merchant service commission”). Interchange fees are usually the main component
of the merchant service commission. Merchants also need to recover the costs paid to
acquirers. To this end, they can increase the general level of prices, or (if they are able
to do so) place a surcharge on card payments if card payments are more expensive to
process than other payment instruments.

The same logic applies to the use of cards for withdrawing money at ATMs. In that case,
the interchange fee usually goes in the opposite direction — i.e. from the issuer to the
owner of the ATM, which will also be the acquirer.

4.3 OFFSHORE SYSTEMS

Payment, clearing and settlement systems processing (payment, securities or
derivatives) transactions denominated in a currency other than that of the country
(or currency area) in which they are established (i.e. legally incorporated)
are generally called “offshore systems”.

In modern globalised markets, offshore systems have been established for
specific purposes, such as:

— serving local needs by providing local entities with the opportunity to settle
transactions denominated in a foreign currency within the local time zone,
thereby allowing cost savings to be achieved in these local entities’ foreign
currency-based activities;

— additional risk reduction, particularly the reduction of settlement risk, through
the use of payment-versus-payment mechanisms (see Section 5.2) and/or
delivery-versus-payment (DvP) mechanisms (see Chapter 2) where transactions
involve more than one currency and/or the clearing and settlement of securities
in a foreign currency;

— the maximisation of efficiency, as the combination of the large fixed costs of
setting up market infrastructures and the considerable economies of scale in
their operation provides global financial market participants with incentives to
establish infrastructures serving markets operating in more than one currency.

Many of the existing offshore payment systems have been set up with a view to
organising a local clearing and settlement arrangement for cheques denominated

59



in foreign currency on account of the frequent use of such cheques in the country
concerned. However, some offshore systems around the world settle large-value
and commercial payments on a real-time gross basis with immediate finality.

As the central bank of the country where the offshore system is located cannot
create central bank money (i.e. grant credit) in a foreign currency (as central
bank money can only be provided by the issuing central bank), offshore systems
typically use a commercial bank as the settlement institution. This can entail
risks, as discussed in Section 2.3 of Chapter 4. Some of the existing offshore
systems have been classified as systemically important systems.

While the settlement institution for offshore systems is usually a commercial
bank, with the result that settlement takes place in commercial bank
money, liquidity (i.e. for the funding and defunding of settlement positions)
has to be delivered in the country/area of issue of the relevant currency.
Time zone differences, combined with the fact that offshore systems that are
(or have the potential to be) of systemic importance require substantial liquidity
for settlement (intraday liquidity in the case of RTGS or hybrid systems,
and end-of-day liquidity in the case of net settlement systems), might in turn
have serious implications for the central bank of issue in terms of monetary
and financial stability. Daily fluctuations in the liquidity needed in the offshore
system affect demand for money in the country of issue, and volatility and
structural shifts in demand may have a negative impact on the issuing central
bank’s ability to forecast demand and control interest rates. Offshore systems
also raise a number of issues related to policy, oversight and competition.

The central bank of issue has a responsibility to address risks to the monetary and
financial stability of its currency. For the issuing central bank, offshore systems
may pose great challenges (e.g. regarding the adequacy of crisis communication
and the provision of liquidity), as relevant information might not be available in
a timely manner. Moreover, offshore systems may face greater risk management
challenges in crisis situations — in particular as regards liquidity risk — where they
have no access to central bank facilities (such as payment services and credit)
at the central bank of issue. Ultimately, offshore systems could undermine the
issuing central bank’s control over monetary and financial stability. Settlement
in commercial bank money might also conflict with the issuing central bank’s
general policy of promoting settlement in central bank money, particularly as
regards systemically important systems.

Central banks have a strong interest in the safety and efficiency of systems
settling transactions denominated in the currency they issue. Offshore systems,
particularly those of systemic importance, should therefore be subject to central
bank oversight. The oversight of offshore systems should be based on the
internationally agreed principles for cooperative oversight, as set out in the report
by the Committee on Payment and Settlement Systems (CPSS) in May 2005
on “Central bank oversight of payment and settlement systems”. Accordingly,
the central bank of issue (or “home central bank™) should be directly involved
in the oversight of the design and operations of offshore systems. This strong
involvement in oversight should also help to ensure a level playing field for
offshore and domestic systems.
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Offshore systems should not provide an opportunity for regulatory arbitrage.
The central bank of issue would be concerned if the “offshore central bank” set
oversight requirements that were less onerous than those set by the home central
bank for domestic systems.

5 CROSS-BORDER AND CROSS-CURRENCY PAYMENTS
5.1 ISSUES IN CROSS-BORDER PAYMENTS

Cross-border payments can involve just one currency, or they can require currency
conversions (in which case, they are “cross-currency payments”). Cross-border
payments add complexity to the clearing and settlement process seen at domestic
level, in that they typically involve more than one geographical area or jurisdiction
and more than one currency. In addition, most banks do not participate directly
in payment systems outside their country of legal incorporation and therefore
need another financial institution to act as an intermediary in order to access the
system and settle payments in the local currency. In addition, while for domestic
payments there are formalised payment systems and other multilateral payment
arrangements, this is rarely the case for cross-border payments:

— there are few formalised systems, with cross-border payment arrangements
traditionally based on correspondent banking relationships;

— the bank originating the payment has to arrange for settlement in the local
currency of the bank receiving the payment;

— in the destination country, the payment may have to pass through a payment
system in the local currency before it reaches the ultimate beneficiary;

— funding is effected in a foreign currency.

With rapid increases in international trade and finance, the need for cross-border
payments is also rising fast. There has recently been an increase, for example,
in the role played by big international players. Where a payer’s bank has
branches or subsidiaries in many countries, this may give it access to the payment
system of the bank of a beneficiary in another country. Thus, there is increasing
foreign participation in national payment systems and in national financial
markets more generally. There are also linkages between the payment systems
of various countries. These linkages can take a variety of forms and can be used,
for example, for regularly occurring bulk payments such as pension payments.

Payment systems are therefore increasingly interdependent. One of the main
issues considered in international cooperation and discussions between central
banks in the field of payment and securities settlement systems is the perceived
need to bring all such systems — or at least those systems which have the potential
to create a systemic threat in the event of their disturbance or failure — up to a
common level of safety and robustness.
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5.2 FOREIGN EXCHANGE TRANSACTIONS AND PAYMENT-VERSUS-PAYMENT
ARRANGEMENTS

There are two key challenges in the settlement of foreign exchange transactions.
First, for each foreign exchange trade, there will be two payment delivery legs,
one in each currency. Traditionally, the two legs were processed independently in
separate systems serving the respective currencies (e.g. using traditional settlement
methods such as correspondent banking). Second, owing to time zone differences
and differences in the operating times of the two payment systems involved,
the settlement of the two legs is unlikely to be synchronised. To address this
foreign exchange settlement risk, PvP mechanisms have been introduced, so as to
link the two settlement legs and make them conditional on each other.

There are two main types of PvP arrangement. The first involves the counterparties
settling their trades on the books of a specialist foreign exchange settlement
institution (a trusted third party), which ensures that the currency purchased is
paid out only if the currency sold is received — i.e. the trade is settled on the
accounts of the two members concerned by simultaneously debiting the accounts
by the amount of the currency being sold and crediting them by the amount of
the currency being bought. This virtually removes the principal risk. The most
prominent example of a PvP mechanism is the Continuous Linked Settlement
(CLS) system. CLS Bank is a special-purpose bank legally incorporated in
New York, in the United States. (For more information on CLS, see Chapter 8.)

The second involves the establishment of direct links between payment systems
using the currencies being traded. This kind of PvP arrangement exists in
Hong Kong for foreign exchange trades involving euro, Hong Kong dollars and
US dollars. Hong Kong has local RTGS systems in each of these currencies
(see Chapter 8). Once payments are matched and funds are available for
settlement, a “matcher” will trigger the simultaneous settlement of the relevant
payments in the two RTGS systems involved. Any unmatched payments at
the end of the day are cancelled. In 2006 the central banks of Hong Kong and
Malaysia set up a cross-border PvP link between Hong Kong’s US dollar RTGS
system and Malaysia’s ringgit RTGS system in order to settle these currency

Stylised representation of a PvP mechanism

Bank A’s Bank B’s
correspondent correspondent
for euro for euro

Tokyo Zurich
v _» ~ e ~

Bank A Bank B
$ $
Bank A’s Bank B’s
correspondent correspondent
for US dollars for US dollars

Source: ECB.
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pairs on a PvP basis. Moreover, in 2009 a system was set up in China for the
PvP settlement of the renminbi against the euro, the US dollar, the Japanese yen,
the pound sterling and the Hong Kong dollar.

A third — but rarely used — form of PvP involves settlement obligations arising
from trades being settled on the books of a single correspondent bank, where both
counterparties have accounts with that bank in the relevant currencies and that
bank explicitly offers a PvP service.
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CHAPTER 2
KEY CONCEPTS — SECURITIES®

| GENERAL ASPECTS
I.1 THE SECURITIES MARKET

Financial markets are important for the efficient allocation of resources in the
economy and economic growth. Modern financial markets are characterised by the
presence of a variety of financial instruments, including securities (such as debt
instruments and equities) and derivatives (such as futures, options and swaps).

One important component of the financial market is the securities market (another
being the derivatives market, which is explained in Chapter 3). The purpose of
a securities market is to bring together two groups of participants: those who
have capital to invest (i.e. investors) and those who want to borrow that capital
(e.g. firms and public bodies). Thus, as an alternative to borrowing money from
an intermediary (e.g. a bank), firms and public bodies can raise funds directly
from investors by issuing securities.

Securities markets are marketplaces where securities are bought and sold.
Securities markets are divided into two categories: primary markets and
secondary markets. A primary market is a market in which newly issued securities
are offered for sale. They may be offered to the public in a procedure called an
“initial public offering” (IPO). Alternatively, they may be offered to select
investors in a private placement. The primary market is thus a place where firms
and public bodies (i.e. issuers) raise the funds they need for investment purposes.
By contrast, the secondary market is where securities are bought and sold once
they have been issued in the primary market. Investors are households, firms
and other economic actors that invest surplus funds or savings in order to earn a
return on their holdings. Investors normally trade in securities markets through an
intermediary. Institutional investors are a particular type of investor and mainly
comprise banks, mutual funds, pension funds and insurance companies.

For the securities market to work, it needs to be underpinned by arrangements
and infrastructures for the handling of securities. As in the case of payment
systems, this involves intermediaries, rules, procedures and processes, as well
as organisations that provide trading, clearing and settlement services. It relies
on institutions that provide securities accounts and related services. There are
market arrangements, such as standards, conventions and contracts for the
provision and use of various services, as well as arrangements for consultation
and cooperation within the industry and with other stakeholders. Again, these
operations and systems need to be underpinned by a sound legal basis — which

* This chapter was prepared by Tom Kokkola, Simonetta Rosati and Andreas Schonenberger, with
contributions by Bengt Lejdstrom and Karine Themejian. Valuable comments and suggestions
were provided by Marc Bayle, Benjamin Hanssens, Patrick Hess and Daniela Russo.
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includes laws, standards, rules and procedures laid down by legislators, courts,
regulators, intermediaries, system operators and central bank overseers.

The infrastructures and arrangements for the handling of securities are, to some
extent, more complex than those for the handling of payments. Since securities
are, as a rule, delivered in exchange for payment, there are two delivery legs to
consider — the cash leg and the securities leg. The handling of securities also
involves a wider range of functions and participants.

1.2 FUNCTIONS AND INSTITUTIONS IN THE SECURITIES INDUSTRY

This section aims to provide an overview of the various entities that are active in
securities markets and the functions they perform. In this respect, it looks at the issues
relevant in the various stages of the life cycle of a security, as illustrated in Chart 7.

The first stage in the life cycle of a security is issuance — the creation of new
securities. The entity issuing the securities is called the issuer. Securities used
to be issued as physical certificates, but are nowadays largely issued only
in book-entry form — i.e. they exist only as electronic accounting records.
A notary function will provide for the registration of securities with a
registrar and subsequently ensure that there is no undue creation of securities.
This function is often assigned to a central securities depository (CSD),
a “storehouse” providing for the safekeeping of securities. A corresponding
service for international securities (i.e. Eurobonds) is provided by international
central securities depositories (ICSDs).

CSDs have different types of holding structure. A CSD may hold accounts for all
final owners of securities (“direct holding”). Alternatively, in a tiered structure,
intermediaries (custodians) hold accounts (“omnibus accounts”) with the CSD, while
themselves holding accounts on their books for final owners (“indirect holding”).
Mixed structures, combining features of the two types of holding structure, are also
common. As part of this safekeeping, CSDs — and in particular custodians — also
provide asset servicing, ranging from the handling of corporate events (coupon or
dividend payments, splits, etc.) to more sophisticated and diverse services, such as
accounting, risk analysis, collateral management and securities lending,.

In trading, buyers and sellers agree to exchange securities for funds in accordance
with agreed terms. Trading may take place at an exchange or multilateral trading
facility (“public markets”), or in the over-the-counter (OTC) market or at other
trading venues (“private markets”). Investors are those who buy, hold and sell

Stylised life cycle of a security

Clearing Custody
Issuance Trading (possibly netting Safekeeping Redemption "
or CCP clearing), Asset servicing

Source: ECB.
1) For debt instruments (e.g. bonds).
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securities. Since access to trading venues is regulated and/or restricted, most
investors will not directly participate in trading themselves, but instead use
intermediaries, such as broker-dealers. When the intermediary executes trade
orders on behalf of a customer, it is said to be acting as a broker; when it executes
trades for its own account, it is said to be acting as a dealer.

Once a securities trade has been agreed, the parties to the trade confirm the
terms agreed, and instructions are generated for the execution of the trade
(i.e. the delivery of securities and the transfer of funds) and sent for clearing and
settlement. Clearing includes the process of transmitting, reconciling and, in some
cases, confirming securities transfer orders prior to settlement, possibly including
the netting of orders and the establishment of final positions for settlement.
In some markets, there may be a central counterparty (CCP), a central provider
of clearing services which interposes itself between the two parties and provides
multilateral netting and centralised risk management.

The actual delivery of the securities and the corresponding payment is referred
to as “settlement”. Settlement services are offered by CSDs, which operate
securities settlement systems. Sometimes an intermediary (e.g. a custodian) can
effect settlement internally in its own books. As a rule, securities are delivered
against payment in a DvP procedure, unless it has been agreed that securities will
be delivered free of payment (FOP). DvP requires interaction between the SSS
and a payment system. The cash leg may be settled at the central bank or in the
books of a commercial bank.

It is important to note that issuance, safekeeping (i.e. custody) and asset servicing
are primary market activities relevant for any security created. Trading, clearing
and settlement services occur only when there is secondary market activity. These

Functions and institutions in the securities industry

Function Institutions

Notary function Issuer CSD for each security issue (sometimes
shared with registrars); ICSDs for the Eurobond
market

Trading Exchanges; over-the-counter markets; electronic
communication networks (ECNs); broker-dealers;
investors

Clearing CSDs; agent/custodian banks; CCPs

CCP function CCPs

Settlement CSDs; agent/custodian banks

Banking function Banks

(Some CSDs, as well as the two ICSDs, also hold
a banking licence and can provide banking services.)
Custody (safekeeping) function CSDs; custodian banks; brokers (if permissible
under the applicable legislation)
Other services (e.g. processing  Custodians (mainly local agents)
of corporate actions)

Source: Chan, D. et al., “The securities custody industry”, Occasional Paper Series, No 68,
ECB, Frankfurt am Main, August 2007.
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services are also referred to as “trading” and “post-trading services”. The latter
may involve anything from the matching of trades to clearing and settlement.
These issues are explained in more detail in subsequent sections.

1.3 ISSUANCE AND CENTRAL SECURITIES DEPOSITORIES

In modern economies, the volume of securities being issued and traded is so large
that, in order to ensure the efficient and safe issuance, safekeeping and transfer
of securities, these are issued directly in the books of a public registrar, a special
entity serving a whole securities market. The registrar maintains issuer accounts
and carries out the notary function, ensuring for each issue that the amount of
securities issued equals the amount of securities outstanding at all times, thereby
ensuring that there is no undue creation of securities. In most jurisdictions,
the notary function is entrusted directly to the CSD — the entity responsible
for the safekeeping and transfer of securities for the whole market. In a few
jurisdictions, however, the notary function is entrusted to a separate registrar.
Where this is the case, the CSD interacts with the registrar to notify it of changes
in ownership and reconcile the balances of its safekeeping accounts with those of
the registrar’s issuance accounts.

Thus, a CSD will normally hold two types of securities account: issuer accounts,
and safekeeping accounts recording ownership of outstanding securities. Issuer
accounts are relevant only for the issuance of securities and the fulfilment of the
notary function. Transfers of ownership as a result of secondary market trades
do not affect issuer accounts.? Instead, the CSD simply registers any change of
ownership by means of a book-entry transfer from one safekeeping account to
another. As CSDs were set up to centralise the holdings of national securities
markets, they were, at the outset, typically domestic in scope. A security is
normally issued in a single CSD.

Between the decision to raise funds through securities markets and the actual
issuance of securities, a number of administrative steps need to take place:
the issuer usually appoints a bank (which participates in the local CSD) as an
“issuing and paying agent” (IPA). The IPA is usually charged with requesting the
securities’ unique International Securities Identification Number (ISIN) from the
securities market coding agency. In the interests of efficiency, this coding agency
function is usually assigned directly to the local CSD, but in some jurisdictions it
can be performed by a separate entity. The IPA also collects funds from securities
underwriters and transfers the funds to the issuer. The IPA may also deal with the
exchange on behalf of the issuer if the securities are going to be listed.

2 Legally, a security always represents an obligation on the part of the issuer. Even if an issuer
buys back securities, these securities continue to exist. Only if they are legally cancelled do
they actually cease to exist.
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Developments in issuance

Originally, issuance involved a physical certificate, which was delivered to the investor.
For security reasons, investors needed to keep certificates in a safe place, and often
held them at their bank. This solution became impracticable as securities markets grew,
since events such as splits that took place during the life cycle of a security involved the
annotation of the certificate, and some rights contained in parts of the certificate required
separate processing (e.g. in the case of coupons).

Over time, it became apparent that the general processing of securities could be
significantly improved in terms of safety and cost-efficiency by concentrating certificate
holdings in a single depository. As a result, central securities depositories were created
in the various national markets (sometimes with different CSDs holding different asset
classes). Thus, with the introduction of electronic processing technology, the industry
moved over to the recording of holdings in book-entry form, with certificates being
immobilised at the CSD.

Nowadays, following technological and legal advances, securities are dematerialised —
i.e. they are issued only in electronic, book-entry form in the issuer’s account in the
books of the CSD. Nevertheless, there are still some markets where the legal framework
provides for the issuance and immobilisation of a physical certificate prior to book-entry
settlement of transfers.

When securities were issued as physical certificates, it was often the case that the name of
the holder needed to be added to both the certificate and the books of the issuer. That meant
that, in terms of legal ownership rights, one certificate was not freely interchangeable
with another. However, where immobilisation or dematerialisation are employed, each
security held electronically in a safekeeping account represents a “fraction of equal value”
of a particular securities issue. Such fractions are freely interchangeable and the security
is said to be “fungible”. Fungibility is important in the context of repurchase agreement
(“repo”) and securities lending activities, as, for any given securities issue, any fraction
returned to the owner will be just as valuable as any other fraction.

In addition to national CSDs, there are also international central securities
depositories. The 1970s saw the growth of an international securities market for
debt instruments which were issued outside the issuer’s country of residence
and were not subject to the market regulations, bond market conventions or
settlement practices of either the issuer’s country of residence or the country
of issue (with the result that such certificates were sometimes described as
“homeless”). These international securities became known as “Eurobonds” (with
the prefix “Euro” not relating to the currency, but instead being derived from the
fact that such instruments were first issued by US issuers for non-US investors,
which were mainly located in Europe). Eurobonds are issued in the form of
physical certificates, which are then immobilised.

The growth of this market made it necessary to set up specialist institutions to
centralise settlement processing, similar to what CSDs had done for national
securities markets. Consequently, two ICSDs — now called “Euroclear Bank”
(based in Belgium) and “Clearstream Banking Luxembourg” — were set up.
While the ICSDs’ main focus has been the facilitation of international activities,
they also provide some national CSD services. Besides Eurobonds, ICSDs also
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Comparison of services provided by CSDs and ICSDs

Central securities depositories International central securities depositories

Depository for domestic securities Depository for Eurobonds and other securities
transferred to them

Clearing, settlement and custody Clearing, settlement and custody services
for international players

Traditionally, no value-added services Multi-currency and value-added services

provide services for securities (i.e. “normal” debt instruments and equities) that
have been transferred to them — via link arrangements (see Section 5) — after
originally being issued in a national CSD.

Some special features characterise the issuance procedures for Eurobonds. One
important feature is the fact that, by contrast with national CSDs, ICSDs have
not traditionally had a direct relationship with the securities issued. This has
been due to the fact that, although Eurobonds are issued as physical certificates,
the two ICSDs have not themselves had vaults in which to store securities
issued in physical form. Instead, Eurobonds have been deposited in depositories,
typically private banks, which have held the (physical) securities in safekeeping.
The further book-entry recording of the securities has then been allocated to the
two ICSDs in shares that depend on where the underwriters, the initial investors
or their intermediaries hold their accounts — i.e. depending on whether they are
members of one ICSD or the other. For this reason, and as an exception to the
issuance principle of “one CSD for one security”, it has been possible for the
same Eurobond to be “held” and settled in two systems. Changes implemented
since mid-2006 in the issuance procedures for Eurobonds mean that CSDs — and
the ICSDs themselves — have become directly involved in issuance (see also
Box 10 below).

Eurobond issuance

Eurobonds are issued as physical certificates, and in two forms: global note form, where
the entire securities issue is represented by a single physical certificate (the form chosen
for 90% of Eurobonds); and individual note form, where each issue is split into units and
each unit is represented by one piece of paper. Global notes can be further subdivided
into two categories: bearer form securities, where the physical paper certificate serves
as the legally relevant record of the indebtedness of the issuer; and registered securities,
where a private registrar (i.e. a bank) appointed by the issuer keeps the legally relevant
record of the indebtedness of the issuer.

Eurobond issues are held in depositories, of which there are two types. Eurobonds in
global note form have traditionally been held in safekeeping in common depositories,
with Eurobonds in individual note form held in specialised depositories. While there is
one single common depository for each Eurobond issue in global note form, there are
typically two specialised depositories for each Eurobond issue in individual note form,
one for each of the two ICSDs. The use of depositories means that the custody risk
related to Eurobonds has some special features.
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As of mid-2006 the issuance procedures for Eurobonds in global bearer form have
changed, with the establishment of the “New Global Note” scheme. Under this new
framework, a direct contractual relationship is established between the issuer and the
ICSDs. The issuer is allowed to deposit the physical note in a CSD or ICSD (rather than
a private bank), and the ICSDs’ records are considered to be the legally relevant records
of both the indebtedness of the issuer and the amounts held on customer accounts with
each ICSD. For Eurobonds in global registered form, a new scheme along broadly the
same lines as the New Global Note arrangement has been set up by the ICSDs and has
been available since mid-2010.

Given the declining issuance levels and the already relatively small outstanding amounts
for Eurobonds in individual note form, there is not enough justification for revising
their custody arrangements. These assets have therefore been withdrawn from the list
of assets eligible for Eurosystem credit operations. A grandfathering period ending on
30 September 2010 has been established, whereby securities of this type that are issued on
or before that date will remain eligible for use as collateral until they reach maturity.

1.4 HOLDING STRUCTURES AND THE CUSTODY INDUSTRY

Securities holding structures can, in general, be divided into direct and indirect
holding systems. The terms “direct” and “indirect” refer to the question of
whether the investors’ ownership of securities is recorded at the CSD level
(“direct”) or the next tier down (“indirect”) in a custody chain. In an indirect
holding system, ownership records for end investors will be held not only by the
CSD, but also by other entities — custodians.

A direct holding system is a custody arrangement which allows end investors to
be individually recognised as the ultimate owners of securities at the level of the
CSD. The registration and maintenance of changes in the ownership of securities
is carried out centrally in the books of the CSD. Direct holding systems exist
in several European countries (e.g. Denmark, Finland, Greece, Slovenia and
Sweden), as well as outside Europe (e.g. in the Middle East, South-East Asia and
China). Direct holding systems are either (i) mandatory as a result of national
law, (ii) voluntary, or (iii) combine features of the two (“hybrid systems”).
In mandatory systems, all end investors are recognised in the CSD. In hybrid
systems, it is typically only domestic end investors’ holdings of securities that
have to be recognised at the level of the CSD.

A common feature of the various direct holding systems is the fact that an
end investor has to assign an account operator for its account(s) in the CSD.
The account operator can be any CSD participant that has the right to operate direct
holding accounts, including the CSD itself. The account operator is responsible for
the maintenance of the account and the carrying-out of any updates as regards the
holdings on the account, although these are technically executed in the CSD.

In a direct holding system, corporate events (coupon or dividend payments,

share swaps, splits, etc.) need to be booked on accounts maintained in the CSD.
The CSD will have to be capable of booking instructions for corporate events
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(such as share splits) without delay, which in a direct holding system could be a
fairly onerous task. In direct holding systems, the processing of corporate events
typically also includes the calculation of any taxes on income.

Most direct holding systems were introduced as a result of the majority of the
equities in the relevant markets being issued as registered shares. The CSD
systems were therefore established on the assumption that the registered owner
should also be the person registered on a given securities account. There would
then be no need for any custody intermediation and the CSD would be seen
as the issuer’s agent. In some new markets, the direct holding model has been
introduced in the context of large initial public offerings, especially where
government-owned businesses have been offered to the public. In that case, the
direct holding model is seen as a way of executing such IPOs in a cost-efficient
way, having them managed by just one entity (or very few entities).

In an indirect holding system, some (or all) end investors’ holdings of securities
are not recognised at the level of the CSD. Instead, “blocks of securities”
are held in intermediaries’ accounts with the CSD (called omnibus accounts,
as they group together the holdings of several investors in one single account
with the CSD), while those intermediaries (i.e. custodians) manage the end
investors’ accounts internally in their own systems. This results in fewer accounts
being held at the CSD level. The ICSDs apply the indirect holding model.

Investors may not want to hold — or may not be allowed to access — accounts with
the CSD. They therefore make use of the intermediation services of custodian
banks (or, depending on the local jurisdiction, other types of non-bank financial
intermediary that are allowed to provide custody services). These investors hold
their securities accounts with a custodian, which is also charged with executing
settlement orders on their behalf. The custodian chosen may hold an omnibus
account directly with the CSD, or it may hold one with another intermediary,
thereby itself acting as a sub-custodian. In this way, a custody chain is
established (see Chart 8). Each tier holds the ownership records for the tier below.
For example, the CSD’s records reflect securities ownership by custodians,
while the custodians’ own records reflect ownership by their direct customers.
The custodian bank’s ability to keep records of its customers’ holdings is critical
in order to protect its customers’ ownership rights. In order to preserve the
integrity of the securities holdings, it is essential for each tier in the custody chain
(i.e. each custodian bank) to reconcile its account balances with those of the
custodian in the next tier, up to the balances of the accounts held in the CSD.
(In the event of discrepancies, the balances of the CSD accounts prevail, as the
CSD can be considered the ultimate custodian.)

CSDs provide custody services only to those market participants that are allowed
to participate in their systems. Consequently, the custody industry is an important
part of the securities market infrastructure and is characterised by the presence
of different participants meeting the demands of different investors in different
ways, providing services that range from very basic safekeeping to targeted,
value-added services.
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Examples of multi-tiered intermediation in securities

custody
Central securities depository
Member 1 Member 2 Member 3 Membgr 4 l\?embelr 5
Brok Savines bank Investment Custodian Custodian
roker avIngs ban bank bank bank
Client Client Client Client Cllent
Retail investor Retail investor Hedge fund Foreign broker -
custodian
Client Client
Institutional Investment
investor fund
Client
Retail investor

Source: Chan, D. et al., “The securities custody industry”, Occasional Paper Series, No 68,
ECB, Frankfurt am Main, August 2007.

Some custodian banks have specialised in providing access to a variety of
markets and offer a “one-stop shop” for international investors. These custodians
ensure a presence in numerous national markets by establishing local subsidiaries
or branches, or by means of a network of agreements with local sub-custodians,
which access the local infrastructures on their behalf (a less frequent solution
being remote participation in foreign infrastructures). For this reason, such
entities are called “global custodians”.

Custodians receive instructions from their customers and take care of settlement.
In theory, they can either forward the instructions to the CSD or, if both parties
(and their brokers) are customers of the same custodian bank, “internalise”
settlement (i.e. execute the transaction by means of book entries in their own
accounts). Where settlement is internalised, the balance of the custodian bank’s
account with the CSD will not change. Although statistics on the extent of
internalised settlement are not publicly available, custodian banks indicate that
it is usually incidental and marginal, even for the largest custodians, because
the conditions that must be met in order for internalised settlement to occur are
very specific. For example, the client chooses its own trading counterparty, but
a custodian cannot settle the transaction in its books unless the counterparty
also happens to be a client. At the same time, the securities positions of the two
customers that are transacting must be in the same (omnibus) account held with
the CSD — with internalised trades resulting in internalised settlement only if the
broker of both counterparties is also the custodian.
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Some advantages and disadvantages of direct and indirect
holding systems

In an indirect holding system, the broker/custodian will split exchange trades into various
client transactions in its internal accounting system, and the legal transfer of securities
will take place at that stage. This is not possible in a direct holding system, as a broker’s
internal system may not have legal validity for settlement purposes. Consequently, direct
holding requires that the securities settlement system operate at the highest level of
ownership — i.e. at the level of the CSD. Exchange trades will therefore need to be split
into numerous settlement entries at the booking stage.

An obvious advantage of direct holding systems is that the notary and registry functions —
as well as most corporate event and settlement functionalities — can all be performed by
the same entity, the CSD. The settlement procedures result in the final and irrevocable
transfer of ownership at the end investor level. The accounts held with the CSD
represent the legal register for a given security, which makes it easy for the CSD to
perform functions related, for example, to corporate events and distribute holder lists for
issuers (e.g. where coupon or dividend payments have to be made). One disadvantage
is the increased amount of information that needs to be submitted to the CSD for each
transaction, since there is a need for information on the end investor in addition to
purely trade-related information. Furthermore, a direct holding system requires far more
accounts with the CSD than indirect holding systems, in which, for cost-efficiency
reasons, a broker often carries out a bulk sale or purchase for a number of underlying
end investors rather than effecting separate transactions for each individual client.

2 TRADING
2.1 TRADING VENUES AND PARTIES

Once a security has been issued in the primary market, it can be sold in the
secondary market.

Securities are often listed on a stock exchange — an organised and recognised
market on which securities can be bought and sold. Issuers may seek to have
their securities listed in order to attract investors, ensuring that the market is
liquid and regulated and investors are thereby able to buy and sell securities.
Securities are also bought and sold over the counter. OTC markets are used for
unlisted securities.

Prices are determined by auction bidding at an exchange, and by negotiation between
buying and selling parties (through telephone communication, computerised
networks of quotation terminals, etc.) in the case of OTC markets.

The securities trading landscape is changing, with the emergence of new
markets and infrastructure. In addition to traditional exchanges, new recognised
marketplaces (such as multilateral trading facilities) and other new trading venues
(such as electronic communication networks) have been introduced. ECNs are
order-driven, screen-based electronic markets for securities trading which bypass
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traditional market-makers. In addition, some investment firms are offering their
customers sub-trading platforms for securities traded on several exchanges.
A securities firm may become a member of several exchanges and allow its
customers access to these exchanges via the firm’s in-house trading platform.
Thus, trading between two members of the same firm is not channelled to the
original exchange, instead taking place on the books of that firm.

Investors may be able to trade directly in these markets, but they tend to
resort to the intermediation of brokers and dealers. Brokers act as agents for
investors, communicating bid and ask levels to potential principals and arranging
transactions. They do not become principals, but take a commission for their
services. Dealers are persons or firms acting as principals, buying (or selling)
from their own accounts for position and risk. Dealers make a profit by correctly
guessing future price movements and selling at a higher price. In the securities
industry, investment firms often act as both brokers and dealers, depending on
the transaction, and the term “broker-dealer” is commonly used.

2.2 TRADE CONFIRMATION AND MATCHING

Once a securities trade has been agreed, the execution of the trade begins with its
confirmation, a process whereby the two parties confirm to each other the terms
of the deal (e.g. the type and amount of securities, the price and the value date of
the transaction). Instructions for the execution of the trade are then created and
transmitted to the clearing and settlement systems. Instructions may also undergo
matching in order to reduce the likelihood of errors — e.g. owing to initial input
mistakes or a misunderstanding between the parties. (Trade matching can be
carried out (i) at the level of the trading platform, (ii) by specialist providers of
matching facilities prior to submission for clearing and settlement, or (iii) by the
relevant clearing and settlement system itself.)

3 CLEARING
3.1 GENERAL CONCEPT

Securities clearing is the process of transmitting, reconciling and, in some cases,
confirming security transfer instructions prior to settlement, potentially including
the netting of instructions and the establishment of final positions for settlement.
(For more information on netting, see Box 4 in Chapter 1 and Section 3 of
Chapter 6.) As an alternative to netting, trades can be settled directly one by one
on a gross basis.

The clearing agent may capture, match and confirm trades, as well as calculating
obligations relating to securities transfer instructions prior to settlement. “Position
netting” (or “settlement netting”) refers to situations where the clearing entity
calculates net settlement positions without taking any risk itself. These functions
are normally performed by CSDs in their role as operators of securities clearing
and settlement systems. Alternatively, the clearing function may be performed by
the exchange where the trading takes place.
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3.2 CENTRAL COUNTERPARTY CLEARING

In some markets, the clearing agent acts as a central counterparty. A central
counterparty interposes itself between the two parties in a securities trade,
becoming the buyer to every seller and the seller to every buyer. Two new
contracts are created — between the buyer and the central counterparty, and
between the central counterparty and the seller — to replace the original single
contract between the two parties to the trade. CCPs were originally set up to serve
derivatives markets, particularly for the clearing of futures and options contracts.
However, in some markets the list of financial products covered by CCPs has
been extended to include cash securities.

The legal process of replacing the original counterparties and becoming the
single counterparty for all participants is generally called “novation”. Another
legal concept enabling a CCP to become the sole counterparty is called “open
offer”. In an open offer system, if predetermined conditions are met, the CCP
is automatically and immediately interposed between the buyer and the seller
at the moment they agree on the terms of the transaction, and there is never a
contractual relationship between the buyer and the seller.

Many of the benefits of CCP clearing can be attributed to multilateral netting.
Multilateral netting allows a substantial reduction in the number of settlements,
thereby considerably reducing operational costs, including settlement fees.
In addition, “netting by novation”, a service offered by CCPs, allows a reduction
in individual contractual obligations, thus affecting market participants’ books
and balance sheets. To the extent that national legislation limits the trading
volume of a given participant to a certain percentage of its balance sheet, netting
by novation could create more trading opportunities for that participant. Netting
by novation may help to reduce the margin requirements that collateralise current
and potential future credit exposures. CCP clearing may also help to reduce the
capital required in order to support participants’ trading activity. In addition,
CCP clearing helps to maintain anonymity where the trade execution process is
itself anonymous, which can prove valuable where market participants fear that
their trading activities will have an impact on the market.

In addition to multilateral netting, a CCP offers benefits mainly by providing
risk management services. When trading in securities, market participants are

Effects of bilateral netting and novation by a CCP

Original trades Bilateral netting Multilateral netting
by novation
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exposed to the risk that their trading counterparties will not settle their obligations
when these become due (“liquidity risk”) or will not settle their obligations
at all (“counterparty credit risk”). In order to protect themselves against such
risks, market participants can take preventive measures — e.g. by placing limits
on exposure and employing collateralisation. CCP clearing houses manage
risks for their members, replacing exposures to multiple counterparties with a
single exposure to a single central counterparty. CCPs allow their members to
achieve multilateral netting of credit risk exposures on contracts cleared. They
also typically employ robust margining procedures and other risk management
controls, with the result that they are more creditworthy than most (if not all) of
their participants. A CCP has the potential to reduce liquidity risk by broadening
the scope of payment netting. Its default procedures are often supported by
specific provisions of national law, which tend to reduce legal risk. Thus, central
counterparties enable market participants to trade without having to worry about
the creditworthiness of individual counterparties. This does not mean that CCPs
eliminate counterparty credit risk, but they manage and redistribute it much more
efficiently than market participants could do in isolation. Finally, CCPs tend to
establish stringent operational requirements for back office operations, including
the automated submission of trade information and business continuity planning.
This reduces operational risk.

CCP clearing is of benefit not only to individual participants, but also to the
economy as a whole. For instance, since the single counterparty makes it easier
for market participants to manage counterparty credit risk, the number of trading
opportunities increases. As a result, market liquidity increases, trading is stimulated,
transaction costs decline and the functioning of capital markets improves.

Given their probable systemic importance from a financial stability viewpoint,
CCPs should comply with oversight standards, such as the Recommendations for
Central Counterparties produced by the Committee on Payment and Settlement
Systems and the International Organization of Securities Commissions (I0SCO).

3.3 MAIN RISKS AND RISK MANAGEMENT PROCEDURES OF CCPs

Like any market participant, CCPs are exposed to legal and technical risks.
While such risks are not specific to CCPs, it is particularly important that
CCPs take appropriate steps to mitigate these risks, given their potential
systemic implications.

As its members’ counterparty, the CCP is exposed to the risk of one or more
clearing members defaulting. In the field of securities, this can, in particular,
trigger principal risk and replacement cost risk. Principal risk is the risk taken by
the CCP if it delivers a security, but is not able to take receipt of the corresponding
payment, or if it makes a payment, but does not receive the security it has bought.
In principle, this risk has been largely eliminated by the introduction of delivery-
versus-payment mechanisms in securities settlement systems (see Section 4.2).
It is, however, very important that CCPs settle their obligations only in settlement
systems which can demonstrate that they have put in place DvP mechanisms
which are effective and legally sound.
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CCPs are also exposed to replacement cost risk, a type of risk that is not
prevented by DvP mechanisms. Replacement costs result from the solvent
party needing to buy the securities which have not been delivered (or sell the
securities which have not been paid for) at a time when market conditions may
have developed unfavourably. This kind of risk cannot be eliminated and needs,
therefore, to be mitigated.

Safeguards to protect against the default or insolvency of a participant can be
divided into three categories. First, there are safeguards designed to minimise
the probability of a clearing participant failing. For example, the clearing of
derivatives usually takes place within a tiered structure. The CCP restricts direct

How clearing participants post initial and variation margin

The CCP collects initial margin from its clearing Posting initial and variation margin to a CCP

participants based on the potential future exposure

resulting from the products cleared through the CCP. Clearing Clearing
. o . participant participant

Variation margin is also collected on a daily

basis if the market value of a given product changes. .

In essence, the variation margin is passed on from . RN

one participant to another using the CCP as its Initial S, ,:' "’. Initial

transfer mechanism. margin . K % margin

CCPs will debit or credit a clearing participant’s v o A

total margin account based on how much variation Total margin for Total margin for

margin must be transferred on a given day. clearing participant A clearing participant B

Below is a hypothetical example illustrating
the margining relationship between a clearing
participant and the CCP.

1. A swap is cleared through the CCP and the clearing participant posts €10 million in initial margin to the
CCP to cover the potential future exposure resulting from the swap.

Clearing €10 million in initial margin
participant

»| CCP

Total margin held at CCP: €10 million

2. Suppose at some point that the market value of the instrument increases from zero at the time of clearing
to €2 million. The clearing participant must post €2 million in variation margin to the CCP. The total
margin held at the CCP is now €12 million.

Clearing €2 million in variation margin
participant

»( CCP

Total margin held at CCP: €12 million

3. Now suppose that the market value of the instrument has decreased by €1 million. The CCP
must return €1 million in variation margin to its clearing participant.

Clearing | €1 million in variation margin
participant |

CcCcp

Total margin held at CCP: €11 million

Source: Duffie, D., Li, A. and Lubke, T., “Policy perspectives on OTC derivatives market
infrastructure”, Staff Reports, No 424, Federal Reserve Bank of New York, New York, rev.
March 2010.
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participation in the clearing process to the most creditworthy sub-set of market
participants (i.e. those meeting certain financial and operational requirements).
Only these members have a principal-to-principal relationship with the CCP
for all contracts accepted for clearing. Market participants that are not clearing
members need to establish an account relationship with a clearing member in
order to effect settlement. This can be a direct relationship with the clearing
member, or it can be done indirectly through a clearing broker.

Second, there are safeguards designed to minimise the loss incurred by the
CCP if a clearing member fails. Margin requirements are used to collateralise a
participant’s current and potential future credit exposures stemming from trades, with
participants required to make deposits in cash or high-quality bonds with the CCP
(in accordance with the principle that the “defaulter pays™). In highly volatile markets,
sophisticated systems are used to calculate any additional margin requirements that
may be necessary during the day. Such margin calls have to be met immediately
(i.e. cash or securities must be delivered to the CCP that same day). Another way of
minimising losses is to limit the build-up of such exposures by conducting offsetting
transactions. This is particularly common in the derivatives markets.

Third, there are safeguards designed to cover losses that exceed the value of the
defaulting member’s margin collateral. For this purpose, CCPs employ safeguards
such as guarantee (or clearing) funds, member guarantees and insurance schemes —
all of which involve some mutualisation of risk (in accordance with the principle
that “survivors pay”’) — and maintain their own resources (i.e. own capital).

Clearing members are normally required to maintain two separate groups of
accounts at the clearing house: one for their own assets, collateral and positions; and
another for their customers’ assets, collateral and positions. In some jurisdictions,
the second group have to be in the form of omnibus accounts, which provides
the CCP with a higher level of protection, as the assets of a clearing member’s
other customers may be used to cover the positions of a defaulting customer.
In such a situation, the clearing member or broker is obliged to reimburse any
non-defaulting customers’ assets that are removed from the omnibus account by
the clearing house. That said, this obligation is meaningless if the broker does not
have sufficient assets to cover the losses of the defaulting customer. However,
the CCP cannot use the assets in the omnibus account to cover positions or losses
derived from the clearing member’s proprietary account. In other jurisdictions, the
clearing member may open a separate account for each of its customers (thereby
increasing the level of protection provided to customers).
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Examples of a CCP’s lines of defence against a default
by a clearing member

Defaulting ¢ ’s (or ¢ s’) margin

.

Margin posted by the defaulting clearing member

-

Defaulting clearing member’s contribution to the CCP guarantee fund plus any performance bonds

-

CCP’s first-loss pool V

-

Non-defaulting clearing members’ contributions to the CCP guarantee fund

-

CCP’s claims or capital calls on non-defaulting clearing members

-

Capital of CCP

Source: “Making over-the-counter derivatives safer: the role of central counterparties”,
Global Financial Stability Report, IMF, Washington DC, April 2010.

Notes: This is an illustrative example of the lines of defence of a CCP. It should be noted
that these structures, orders and nomenclatures vary from CCP to CCP and are not legally
mandated (although their differences clearly have significant financial and operational
implications). This chart assumes that a clearing member defaults because a customer fails
to meet its obligations and its collateral is insufficient. Clearing member defaults may be
triggered for other reasons, including reasons unrelated to the derivative involved in the
transaction.

1) The first-loss pool is an initial level of funds contributed by the CCP. Even if these are
absorbed, the CCP remains able to function.

3.4 CCP INTEROPERABILITY AND LINKS

Activities in securities and derivatives markets need to be supported by services at
each stage of the transaction chain — i.e. trading, clearing and settlement. For the
chain of services to be efficient, interoperability should exist between the three
stages — i.e. between the trading venue, the clearing provider and the settlement
provider. This is known as “vertical links”. There may also be more than one
service provider operating at one or more of the three stages — e.g. a CCP may
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serve two or more trading venues. In more complex markets, each stage may be
served by multiple service providers, and the range of services offered may more
or less overlap. In order to foster competition and give market participants the
freedom to choose their preferred service provider, interoperability is also needed
between providers within a given stage. This is known as “horizontal links”.
Links may be cooperative or competitive in nature. Interoperability results in
advanced forms of relationship whereby service providers agree to work together
to establish solutions — i.e. service providers do not simply establish links to
standard services already offered by other providers.

In order to make the clearing of trades more efficient and less costly for their
members, CCPs cooperate with each other — usually by establishing links between
them, but also, in some cases, by resorting to other forms of consolidation
(e.g. alliances or mergers). Three main types of cooperation can be identified.

Cross-participation: This involves two CCPs setting up a link between them
that enables participants in a CCP serving one market to trade on another
market served by a separate CCP, while clearing those (new) trades using their
existing arrangements. In this way, participation in a single CCP is sufficient in
order to clear trades conducted in different markets. There are various types of
cross-participation arrangement, one being a situation where a CCP becomes
a clearing member of another CCP without any further integration of the
two systems. The CCPs involved need to set up a framework for the joint
management of positions and, where applicable, the exchanging of margins.
Typically, such arrangements involve the two CCPs recognising each other’s risk
management framework. Moreover, the linked CCPs are not required to meet the
same participation criteria as ordinary clearing members. (These have a special
status and are not regarded in the same way as ordinary clearing participants.)

Cross-margining: These arrangements allow a legal entity participating in
different CCPs serving different exchanges to reduce the total amount of margins
and other collateral that have to be deposited with each CCP. Such arrangements
are attractive to the extent that there is a significant — and reliable — negative
correlation between the price risk of one product and the price risk of another
(in which case the margin required for the two products can, in fact, be offset).
However, it should be noted that a CCP accepting multiple products and/or
directly serving multiple markets may achieve the same reduction in its margin
requirement through internal offsetting, without any need to establish a link with
other CCPs. Consequently, these types of link are more common in countries
which have a large number of specialist CCPs, each serving different products
and/or markets.

Merger of clearing systems: Perhaps the strongest form of integration occurs
where two (or more) CCPs merge their clearing systems to create a single system —
with or without the legal merger of the CCPs involved. In the case of a full legal
merger, the CCPs first merge to form a single legal entity and then migrate to a
single clearing platform. This form of integration is often driven by mergers at
the level of trading. Alternatively, the CCPs may remain separate legal entities
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and merge only their clearing platforms. A participant in a particular CCP retains
its relationship with that CCP, but all risk management is performed by the
wholly integrated systems of the linked CCPs. In this case, requirements need to
be harmonised in respect of participation, defaults, margins, financial resources
and operations, with all CCP participants subject to those requirements.

4 SETTLEMENT

Settlement is the act of discharging obligations in respect of funds or securities
transfers between two or more parties. Settlement of a trade in securities typically
involves two legs: the transfer of the securities from the seller to the buyer,
and the transfer of funds from the buyer to the seller. The settlement can be
organised in different ways. Trades can be settled continuously one by one,
with securities and funds being transferred on a gross basis for each trade.
Often, however, settlement takes place at a given point in time for a “collection
of trades” (see Section 4.1). At the time of settlement, securities and cash may
each be delivered on a gross or net basis — i.e. in accordance with different

ELINNT3

settlement models, such as “gross-gross”, “gross-net” and “net-net” models.

In a securities settlement system, settlement takes place between members of
the system — settlement members. Membership is governed by access criteria.
Thus, investors which sell and buy securities will generally employ different
intermediaries for the settlement of such transactions. Moreover, it should
be noted that the institutions taking part in trading or clearing may not all be
members of the settlement system. Depending on the rules of the system, such
institutions may settle their trades as customers of settlement members (i.e. as
indirect participants).

Where an active secondary market exists, the SSS (particularly for public debt
instruments) is likely to be of systemic importance from a financial stability
viewpoint. It should therefore comply with relevant oversight standards, such as
the CPSS-IOSCO Recommendations for Securities Settlement Systems.

4.1 SETTLEMENT DATES AND INTERVALS

The settlement date is the date on which the securities trade is settled — i.e.
the actual day on which the transfer of securities (and cash) is completed.
Although procedures for the handling of securities have developed considerably,
in most markets a number of business days still elapse between trading
(“the trading date”) and settlement (“the settlement date™).

Rolling settlement is a procedure whereby settlement takes place a given number
of business days after the date of the trade. This contrasts with accounting period
procedures, in which the settlement of trades takes place only on a certain day
(e.g. a certain day of the week or month) for all trades occurring within the
accounting period. The amount of time that elapses between the trade date (“T”)
and the settlement date (“S”) is called the “settlement interval” or “settlement
cycle”. This is typically measured relative to the trade date — e.g. if three business
days elapse, the settlement interval is said to be “T+3”.
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In a rolling settlement cycle, trades settle a given number of days after the
trade date, rather than at the end of an accounting period, thereby limiting
the number of outstanding trades and reducing aggregate market exposure.
An important argument in favour of shorter settlement cycles is that the longer
the gap between the execution and settlement of a trade, the larger the number
of unsettled trades and the greater the risk of one of the parties becoming
insolvent or defaulting on a trade (i.e. the greater the counterparty credit risk
and liquidity risk). Moreover, the longer the settlement cycle, the more time
the prices of the securities have to move away from the contract prices, thereby
increasing the risk of non-defaulting parties incurring a loss when replacing
unsettled contracts (i.e. the greater the replacement cost risk). In 1989 the
Group of Thirty (G30) recommended that final settlement of cash securities
transactions occur by T+3 — i.e. within three business days of the trade date.
However, the G30 also recognised that, in order to “minimise counterparty
risk and market exposure associated with securities transactions, same-day
settlement is the final goal”.

Settlement intervals

In many developed economies, the minimum standard is rolling settlement at T+3 —
with the exception of OTC transactions, where the terms of settlement are negotiated
bilaterally. However, many markets are already settling before T+3 (with many
government securities markets already settling on T+1, for instance). Likewise, where
demand exists, it may be appropriate for securities settlement systems to support T+0 for
repo and OTC transactions. However, it is important to emphasise that the appropriate
length of a settlement cycle for a particular type of security or market will depend
upon various factors, such as transaction volumes, price volatility and the extent of
cross-border trading (including trading by foreign investors) in the instrument. In fact,
while shortening settlement cycles allows certain benefits to be achieved in terms of risk
reduction, it is neither cost-free nor without certain risks. For example, in markets with
significant trading by foreign investors or cross-border activity, it is more difficult to
confirm trades in a timely manner on account of differences in time zones and national
holidays, combined with the frequent involvement of multiple intermediaries.

In most markets, the shortening of the settlement cycle might require substantial
reconfiguration of the trade settlement process and the upgrading of existing systems.
Without proper preparation, shortening settlement cycles could result in an increase in
settlement failures. Thus, another important element to consider when weighing up the
costs and benefits of such changes is the availability of alternative means of limiting
pre-settlement risk (such as trade netting through a CCP) or the existence of other
measures to enhance settlement efficiency — such as the possibility of automatically
recycling unsettled trades for a certain period of time or the introduction of a system of
penalties for repeated failure to settle.
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4.2 DELIVERY VERSUS PAYMENT

The settlement of securities transfers takes place either on a free-of-payment basis or
on a delivery-versus-payment basis. FOP settlement may be employed, for example,
when securities are transferred as collateral in a pledge arrangement. In DvP
settlement, the discharging of the obligation to deliver securities is made conditional
on the successful discharging of the obligation to transfer cash, and vice versa.
This is done in order to shield the two parties from the risk of losing the full value
of the transaction following the non-delivery or default of their counterparty.
In order to achieve this objective in the most efficient way, CSDs — or, more
precisely, securities settlement systems — need to interact with the payment system.

DvVP settlement has two dimensions: first, a fechnical dimension, as a procedure
is needed in order to exchange information about the status of the cash
and securities legs of the transaction, to make sure that the one leg is made
conditional on the successful completion of the other (i.e. to ensure that securities
are delivered only if cash is delivered, and vice versa); and second, an economic
dimension, in which each party either receives the expected assets or has returned
to it the assets that it was ready to deliver. The enforcement of these rights needs
to be technically and legally sound in order to achieve the objectives of DvP.
At no point in time should either of the two counterparties be in possession of
both assets (i.e. both the cash and the securities).

From a procedural point of view, a DvP process usually involves three logical
steps:

1. the securities are blocked in the account of the seller to make sure that they are
reserved for delivery to the buyer (and thereby made unavailable for any other
transfers), and a message is sent to the application executing the cash transfer;

2. cash is debited with finality from the account of the buyer and credited to the
account of the seller, and a message regarding the status of the transaction is
sent to the application executing the securities transfer;

3. the blocked securities are either debited with finality from the securities
account of the seller and credited to the securities account of the buyer, or, if
the cash transfer was unsuccessful, released back to the seller.

4.3 INTERACTION BETWEEN SECURITIES AND CASH SETTLEMENT
SYSTEMS

The interaction between the systems or applications executing the securities and
cash legs can take various forms, as different models have been adopted in the
various markets, often as a result of historical developments in the industry and
the organisation of payment and settlement functions (e.g. depending on the
nature of the settlement asset used to discharge the cash delivery obligation).
The main interaction models in place are:

1. the interfaced model, in which the securities settlement system and the
payment system (e.g. an RTGS system) interact through a communication
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interface in order to exchange information on the status of the two legs in the
respective systems;

2. the integrated model, in which both the securities accounts and the cash
accounts are maintained on a single technical platform, with settlement
achieved (i) in commercial bank money where the CSD has the right to
maintain cash accounts, or (ii) in central bank money where either the CSD
securities accounts or the central bank cash accounts are outsourced to the
single technical platform.

Furthermore, a third model, sometimes called a “guarantee model”, is used in
various countries. In this model, memorandum cash accounts in the SSS, which
are pre-funded during the day at the central bank, are used for the night-time
settlement of securities (i.e. when the payment system is closed).

Another very important aspect to consider is the frequency of interaction between
the SSS and the payment system. Such interaction may follow different modalities
depending on the organisation of the settlement process. Particularly important is
the question of whether or not securities and cash can be settled during the day
with intraday finality. For example, it will not be possible to deliver collateral
during the day for intraday credit purposes if securities and cash are settled only
once a day (normally at the end of the day).

Interfaced and integrated interaction models for DvP
in central bank money

Interfaced model Integrated model

SSS Securities accounts Securities accounts

SSS
3

Securities accounts

A A A

N Y A \ 4

RTGS RTGS

Central bank environment

Interaction between the SSS and the RTGS system  Technical and operational integration

The accounts used for the settlement The management of the securities accounts is
of the cash leg of securities transactions outsourced by the CSD to the central bank. Account
are the RTGS accounts of the SSS’s participants. entries in securities and cash accounts, which are held

on a single platform, are made by the central bank.

Source: Adapted from The use of central bank money for settling securities transactions —
current models and practices, ECB, Frankfurt am Main, May 2004.
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There are various ways of achieving intraday settlement with finality for
securities transactions. One is the real-time gross settlement of securities,
in parallel with the real-time gross settlement of cash transfers. This allows
trade-by-trade settlement, and interaction is therefore continuous when the
operating times of systems settling in securities and cash accounts overlap. This
type of interaction produces one cash settlement request for each transaction
settled, and it can be used in both integrated and interfaced models.

Another is to allow multiple settlement cycles to take place during the day. At the
end of each cycle, the SSS interacts with the payment system in order to effect
cash settlement (where the payment system needs to provide settlement with
intraday finality). Such batches may be settled on a gross or net basis. Where
the number of batches is sufficiently large (i.e. tens/hundreds per business day),
interaction with the funds transfer system is almost continuous, with the result
that settlement resembles real-time settlement.

Frequency of interaction between $$Ss and payment
systems for DvP settlement purposes

Securities settlement

r\
N

Cash leg settlement

Continuous interaction between the SSS and the payment system

SSS net settlement (example with three netting cycles)

Cash leg settlement

Interaction between the SSS and the payment system at the end of each SSS netting cycle

SSS settlement with multiple batches
(quasi-real-time systems)

Cash leg settlement

Interaction between the SSS and the payment system at the end of each SSS batch,
but so frequently that it may be virtually continuous

Source: The use of central bank money for settling securities transactions — current models
and practices, ECB, Frankfurt am Main, May 2004.
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Major funds transfer systems in euro
(2007; EUR billions per working day)

1. TARGET 2,419
2. Euroclear Bank 616
3. CLS 564
4. Euroclear France 476
5. EURO1 228
6. IBERCLEAR 205
7. Monte Titoli 199
8. Clearstream Banking Frankfurt 125
9. Clearstream Banking Luxembourg 112
10. PNS 64
Source: ECB.

4.4 EMBEDDED PAYMENT SYSTEMS

In some circumstances, the cash accounts used to achieve DvP settlement may
be held in the books of the SSS itself. In this case, the SSS has an embedded
payment system. If the payment system is embedded, both the securities and
the cash are transferred within the same organisation. Examples of SSSs with
embedded payment systems are: central bank CSDs (typically for the settlement
of government securities), which naturally use central bank money; and, at the
other end of the spectrum, private CSDs (or ICSDs) using commercial bank
money.

A payment system embedded in an SSS may handle significant amounts of
cash and may have a risk profile comparable to those of systemically important
payment systems, which are subject to central bank oversight.

4.5 BANKING SERVICES FACILITATING SECURITIES SETTLEMENT

In the course of the settlement process, participants may be unable to meet
their obligations on account of a shortage of either funds or securities.
This may result in settlement being delayed, or even failing entirely. This, in
turn, could trigger a chain of subsequent failures (sometimes called a “daisy
chain”) in the case of back-to-back transactions (i.e. transactions where
securities are bought and sold with the same settlement date, in which case
securities received in a purchase transaction are immediately “redelivered” to
settle the sale transaction). One party’s failure to settle a trade may affect other
parties’ ability to meet their obligations and may ultimately create systemic risk.
For this reason, there are various banking services aimed at facilitating
settlement. These consist of cash credit facilities and securities lending
programmes.

If, in the settlement of securities, a participant has a shortage of funds, it may be
able to overcome this problem by drawing on (intraday) credit lines that it has
established with other parties. The credit line could be with a bank, a custodian
or, if the participant is eligible, the central bank. In some jurisdictions, the CSD
is allowed under national legislation to extend credit to its own participants in
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order to facilitate settlement. Where this is the case, rigorous risk management
is needed to ensure that the CSD function is not endangered by risks incurred in
the provision of credit. Moreover, in some countries the CSD holds a full banking
licence and is thus entitled to offer its participants a full set of banking services.
The two ICSDs, which serve the Eurobond market, hold banking licences.

Securities lending programmes have proved very helpful in increasing market
liquidity and facilitating securities settlement. By lending securities in return for
a fee, holders of securities portfolios that are not actively traded (e.g. institutional
investors) can enhance the return on their portfolio. Borrowers of securities
may prefer to pay a lending fee rather than fail to deliver securities. In that
case, securities with the same ISIN code will subsequently have to be returned,
in accordance with the terms agreed. Securities lending programmes are typically
set up and administered by a CSD (with the CSD acting as an intermediary
interposed between the lenders and borrowers of securities) or, alternatively,
offered by custodian banks to their customers. Securities lending is based on
contractual arrangements, with such lending increasingly being collateralised in
one way or another.

The range of entities providing credit in the form of cash or securities may vary
depending on the specific jurisdiction.

Procedures in a securities transaction — a slightly complex
example

Once a trade has been executed in an exchange or an OTC market, there are still a number of
(post-trade) stages to be completed in order to achieve an effective transfer of value between
counterparties (i.e. the exchange of securities for payment). These procedures can vary
considerably from one country to another, with differences possible even in the way that
various securities are traded within a single country. This box does not seek to cover all
of the many variations and local conditions embedded in such systems around the world.
Instead, it presents the procedures that are typically undertaken in a securities clearing
and settlement system. As indicated earlier, the secondary market life cycle of a securities
transaction involves three phases: the execution of the trade, clearing and settlement.

Thus, the process begins with the execution phase. The two parties agree to exchange
a certain amount of securities for a certain amount of funds on a particular settlement
date. The transaction details could be agreed directly between the two counterparties.
However, transactions are normally effected by broker-dealers in an exchange or OTC
market. The chart illustrates a transaction which is processed through an exchange.
The execution phase consists of three steps.

In Step 1, the buyer and the seller place their orders with their respective brokers
and/or custodian banks. In Step 2, the brokers execute their clients’ orders in the exchange.
In Step 3, the exchange sends the clearing agent and the brokers details of the transactions
executed. These could be sent in paper form or through electronic processing and
communication systems. Usually, the exchange sends trading details to the clearing
agent on day T.
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Once the trade has been executed, the clearing phase starts. “Clearing” or “processing”
refers to the procedures necessary in order to determine the obligations of direct market
participants (broker-dealers, etc.) in terms of the delivery of securities and funds
following the execution of a trade. It involves the capture, matching, comparison and
confirmation of trades (Step 4) and the calculation of settlement obligations (Step 5).

In Step 4, the brokers (both the buyer’s and the seller’s) send details of the trade to
the clearing agent. The brokers send their customers confirmation of the execution of
their orders, with that confirmation containing details of the trade. The clearing agent
compares the two sides of the trade and sends a report to each broker and custodian. This
step illustrates the central role of the clearing agent, which receives information from all
of the other entities (i.e. the exchange and the brokers) and is therefore able to compare
the various transaction details. During this phase, the information flow continues until
there are no errors in the details of the trade. In some cases, these processes may occur
outside of the clearing agent as part of the execution process. When the trades are
transmitted as “locked-in” transactions by the computer systems of the exchanges or
OTC markets, the details of the trades have already been matched. Once the trade has
been captured, matched, compared and confirmed, the calculation of the settlement
obligations starts.

Securities clearing and settlement procedures
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In Step 5, the clearing agent sends the brokers, custodians and settlement agent the
securities balances and the fund balances. This can happen in one of several ways. Some
systems calculate the obligation for every individual trade (i.e. clearing occurs on a gross
or trade-by-trade basis). In other systems, obligations are subject to netting (bilateral or
multilateral — often the latter), which is the agreed offsetting of positions or obligations
by trading partners. Thus, netting reduces a large number of individual obligations to
a smaller number of obligations. Settlement obligations have now been established and
settlement instructions can be generated.

Once the clearing phase has ended, the settlement phase begins. In Step 6, the securities
are delivered in exchange for funds. The settlement of a securities trade involves the
final transfer of securities from the seller to the buyer and the final transfer of funds from
the buyer to the seller. As regards the securities leg of a transaction, securities transfers
have historically involved the physical movement of certificates. However, securities
are increasingly being immobilised or dematerialised in CSDs, which enables securities
transfers to occur through accounting entries on the books of the central depository.
As for the cash leg, a CSD may also offer cash accounts and allow funds transfers on
its own books as a means of payment for securities. Alternatively, these funds transfers
may occur on the books of a settlement bank, such as the central bank or a commercial
bank. If the central bank is used, the brokers may be forced to use a paying agent for cash
transfers if non-bank brokers are not allowed to hold accounts with the central bank.

The processing of transfer instructions often involves several stages. If during any of
these stages the transfer can be rescinded by the sender of the instruction, the transfer
is said to be “revocable”. Once the transfer becomes final (i.e. an irrevocable and
unconditional transfer takes place), the parties’ settlement obligations are discharged.
The final transfer of a security by the seller to the buyer constitutes delivery, and the
final transfer of funds from the buyer to the seller constitutes payment. Once delivery
and payment have occurred, the settlement process is complete.

5 CROSS-BORDER HANDLING OF SECURITIES

The globalisation and internationalisation of financial markets results from
investors having the possibility of engaging in securities activities in jurisdictions
other than their country of residence. This is done in two main ways.

5.1 USE OF CUSTODIANS

The traditional method has been the use of a custodian bank participating directly
in the payment and securities settlement systems of the country of the issuer or
having access to clearing and settlement facilities in that country through a local
agent (i.e. a sub-custodian).

5.2 LINKS BETWEEN CSDs
A more recent solution developed by CSDs and ICSDs in order to support

international investors in their own markets and domestic participants wishing to
invest abroad involves the establishment of links between CSDs. Links are legal
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and technical arrangements and procedures that enable securities to be transferred
between CSDs through book-entry processes — i.e. allowing securities issued in
one country to be transferred to the CSD of another country where there is an
active secondary market in those securities. A link takes the form of an omnibus
account held by one CSD (the “investor CSD”) with another CSD (the “issuer
CSD”) and requires the establishment of an IT interface for the transmission of
instructions related to securities eligible for transfer through the link.

Some securities may, in addition to being listed on their home country
exchange (“primary listing”), also be listed on an exchange in another country
(“secondary listing”). Most CSDs which have implemented link arrangements
offer this service only for foreign securities with a secondary listing on their
national exchange. (For example, trades in securities listed and traded on the
two exchanges may be settled through a link between the CSDs of the two
markets.) Some CSDs offer links allowing the holding of foreign securities for
collateral management purposes (one of the arrangements allowing the cross-
border use of collateral in the euro area; see also Chapter 9 and Chapter 11).
Link arrangements also allow CSDs to offer a service similar to that offered by
custodian banks — i.e. providing their members with a single access point for
multiple markets.

Links can be used to deliver securities on an FOP or DvP basis. When a
DvP link is used, securities are usually first delivered free of payment from
one CSD to the other, and then DvP settlement is performed using the local
DvP settlement procedures.

A link between two CSDs is unilateral when it is used only for the transfer
of securities from one system to another, and not vice versa. A bilateral link
between two CSDs means that a single agreement regulates the transfer of
securities to and from both systems.

In a direct link, there is no intermediary between the two CSDs, and the omnibus
account opened by the investor CSD is managed by either the investor CSD or
the issuer CSD. In an operated direct link, a third party (i.e. a custodian bank)
opens and operates an account with the issuer CSD on behalf of the investor
CSD. However, responsibility for the obligations and liabilities associated
with the registration, transfer and custody of securities must remain with the
two CSDs from a legal perspective.

Relayed links are contractual and technical arrangements for the transfer of
securities which involve at least three CSDs: the investor CSD, the issuer CSD
and the “intermediary CSD”. (For example, CSD A holds an omnibus account
with CSD B (the “intermediary CSD”), which in turn holds an omnibus account
with CSD C.)
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CHAPTER 3

KEY CONCEPTS - DERIVATIVES®

| GENERAL ASPECTS
I.1 THE DERIVATIVES MARKET

Derivatives are an important class of financial instrument and represent a
financial market segment that has long exceeded the growth rates of both equity
and bond markets. Derivatives are very different from securities. They are
financial instruments that derive their value from that of an underlying financial
product, commodity or market variable. While derivatives instruments are mainly
designed to protect against and manage risks, they are often also used for arbitrage,
speculative and investment purposes. They facilitate the pricing of risk and play
an important role in price discovery across financial markets. A derivative is a
contract concluded between a buyer and a seller concerning a transaction to be
effected at a future point in time. The life of a derivatives contract (i.e. the period
of time between the conclusion of the contract and its fulfilment or termination)
varies greatly, ranging from a few days to several decades. In the course of its life,
the value of the derivatives contract will fluctuate in line with the fluctuations in
the value of the underlying asset.

The three main types of derivative are forwards, options and swaps. The main
categories of underlying asset are interest rates, foreign exchange, credit, equities
and commodities. Most segments of the derivatives market are global in nature.

In the derivatives market, fully standardised products are traded on exchanges,
while more idiosyncratic products are traded bilaterally over the counter.
Indeed, most derivatives are traded on the OTC market. Bilaterally traded
contracts allow the product to be tailored to the specific needs of the parties
involved. Developments in financial engineering, including the creation of
new and increasingly complex structured derivatives, have driven the strong
growth observed in OTC derivatives markets — particularly markets for credit
derivatives. By contrast with the securities markets, the derivatives market is
not divided into primary and secondary markets. Secondary trading does not
normally take place. Instead, in order to cancel out the economic meaning of
existing contracts, offsetting contracts are concluded.

The derivatives market is largely a professional wholesale (i.e. inter-dealer) market,
with trading taking place mainly between large broker-dealers. The market-making
dealers are mainly large banks and investment firms (or securities houses).
The broker-dealers’ clients — the buy side — are typically financial institutions
(e.g. important large institutional investors such as mutual funds, hedge funds
and pension funds). The buy side also includes non-financial institutions such as

* This chapter was prepared by Tom Kokkola and Chryssa Papathanassiou, with contributions
by Corinna Freund and Simonetta Rosati. Valuable comments and suggestions were provided
by Klaus Léber and Daniela Russo.
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corporations and insurance companies. Although insurance companies account for
a small share of outstanding market volumes, they play an important role in the
credit derivatives market as sellers of large amounts of protection.

Market infrastructure services for OTC derivatives have not been particularly
comprehensive or consistent. Instead, a wide variety of third-party service
providers (or “vendor services”) are available at all stages of the value
chain.®* While exchange-traded derivatives are cleared through central
counterparties, these services are not available for the large majority of OTC
derivatives. (For information on CCPs, see Sections 3.2 and 3.3 of Chapter 2.)
Thus, OTC derivatives are generally cleared on a bilateral basis. The dramatic
growth seen in the OTC market has not been accompanied by the development of
sufficiently sound and efficient post-trading practices or systems, and this poses
a number of challenges in terms of financial stability. With large risk exposures
between a limited number of large financial institutions, the OTC derivatives
markets are clearly of systemic relevance.

Derivatives trades submitted for CCP clearing are subject to netting by novation,
whereby clearing members have risk exposures only vis-a-vis the CCP. Another
legal concept allowing the same result to be achieved (i.e. a single risk exposure
vis-a-vis the CCP) is called “open offer”. Here, the CCP immediately becomes
a counterparty to both the buyer and the seller once the two have agreed on the
terms of a trade (see Section 1.4). There are two ways of settling a derivatives
contract: a cash payment corresponding to the net value of the contract at the
time of its fulfilment (the method used for the vast majority of transactions);
or physical delivery of the underlying asset in exchange for payment of the
agreed price (a method seen in only a very small percentage of transactions).

1.2 MAIN TYPES OF DERIVATIVE
The three main types of derivative are forwards, options and swaps.*

A forward is a non-standardised contract whereby two parties agree to exchange
one asset for another at a future date at a prearranged price. In other words, a
buyer agrees at the time the contract is concluded to buy a certain asset at a
certain point in the future at a price agreed at the time the contract is concluded,
and the seller agrees to deliver that asset at that future point in time. Futures are
standardised forwards traded on exchanges.

An option is a contract that entitles — but does not oblige — the buyer to buy
(in the case of a “call option”) or sell (in the case of a “put option”) the
underlying asset at a certain point in time or within a specified period in the
future at a predetermined price (the “strike price”), in return for the payment of

3 An overview of the various kinds of third-party service is provided in Annex 6 of the CPSS
report New developments in clearing and settlement arrangements for OTC derivatives, CPSS,
BIS, Basel, March 2007.

4 For sources and more detailed information, see: Ensuring efficient, safe and sound derivatives
markets, European Commission staff working paper, SEC(2009) 905 final, European
Commission, July 2009; and OTC derivatives and post-trading infrastructures, ECB,
Frankfurt am Main, September 2009.
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a premium. The premium represents the maximum possible loss for the buyer of
an option. Options are settled only if they are exercised, and will be exercised
only if the buyer is “in the money” — i.e. only if the strike price is lower than the
current market price in the case of a call option or higher than the market price
in the case of a put option.

A swap is a derivatives contract for the exchange of assets — e.g. an agreement
to exchange one cash-flow stream for another (on an agreed notional principal
amount). Swaps vary depending on the type of underlying asset, but they all
function in more or less the same way.

The main types of asset underlying derivatives are interest rates, foreign
exchange, credit, equities and commodities.

Interest rate derivatives are the largest class of derivative. There are many types
of interest rate derivative, the main ones being interest rate swaps, interest rate
options and forward rate contracts. An interest rate swap is an agreement to
exchange two streams of interest payments denominated in the same currency
(e.g. a floating interest rate for a fixed interest rate). The maturities of such
swaps vary greatly, ranging from overnight to 30 years. Interest rate derivatives
facilitate the management of specific and structural interest rate risks faced by
market participants. Interest rate derivatives are by far the most commonly traded
derivative on the OTC market.

The main types of foreign exchange derivative are outright forwards, swaps
and options. An outright foreign exchange forward involves the exchange of
one currency for another on a pre-specified date in the future at a prearranged
exchange rate. A foreign exchange swap is an agreement to exchange one

Breakdown of the global derivatives market by trading
method and underlying asset class"

(percentages; notional amounts outstanding as at June 2007)
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Source: Deutsche Borse (2008).
1) Exotic underlyings (e.g. weather, freight rates and economic indicators) account for less
than 0.1%.
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The size of the OTC derivatives market, by risk category
and instrument

(USD billions)
Risk category/instrument Notional amounts outstanding

June 1999 June 2007 June 2008 Dec. 2008 June 2009
Total contracts 81,458 516,407 683,814 547,371 604,622
Foreign exchange contracts 14,899 48,645 62,983 44,200 48,775
Forwards and FX swaps 9,541 24,530 31,966 21,266 23,107
Currency swaps 2,350 12,312 16,307 13,322 15,072
Options 3,009 11,804 14,710 9,612 10,596
Interest rate contracts 54,072 347,312 458,304 385,896 437,198
Forward rate agreements 7,137 22,809 39,370 35,002 46,798
Interest rate swaps 38,372 272,216 356,772 309,760 341,886
Options 8,562 52,288 62,162 41,134 48,513
Equity-linked contracts 1,511 8,590 10,177 6,159 6,619
Forwards and swaps 198 426 2,657 1,553 1,709
Options 1,313 6,119 7,521 4,607 4,910
Commodity contracts 441 7,567 13,229 3,820 3,729
Gold 189 426 649 332 425
Other commodities 252 7,141 12,580 3,489 3,304
Forwards and swaps 127 3,447 7,561 1,995 1,772
Options 125 3,694 5,019 1,493 1,533
Credit default swaps 42,581 57,403 41,883 36,046
Single-name instruments 24,239 33,412 25,740 24,112
Multi-name instruments 18,341 23,991 16,143 11,934
Unallocated 10,536 61,713 81,719 65,413 72,255

Source: BIS Quarterly Review, BIS, Basel, November 2009.

currency for another for a given period of time and then exchange them back at
a prearranged exchange rate. In a foreign exchange swap, two parties exchange
equal principal amounts of two currencies on the basis of a spot rate — including
the exchange of interest payment streams in the swapped currencies — for a
predetermined period of time. At maturity, the principal amounts are exchanged
back at the original spot rate. Foreign exchange options entitle — but do not
oblige — a party to exchange a specified amount of one currency for another at a
prearranged exchange rate at a future point in time. More exotic products include
non-deliverable forwards, which are outright forward (or futures) contracts in
which the two parties do not exchange the principal amounts of the two currencies,
instead settling only the difference between the contract rate and the spot rate for
the agreed principal amount on a pre-determined date in the future. Together,
outright forwards and swaps account for around half of the market for foreign
exchange derivatives. Three major currencies — the US dollar, the euro and the
Japanese yen — accounted for some 75% of this market in mid-2009.

The most common type of credit derivative is the credit default swap (CDS).
A credit default swap is a contract between two parties whereby the buyer
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Risk category/instrument Gross market values
June 1999 June 2007 June 2008 Dec. 2008 June 2009

Total contracts 2,627 11,140 20,375 32,244 25,372
Foreign exchange contracts 582 1,345 2,262 3,591 2,470
Forwards and FX swaps 329 492 802 1,615 870
Currency swaps 192 619 1,071 1,421 1,211
Options 61 235 388 555 389
Interest rate contracts 1,357 6,083 9,263 18,011 15,478
Forward rate agreements 12 43 88 140 130
Interest rate swaps 1,222 5,321 8,056 16,436 13,934
Options 123 700 1,120 1,435 1,414
Equity-linked contracts 244 1,116 1,146 1,051 879
Forwards and swaps 52 240 283 323 225
Options 193 876 863 728 654
Commodity contracts 44 636 2,209 829 689
Gold 23 47 68 55 43
Other commodities 22 589 2,141 774 646
Forwards and swaps

Options

Credit default swaps 721 3,192 5,116 2,987
Single-name instruments 406 1,901 3,263 1,953
Multi-name instruments 315 1,291 1,854 1,034
Unallocated 400 1,259 2,303 3,645 2,868
Memorandum item:

Gross credit exposure 1,119 2,672 3,859 4,555 3,744

of protection pays a regular fee to the seller of protection until the contract
matures or a credit event occurs for a reference entity. If a credit event occurs,
the protection buyer either: (i) receives compensation in cash for the reduction
in the value of the insured asset; or (ii) provides the protection seller with
bonds issued by the reference entity up to the value of the protection purchased
(i.e. the notional value of the contract) and receives the par value in return. CDSs
were initially developed as a form of insurance against defaults by corporate
borrowers. The protection buyer exchanges the risk of the reference entity
defaulting for the (lower) risk of both the protection seller and the reference
entity defaulting simultaneously. Credit events for CDSs include bankruptcy,
failure to pay and restructuring. It is not necessary for the protection buyer to
suffer an actual loss in order to be eligible for compensation if a credit event
occurs. There are two types of CDS: instruments insuring against a credit event
occurring in relation to a single reference entity, which can be a company or
a sovereign entity (a “single-name CDS”); and instruments insuring against a
credit event occurring in relation to a pool of reference entities — e.g. through
an index (a “multi-name CDS”). Index-related products typically have a higher
degree of standardisation than single-name products.
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Global derivatives market by instrument: notional
amounts outstanding

(USD billions; data for June 2008)
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The main types of equity derivative are equity options, equity swaps and equity
forwards. The asset underlying an equity derivative is either an equity security
or an equity index. There are two types of equity option: call options and put
options. A call option entitles — but does not oblige — the holder to buy a specific
equity (or a basket of equities) at an agreed price at a predetermined point in time
(or period of time) in the future. Conversely, a put option gives its holder the
right to sell an equity (or a basket of equities) at a future point in time (or period
of time) with the same conditions. Equity options account for some 75% of the
global OTC market for equity derivatives. Equity swaps involve exchanging the
return from one equity (or equity index) for the return from another. Finally,
equity forwards are contracts to buy or sell an equity (or a group of equities)
at an agreed price on a predetermined future date.

Commodity derivatives are based on a wide variety of underlying assets,
such as energy, metals and agricultural products. The market is very diverse,
and use is made of all contract types — i.e. forwards, futures, options and swaps.
The market structure differs from segment to segment, some being more
standardised with on-exchange trading, while others are less standardised with
trading purely over the counter. Commodity derivatives can be settled either
financially or physically.

1.3 THE SIZE OF THE OTC MARKET
When determining the size of the OTC derivatives market, three figures should be

considered. The notional amounts of OTC derivatives contracts are the nominal
amounts involved. These are used merely as a point of reference for calculations
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OTC derivatives: notional amounts outstanding
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and are not actually exchanged. Consequently, they are not an accurate indication
of exposures. Notional amounts rose to USD 605 trillion in the first half of 2009,
an increase of 10% by comparison with the second half of 2008.

A more accurate indicator of actual risk exposures in the OTC derivatives market
is the gross market value, as this measures the cost of replacing all existing OTC
derivatives. According to the BIS, this stood at USD 25 trillion in the first half
of 2009, a decrease of 21% by comparison with the second half of 2008.

Gross market values still need to be adjusted to take account of the netting or
collateralisation of OTC positions. Thus, it is difficult to obtain a precise figure
which accurately measures the actual exposures in the OTC market. According
to the BIS, when enforceable bilateral netting agreements are taken into account
(but not collateralisation), gross credit exposures in the global OTC market stood

Gross market value and gross credit exposure in OTC
derivatives markets
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at approximately USD 3.7 trillion in the first half of 2009.° These figures show
that exposures in the global OTC derivatives market are highly relevant from
the point of view of systemic stability, especially in view of the fact that those
exposures are highly concentrated in a limited number of major OTC derivatives
dealers.

1.4 A STYLISED LIFE CYCLE OF A DERIVATIVES CONTRACT

Before an institution starts trading in derivatives, it will enter into contracts
governing that trading activity (often based on master agreements, supported
by documentation on collateralisation), concluding contracts with exchanges
in the case of exchange-traded instruments and concluding contracts with its
counterparties in the case of OTC trading. Internally, it will conduct counterparty
credit reviews and establish credit lines and trading limits for the counterparties
concerned. The International Swaps and Derivatives Association (ISDA) has
developed most of the standard documentation in the derivatives industry,
while the European Banking Federation (EBF) has sponsored relevant
documentation under the European Master Agreement.

The first step in the creation of a derivatives contract is trade execution, which
occurs when two parties agree to a transaction — be it on exchange or over the
counter. The trading of OTC derivatives has traditionally taken place over the
phone, with the two parties trading directly or through a broker. However,
electronic trading systems are becoming increasingly common, especially for the
more standardised OTC derivatives.

Once a trade has been executed, the details of that trade need to be captured.
This is necessary for post-trade processing and risk management. If trading takes
place on an exchange, this will be done by the exchange. If trading takes place
over the counter, the parties must capture the details of the trade in their own

5 OTC derivatives market activity in the first half of 2009, BIS, Basel, November 2009.

A derivatives transaction from trade to confirmation
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Source: New developments in clearing and settlement arrangements for OTC derivatives,
CPSS, BIS, Basel, March 2007.
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Life cycle elements of an OTC derivatives trade
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internal systems. Data on trades executed using third-party electronic trading
systems can often be transferred to internal systems by means of automated
procedures. Before the parties begin the process of reviewing the full terms of
the trade — which will result in the trade being confirmed — they may also choose
to verify a set of key economic details relating to the trade (a process called
economic affirmation or trade verification).

The process by which the final agreed record of the derivatives transaction is
created is called confirmation. There are two ways of confirming a contract.
One method — trade affirmation — involves one party providing the relevant
details to the other, which then verifies that information, resulting in an agreed
trade. The second method — trade matching — involves the two parties exchanging
their records of the trade or submitting them to a third-party service provider.
If the trade details match, the trade is agreed. In both cases, the two parties to the
trade are obliged to store all information on the contract in their internal systems
and maintain it for the duration of the contract. For centrally cleared trades,
the information is also communicated to the CCP. Moreover, depending on the
procedures used, the trade may, at the point of confirmation at the latest, also be
reported to a trade repository (TR; see Section 2.4).

Once a derivatives contract has been confirmed, it will undergo a range of
further post-trade life cycle management processes, the organisation of which
will depend, for example, on whether the contract is cleared bilaterally or by a
central counterparty. These include collateral management, the handling of cash
flows, portfolio reconciliation, netting, portfolio compression and the termination
of contracts.

Collateralisation is compulsory in CCP-cleared trades, while it is also increasingly
being used in order to manage counterparty credit risk exposures arising from
bilaterally cleared derivatives. Collateral management involves, among other
things, calculating collateral requirements and facilitating the transfer of collateral
between the parties concerned. Collateral management is an operationally
complex process. Collateral management services are provided by CCPs for the
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trades that they clear, while for bilaterally cleared contracts the counterparties
need to have their own internal systems or make use of third-party providers.
Collateral is often provided in cash form, but securities are also increasingly
being used (using the services of CSDs, ICSDs and custodians).

In many derivatives contracts, payments need to be exchanged periodically
between counterparties. The handling of payment obligations may involve
cash-flow matching, which (in bilateral relationships) allows the two parties to
check in advance that they have matching information on upcoming payment
events. Cash-flow settlement — i.e. the actual transfer of funds due — is typically
based on standard settlement instructions, with payments being settled in a number
of ways through correspondent banking or payment systems (see Chapter 1).
Where contracts are cleared by a CCP, the CCP may offer services relating to
cash-flow settlement.

Portfolio reconciliation is the verification of the existence of outstanding
contracts between counterparties and the comparison of their principal economic
terms. Managing collateral deposited with a large number of counterparties
may be challenging. Portfolio reconciliation is particularly useful in facilitating
bilateral collateral management processes. Reconciliation covers the whole
portfolio: trade populations, key financial terms and mark-to-market values
(i.e. a counterparty’s valuation of a particular contract, and thus the risk
derived from it). If disputes arise regarding collateral (or payment) obligations,
reconciliation provides means of resolving them. Major broker-dealers regularly
reconcile their OTC derivatives portfolios with their major counterparties, often
on a daily basis.

Netting (see Box 4 in Chapter 1) is used in both bilateral and CCP clearing
as a means of reducing and improving the management of counterparty risk
exposures. Where a contract is cleared in a CCP, the CCP will, through netting
by novation, interpose itself between the two counterparties, becoming the buyer
to every seller and the seller to every buyer. As a result, the members of the
CCP will only have counterparty risk exposure vis-a-vis the CCP. A single risk
exposure vis-a-vis the CCP is also achieved by means of a legal concept called
open offer. In the open offer framework, provided that all agreed conditions are
met, the CCP automatically and immediately interposes itself between the buyer
and the seller the moment they agree on the terms of the transaction, without the
two ever entering into a contractual relationship with each other.

Counterparties may, for various reasons, seek to terminate derivatives contracts
before their maturity date. Counterparties may, for example, have entered into
a number of contracts which cancel each other out in terms of their economic
meaning, but require the management of collateral, payment flows, etc. In these
circumstances, it may be in the interests of both parties to terminate contracts.
The termination of a derivatives contract can be triggered by four actions or
events: the cancelling out of the original contract with an offsetting contract;
the contract being given to another trading party through assignment; the expiry
of the contract; or the fulfilment of the contract. The process of cancelling out
offsetting contracts (on a bilateral or multilateral basis) is also referred to as
portfolio compression (see Section 3.3).
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2 TRADING AND POST-TRADE SERVICES
2.1 STYLISED EVOLUTION OF PRODUCTS AND TRADING MODALITIES

Initially, derivatives tend to be highly structured, tailor-made niche products
which are traded manually on either a dealer-to-dealer or a dealer-to-client
basis. At the next stage, derivatives become flow products, being traded between
broker-dealers in much larger quantities, but still on a manual basis. At this
stage, broker-dealers typically face growing strains in terms of their back
office capacity, and the accurate pricing and management of risks becomes
more difficult. To increase efficiency, flow products may, to some extent,
be standardised and evolve into electronically traded products. At this stage,
trading between broker-dealers is largely automated, but continues to be
conducted on a bilateral basis.

As trading volumes increase, problems relating to back office capacity and risk
management grow, and limitations in terms of available trading partners also
become more acute. This leads to the development of exchange-like products,
which are traded on multilateral private dealer platforms. Such platforms
make trading and risk management more efficient by means of multilateral
netting (sometimes coupled with CCP clearing) and enhance access to the buy
side. At their final developmental stage, with full standardisation of contracts,
derivatives become on-exchange products, often coupled with CCP clearing,
in order to reap further benefits in terms of trading efficiency, risk management,
price transparency and liquidity.

2.2 ON-EXCHANGE TRADING

Organised derivatives exchanges have existed for some 300 years. In the
early days, derivatives were based on agricultural products. Over time, these
instruments have been complemented first by derivatives based on commodities
and then by products based on financial assets or variables.

Only fully standardised derivatives are traded on public exchanges.
Exchange-traded contracts are standardised by the exchanges where they are
traded. There is, in principle, an infinite range of parameters that can be referred
to in a standard contract of a particular kind.

An exchange is a central marketplace where all orders sent for execution
by dealers (whether on their own behalf or on behalf of their customers) are
collected and matched. Exchange-traded contracts are, as a rule, subject to CCP
clearing, whereby the trading parties usually remain anonymous to one another.
The most common exchange-traded derivatives are futures and options.

The organisation of the clearing and settlement of exchange-traded derivatives
has traditionally mirrored the organisation of the exchanges themselves.
Each exchange has an affiliated clearing house (or operates its own) that clears
contracts for that exchange. In a way, these clearing arrangements and their
reliability are regarded as comprising part of the product offered by the exchange
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to its customers. The integrity of transactions is vital to attracting customers to
a derivatives market, and that integrity depends on the creditworthiness of the
clearing house and the reliability of its clearing arrangements. Clearing houses
for derivatives typically take the form of central counterparties.

One way for exchanges to ensure that their clearing infrastructure is reliable is
to maintain control over it: a clearing house for derivatives may be a department
within an exchange or an independent legal entity (in which case it is typically
owned by the exchange or by its clearing members). However, the trend
observed towards the demutualisation of exchanges raises the issue of whether
the clearing and settlement functions associated with on-exchange trading should
be distinguished from the trade execution function fulfilled by the exchange.
Thus, the clearing and settlement of exchange-traded derivatives may be
organised differently in different countries or markets for historical, legal,
regulatory and/or antitrust reasons.

2.3 OVER-THE-COUNTER TRADING

In the OTC derivatives market, trading takes place as a result of two trading
parties bilaterally agreeing a new contract. Such contracts may be fully tailored
to the specific needs of the two parties or, at the other end of the spectrum, they
may be identical to exchange-traded contracts. Depending on the extent to which
the contracts are standardised, trading may be manual or supported by automated
systems. Electronic multilateral trading venues have been established for some
frequently traded and highly standardised OTC contracts (i.e. “plain vanilla”
contracts), such as interest rate swaps.

For interest rate derivatives, there are three types of trading practice: voice-based
trading in the “direct market”, where banks negotiate directly; voice-based
and electronic trading in the inter-dealer market; and voice-based or electronic
execution platforms in the dealer-to-client market. Overall, voice-based trading
continues to dominate, given the nature of the market. For foreign exchange
derivatives, too, the trading channel of choice remains voice-based brokerage.
For credit and equity derivatives, transactions between broker-dealers take
place on electronic platforms provided by inter-dealer brokers. For credit
derivatives, dealer-to-client transactions may be conducted by phone or on
dealer-to-client platforms. In view of their bespoke and non-standard nature,
most OTC commodity trades are voice-brokered. However, execution networks
are increasingly being used.

2.4 TRADE REPOSITORIES

For exchange-traded and/or CCP-cleared derivatives, contract information will
be available at the exchange or CCP (leaving a transparent trail in terms of
positions, prices and exposures). By contrast, for bilaterally cleared OTC trades,
information on legal documentation and the economic details of contracts is
usually stored in broker-dealers’ individual proprietary systems, which are not
necessarily compatible with each other and are not always updated. Moreover,
information is highly fragmented. These weaknesses create uncertainty about
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exposures and counterparties, and it is very difficult for both market participants
and public authorities to monitor exposures and possible vulnerabilities.

A trade repository (also referred to as a trade information warehouse) is
a support infrastructure that serves as a central registry (in the form of an
electronic database) for all relevant economic and legal information related
to derivatives contracts. Information on trades is sent to the trade repository
at the time of confirmation at the latest. A trade repository is a key tool for
storing and aggregating relevant market information and making it available to
public authorities, market participants and other interested parties. Moreover,
third-party providers offering automated services during various post-trade
stages will, by connecting to the trade repository, be able to base their services on
the records maintained by the repository. Trade repository data may also be used
by CCPs. Furthermore, once a complete record of a contract (a “golden record”)
has been established, it can then be updated with any relevant new information.
This means that up-to-date information necessary for the processing of payments,
clearing, settlement and other post-trade events over the life of a contract can be
obtained from the trade repository, depending on the relevant business model.

Trade repository services are a recent innovation, first being used in 2006 for
credit derivatives. However, particularly given the lessons learned by market
participants and public authorities as a result of the financial crisis that erupted
in 2007, trade repository services are now being introduced for other OTC
derivatives.

2.5 ASSIGNMENT

There may be situations in which a party wishes to exit an OTC derivatives
position. One way of doing so is through the assignment (also called “novation”)
of a contract, whereby one counterparty (the transferor) exits a trade contract and
is replaced by another party (the transferee), which becomes the new counterparty
to the remaining original party. Thus, the transferor exits the deal and its
contractual obligations are shifted to the transferee. Hedge funds, for example,
often resort to assignment rather than seeking to exit a position by negotiating the
termination of the contract or entering into an offsetting contract.

Master agreements require a transferor to obtain the prior written consent of its
original counterparty in order to effect assignment. In the past, however, dealers
have accepted the assignment of derivatives trades without such prior consent.
In such circumstances, if assignment is conducted before a trade has been
confirmed, it could result in problems and delays in the confirmation process
for trades. It could also create confusion as to the identities of counterparties to
outstanding trades and thereby undermine the effectiveness of the management
of counterparty credit risk. This could, in turn, result in disagreements
about collateral requirements and a failure to make timely payments on
derivatives contracts. The availability and active use of trade repository services
(see Section 2.4) allows the mitigation of these problems.
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3 CLEARING

Exchange-traded derivatives are, as a rule, cleared on a multilateral basis in a
CCP. OTC derivatives are typically cleared by means of bilateral arrangements.
However, in recent years CCP services have become available for some
sufficiently standardised OTC products (e.g. some interest rate swaps, some
credit default swaps and some equity derivatives).

3.1 BILATERAL CLEARING

In the OTC derivatives market, each trading party and broker-dealer is responsible
for the conduct of post-trading functions and the life cycle management of its
outstanding contracts, including the monitoring of positions and the management
of counterparty risk exposures.

A derivatives contract binds the counterparties together for the duration of
that contract (which could be decades), with the result that they are exposed
to counterparty credit risk — i.e. the risk that the other party will not honour its
obligations — for the entire duration of the contract. The contract’s economic
value to the respective parties varies with the value of the underlying asset. For
each individual contract, one party is said to be “in the money” (i.e. the present
value of its future cash flow is positive), while the other is said to be “out of
the money”. To monitor developments in the value of the parties’ portfolios
and manage counterparty risk, contracts are regularly marked to market.
Once a party has built up a claim on the other party, it is entitled to ask for collateral
in order to mitigate the risk of its counterparty failing to honour its obligations
or defaulting before the contract matures. Timely revaluation of portfolios and
prompt collateralisation is particularly important while markets are volatile.

Managing collateral (and contract-related cash flows) for a large number of
bilateral relationships is operationally challenging and can be hampered by
differences in counterparties’ internal trade documentation and mark-to-market
estimates. Such differences can also significantly impair the credibility of
bilateral collateral management, as disputes between counterparties regarding
the collateral to be exchanged are not uncommon. In order to proactively address
such problems, portfolio reconciliation services (see Section 1.4) are increasingly
being used.

Use of portfolio reconciliation services

(percentage of trades reconciled at stated intervals)

Daily Weekly Monthly Yearly
Total sample 28 10 14 44
Large dealers 56 5 3 37

Source: ISDA Margin Survey 2010 — Preliminary Results, ISDA, April 2010.
Note: 90% of survey respondents indicated that they performed some form of portfolio
reconciliation.
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Percentage of trades which are subject to collateral
agreements

(percentages) Precious Energy
Fixed Foreign and base and other

AIlOTC income  Credit exchange Equity metal commodity

derivatives derivatives derivatives derivatives derivatives derivatives derivatives

All respondents 70 79 93 57 71 60 64
Large dealers 78 84 97 63 68 69 62
Small/medium

dealers 68 77 91 54 72 52 65

Source: ISDA Margin Survey 2010 — Preliminary Results, ISDA, April 2010.

Collateral is usually exchanged on a net basis for the total portfolio of derivatives
contracts concluded by two parties. Collateral is typically provided in cash, with
securities and other assets being provided less often.

In the context of bilateral clearing, an important development is the extension
of prime brokerage arrangements to cover OTC derivatives. Prime brokers are
specialist intermediaries that act as custodians and provide specialist services
to clients, particularly hedge funds. In a prime brokerage contract for OTC
derivatives, a prime broker agrees to act as an intermediary for specific eligible
transactions conducted by a hedge fund client with one of a list of approved
executing broker-dealers. Once the executing dealer and the fund have agreed
to a trade, the fund and the executing dealer each notify the prime broker
of the terms. If the prime broker agrees, it becomes the counterparty to two
back-to-back trades: one with the fund and the other with the executing dealer.
As with CCPs, prime brokerage arrangements concentrate risk and risk
management. Thus, the legal soundness of prime brokers’ contracts and the
robustness of their processing capabilities and risk management systems are of
vital importance to the safety of such arrangements.

Collateralisation levels by type of counterparty
(share of exposures collateralised; percentages)
Banks/ Sovereign/

All OTC broker- Hedge Institutional supra-
derivatives dealers funds investors national Corporations Other

All respondents 69 78 141 58 25 47 91
Large firms 73 87 146 73 31 32 41
Small/medium

firms 68 76 134 43 20 57 131

Source: ISDA Margin Survey 2010 — Preliminary Results, ISDA, April 2010.
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3.2 CCP CLEARING

Where trades are cleared centrally by a CCP, each party will have one single
counterparty risk exposure — an exposure vis-a-vis the CCP, an institution
specialising in risk management. One of the key benefits of CCP clearing is the
fact that, as a result of multilateral netting by novation, clearing members’ credit
risk exposures are much smaller than they would be in bilateral relationships.
Moreover, CCPs apply consistent, highly robust risk management tools to all
exposures. (For more information on CCPs, see Sections 3.2 and 3.3 of Chapter 2.)
Furthermore, CCP clearing allows transparency on counterparty risk exposures.

The clearing of derivatives usually takes place within a tiered structure. The CCP
restricts direct participation in the clearing process to the most creditworthy sub-set
of market participants (e.g. those meeting certain capital and other requirements).
Only these market participants have a principal-to-principal relationship with
the CCP for all contracts accepted for clearing. Market participants that are
not clearing members need to establish an account relationship with a clearing
member in order to effect settlement. This can be a direct relationship with the
clearing member, or it can be done indirectly through a clearing broker.

A CCP’s risk management is more challenging for OTC derivatives than
for exchange-traded derivatives. There are two specific reasons for this.
First, as OTC derivatives contracts are often more complex and reliable prices
are less clearly observable, they require the use of more complex pricing models,
which may involve model risk. Second, any default procedures for OTC contracts
must accommodate the relative illiquidity of the instruments being cleared.
Thus, a number of interrelated factors influence a CCP’s decision on whether or
not a particular product should be eligible for central clearing. This decision will
depend on factors such as the extent to which the product is standardised, its risk
characteristics, the availability of price information and the trading liquidity
of the product.® Conversely, the risk management procedures implemented will
affect both the cost of participation in the CCP and the risk stemming from such
participation.

While central clearing is preferable to bilateral clearing for transparency and
financial stability reasons, it would be extremely difficult — and costly — to make
all OTC derivatives subject to CCP clearing. CCP clearing has been available
for a range of OTC interest rate swaps since 1999 and for selected OTC equity
derivatives since 2005. The first CCP services for credit default swaps were
launched at the end of 2008. As this instrument received a lot of attention in
conjunction with the financial crisis, central clearing services are now offered by
several CCPs following efforts by authorities and market participants.

In some countries and regions of the world (e.g. in the United States), CCPs
tend to be more specialised, while in other countries and regions (e.g. in Europe)
various CCPs now offer cross-product clearing (i.e. clearing covering various

¢ See Guidance on the application of the 2004 CPSS-IOSCO Recommendations for
Central Counterparties to OTC derivatives CCPs, CPSS-IOSCO consultative report,
BIS, Basel, May 2010.
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different securities and derivatives) and, following a process of consolidation
involving alliances and mergers, cross-border clearing and netting.

3.3 PORTFOLIO COMPRESSION

Although parties trading in OTC derivatives may not have large net exposures,
they may have large numbers of equal and opposite trades with multiple
counterparties. As a result, while their net exposures may be small, their gross
exposures may be large. Although in such cases the various contracts almost
cancel each other out in terms of their economic meaning, risk management,
collateralisation and the handling of payment flows have to be performed on
the basis of gross exposures for a large number of bilateral relationships, with
corresponding challenges for operational and counterparty risk management.

Portfolio compression (also referred to as the “termination” or “tearing-up” of
trades) is a process that identifies offsetting — and thus redundant — trades that can
be removed from a party’s books without changing its market risk profile. This
reduces the notional value of the party’s derivatives and thus its gross exposure.
It also reduces the notional size of the market. Compression may be performed on
either a bilateral or a multilateral basis, typically being most effective for market
participants who act as both buyers and sellers (i.e. broker-dealers).

The benefits of portfolio compression are that it reduces: (i) counterparty credit
risk (without changing the net market exposure of an institution); (ii) operational
risks and costs; (iii) administrative burdens and costs; and (iv) the overall cost of
capital. Portfolio compression also offers benefits for CCPs, as it can also be used
to compress CCPs’ portfolios. It may also facilitate default management, since
the smaller and simpler a defaulting party’s portfolio is, the quicker and easier it
will be to manage the consequences of that default.

Portfolio compression requires that contracts be highly standardised. The more
liquid and standardised the contracts, the easier it is to identify and match eligible
trades and tear them up. In practice, portfolio compression is predominantly used
with interest rate and credit default swaps and, to some extent, energy swaps.
It has been particularly useful in reducing risk exposures in the CDS market. Indeed,
between the start of 2008 and spring 2010 a notional value of some USD 50 trillion
was removed from the market and parties’ balance sheets by means of compression
cycles. While additional trading has taken place in the meantime, this compression
saw the notional size of the market halved to some USD 30 trillion from its peak
of over USD 60 trillion.”

7 See: Ensuring efficient, safe and sound derivatives markets, European Commission staff
working paper, SEC(2009) 905 final, European Commission, July 2009; and Duffie, D., Li, A.
and Lubke, T., “Policy perspectives on OTC derivatives market infrastructure”, Staff Reports,
No 424, Federal Reserve Bank of New York, New York, rev. March 2010.
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How portfolio compression works

1. Three parties all trading with each other 2. Portfolio compression across multiple parties

Replacement
sells trade
A €5 million C
Net seller: Net buyer:
€5 million €5 million
sells sells tervrrrziildaie d Trade
€10 million €10 million terminated

3. Result
One trade between the parties that reflects the
economics of the original trades

sells
€5 million

1. — Party A buys €5 million of protection from Party C, but sells €10 million
of protection to Party B. Party A is thus a net seller of €5 million in product X.
— Party B has two credit derivatives positions in product X. It buys €10 million of
protection from Party A and sells the exact same amount of protection to Party C,
s0 its net position in product X is zero.
— Party C sells €5 million of protection to Party A, but buys €10 million from
Party B. Thus, Party C is a net buyer of €5 million in product X.

2. Portfolio compression eliminates the two trades that Party B has with Parties A
and C, and creates a replacement trade between A and C taking into account their
original trade.

3. The Result:
There is now one trade across all three parties without affecting the economics
of the original trades.

Source: Duffie, D., Li, A. and Lubke, T., “Policy perspectives on OTC derivatives market
infrastructure”, Staff Reports, No 424, Federal Reserve Bank of New York, New York,
rev. March 2010.

3.4 RECENT INITIATIVES

During the financial crisis that erupted in 2007 and then intensified following
the collapse of Lehman Brothers in September 2008, several financial market
segments faced severe challenges, resulting in stalled trading and dysfunctional
markets. Institutions were hesitant about trading, as they lacked information
on counterparties’ risk exposures. One contributing factor was the lack of
transparency regarding risk exposures in derivatives markets, particularly for the
OTC segments.
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Following the crisis, there is now a broad policy consensus across the G20 on
the need to increase the use of CCPs for OTC derivatives and ensure that OTC
derivatives transactions are reported to trade repositories. In particular, the use
of these infrastructures is expected to significantly reduce counterparty risk and
enhance transparency in OTC derivatives markets. While this work has initially
focused on credit default swaps in view of the immediate systemic risk concerns
regarding these markets in the context of the financial crisis, it has subsequently
been extended to cover all OTC derivatives. This has already resulted in several
CCPs and trade repositories being set up for OTC derivatives, and more are
expected to be established in due course.

The main policy priorities and initiatives in major economies relate to the
establishment of legislation on OTC derivatives and related infrastructures
(including the improvement of transparency and risk management for bilaterally
cleared transactions), as well as the establishment of effective arrangements for
cooperation between authorities on the question of CCPs and trade repositories
for OTC derivatives.

The alignment of the various legislative frameworks in place around the
world is highly desirable given the global nature of OTC derivatives markets
and the global financial stability implications of the new infrastructures for
OTC derivatives. It is important that such legislation be consistent with the
international standards drawn up by the European System of Central Banks
(ESCB), the Committee of European Securities Regulators (CESR), the CPSS
and IOSCO for financial market infrastructures. Elements under consideration in
the various legislative initiatives include: (i) provisions increasing (and potentially
requiring) the use of CCP clearing for eligible (i.e. sufficiently standardised
and liquid) OTC derivatives; (ii) provisions on requirements regarding the
authorisation, risk management and transparency of CCPs and trade repositories
for OTC derivatives, with a view to ensuring the safety and resilience of these
infrastructures and their effective contribution to enhanced market transparency;
and (iii) provisions on effective access — including cross-border access — by all
competent authorities (including central banks) to the information stored in trade
repositories, in line with their information needs. As some OTC derivatives are
not sufficiently liquid and standardised to be eligible for central clearing, specific
measures are also envisaged in order to promote enhanced risk management
and transparency for these transactions. These measures include the mandatory
reporting of transactions to trade repositories, enhanced collateralisation and
potentially the introduction of capital charges for credit exposures stemming
from bilaterally cleared contracts.

Given the global nature of the OTC derivatives market, cooperative oversight

arrangements are being set up by the overseers and regulators responsible for
the new CCPs and trade repositories in accordance with international principles



for cooperative oversight. In this context, efforts are being made to allow
information to be shared horizontally with a wide variety of authorities across the
various infrastructures.?

4 SETTLEMENT

Exchange-traded and OTC derivatives are settled in a similar manner, using one of
two methods. The first is cash settlement, which entails a cash payment corresponding
to the net value of the contract at the time of its fulfilment. This method is used for
the vast majority of derivatives based on financial assets. The other method is the
physical delivery of the underlying asset in exchange for payment of the agreed
price. This is seen in a very small percentage of all transactions. However, physical
delivery is often used for derivatives based on commodities.

Traders on derivatives markets usually offset their positions in the assets
underlying the derivatives before the derivatives mature (i.e. before the settlement
date) by effecting an offsetting derivatives transaction. The clearing and netting
of these interconnected transactions is therefore crucial. This normally leads to
the settlement of simple cash payments (i.e. payments from net debtors to net
creditors). The derivatives’ underlying assets are only settled where traders’ net
positions in underlying assets remain uncovered.

4.1 DERIVATIVES SETTLED IN CASH

The process of clearing and netting derivatives transactions typically leads to
the settlement of simple cash payments — i.e. payments from net debtors to net
creditors. Cash settlement is also practical for derivatives contracts which foresee
payment flows in various currencies.

These cash payments may be made through a payment system (in central bank
money if central bank accounts are used, or in commercial bank money if settled
in the books of a bank). Alternatively, those cash payments may be settled by
means of correspondent banking arrangements on the books of a bank. Where
legislation allows a CCP to maintain cash accounts for its members, funds
could also be transferred using an embedded payment system (see Section 4.4 of
Chapter 2) within the CCP.

There are also cash flows that need to be settled during the life of a derivatives
contract (such as the periodic payments made for some types of contract, payments
related to initial and variation margins, and contributions to clearing funds).
These payments will also be made using one of the channels described above.

As regards the settlement asset, there is a tendency in Europe for clearing houses
to settle cash transactions in euro in central bank money (i.e. all euro area CCPs

8 More information on challenges, policy priorities and initiatives under way in relation to
OTC derivatives can be found in Russo, Daniela, “OTC derivatives: financial stability
challenges and responses from authorities”, Financial Stability Review: Derivatives —
financial innovation and stability, Banque de France, Paris, July 2010.
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have settlement links with TARGET2). In the United States, tiered structures
are more common for cash settlement, with the result that cash transactions are
usually settled via accounts held with one or more commercial banks.

Finally, it should be noted that the CLS system (see Section 3.3 of Chapter 9)
acts as the main payment settlement system for cash-settled CDS and
non-deliverable forward foreign exchange transactions on the OTC market.
It settles all cash payments for CSDs which are confirmed electronically in the
Depository Trust & Clearing Corporation’s trade information warehouse in the
United States, which automatically feeds up-to-date trading details into CLS’s
electronic settlement process. The two systems exchange real-time information
on the status of all payment instructions that have been submitted to CLS.
Settlement members submit their payment instructions directly to the CLS system
for the matching of payment orders. Once these instructions have been validated,
they are settled on the settlement members’ accounts with CLS Bank. Institutions
that do not have a direct relationship with CLS Bank have to establish access
via a member of the CLS system. In providing this payment settlement service,
CLS acts as an offshore system for all eligible currencies bar the US dollar.

4.2 DERIVATIVES SETTLED PHYSICALLY

Upon the maturity of the relevant derivatives contract, the underlying asset is
settled by means of the delivery of the underlying asset in exchange for the
payment of the agreed price.

The physical delivery of securities (e.g. in the case of an equity option or a CDS
which is settled physically) takes place by means of book entry in a CSD or ICSD
or via a custodian. If both counterparties have an account with the same CSD,
settlement takes place in the accounts of that CSD. If they have accounts with
different CSDs, it may be possible to deliver securities from one party to the other
using link arrangements (i.e. direct, indirect or relayed links) between the CSDs
concerned (see Section 5 of Chapter 2). Where CSD delivery is not possible or
impracticable, the parties can make use of settlement services involving one or
more custodian(s).
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CHAPTER 4

KEY CONCEPTS - RISKS®

I INTRODUCTION

In payment, clearing and settlement systems, participants face the risk that
settlement in the system will not take place as expected, usually owing to
a party defaulting on one or more settlement obligations. This “settlement risk”
includes, in particular, credit risk, liquidity risk, operational risk and legal risk.
These risks can lead to systemic risk if problems within one financial institution
spread to others. Payment, clearing and settlement systems that are capable
of generating such a domino effect or causing problems to spread to the domestic
or international financial system are referred to as “systemically important
systems”. Risks arise both as a result of the specific features of an individual
system or arrangement (such as the fact that the completion of a transaction
requires the settlement of two related legs, or the specific netting arrangements
in place) and on account of the interdependence of the various systems.

This chapter provides an introduction to some key concepts regarding risks
relevant in the handling of payments and transactions relating to financial
instruments. It also endeavours to provide some examples of ways to mitigate
such risks. More detailed information on these risks and their mitigation can be
found, for example, in the various reports of the Committee on Payment and
Settlement Systems published by the Bank for International Settlements.®

2 CREDIT RISK

Credit risk is the risk that a counterparty will not settle (i.e. discharge)
an obligation for full value, neither when that obligation becomes due nor
at any time thereafter. It stems from the extension of any form of unsecured
(i.e. non-collateralised) credit and from a failure to synchronise the various
interrelated elements (or “legs”) of a transaction. For example, in interbank
payments, payment data may be exchanged directly between banks (with funds
credited to receiving customers) before interbank settlement has been completed.

* This chapter was prepared by Andreas Erl, Anca Fiissel and Simonetta Rosati, with contributions
by Markus Mayers and Andreas Schonenberger. Valuable comments and suggestions were
provided by Monika Hempel, Tom Kokkola, Johannes Lindner and Klaus Lober.

° See, for example: Core Principles for Systemically Important Payment Systems, CPSS,
BIS, Basel, January 2001; Recommendations for Securities Settlement Systems, CPSS and
10SCO, November 2001; Recommendations for Central Counterparties, CPSS and 10SCO,
November 2004; Progress in reducing foreign exchange settlement risk, BIS, Basel, May
2008; and The interdependencies of payment and settlement systems, BIS, Basel, 2008.
(The first three will be reviewed in 2010 by the CPSS and IOSCO.) See also livarinen, Timo
et al., “Regulation and control of payment system risks — a Finnish perspective”, Bank of Finland
Studies, A:106, Suomen Pankki — Finlands Bank, Helsinki, 2003.
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Other examples of asynchronous settlement are: (i) the two currency legs
involved in foreign exchange transactions; and (ii) securities transactions with
two delivery legs (i.e. a securities leg and a cash leg), the two legs of which are
often processed and settled in separate systems. In such situations, there is a risk
of the purchaser of an asset delivering funds to its counterparty but not receiving
the asset purchased, which would entail a loss equal to the full principal value
of the asset involved.

Credit risk includes:

— principal risk or counterparty risk — i.e. the risk of losing part or all of the
value of a transaction in the event that the seller of a financial asset delivers
but does not receive payment or the buyer pays but does not receive the asset
in question;

— replacement cost risk, or the risk of losing unrealised gains (also called
“market risk” or “price risk”) — i.e. the risk that, owing to a party to a
transaction failing to discharge its obligation on the settlement date, the
other party to the trade will have to replace the original transaction at current
market prices and thereby incur replacement costs.

In settlement systems, credit risk is also understood to include the risk of the
settlement agent failing (see Section 2.3).

2.1 CREDIT RISK IN PAYMENT SYSTEMS

In an RTGS system, individual payments are settled one by one, usually in
central bank money, with immediate finality. As a result, RTGS settlement in
central bank money eliminates credit risk for other participants in the system.

In a net settlement system, there is normally a certain time lag between the
system’s acceptance and processing of a transaction and its final settlement
(i.e. payment data are often delivered to the receiving system participant — with
funds potentially being credited to receiving customers — prior to interbank
settlement being completed). During this period the receiving participant will
have credit risk exposure to the sending participant.

The credit risk involved in net settlement systems can be reduced by various
methods, several of which are detailed below.

— The frequency of net settlement cycles during the day can be increased,
which serves to reduce the duration of participants’ credit risk exposure
in each cycle.

— Upper limits can be placed on the size of individual payments.
— The size of intraday exposures can be restricted by means of bilateral
or multilateral sender or receiver limits. Limits can be set individually by

participants or centrally by the system. The most common forms of limit are:
(i) bilateral net receiver limits (i.e. credit caps), whereby each bank in the

116



system defines the maximum intraday net credit position that it is prepared
to incur with regard to every other bank in the system on the basis of its
assessment of those other banks’ creditworthiness; and (ii) system-wide net
sender debit limits (i.e. debit caps), which are set centrally in the system,
placing a limit on the aggregate net debit position that a bank is permitted
to have vis-a-vis the rest of the system participants taken as a whole.
To be effective, any limits should automatically be controlled by the system
on a continuous basis and should not rely exclusively on monitoring by
participants.

— Loss-sharing arrangements can be implemented to cover the largest possible
debit position of a participant, so that settlement can be completed even if the
participant with the largest risk exposure (i.e. the largest net debit position)
fails to settle. (There are also cases where the two largest risk exposures are
covered.) Such arrangements have three components:

a) an agreement on the method of loss-sharing, which could be on either
a “defaulter pays” basis (i.e. each participant is required to collateralise
any exposures it creates for other participants), or a “survivors pay” basis
(i.e. losses from a party’s default are borne by the surviving participants in
accordance with some predetermined formula, be it in equal shares or on
some kind of pro rata basis);

b) an agreement on the extent and form of collateralisation, which could, for
instance, take the form of (i) a cash or securities-based collateral pool, or
(ii) dedicated and irrevocable credit lines or guarantees provided by trusted
third parties;

¢) practical arrangements for effecting settlement in the event of a loss being
incurred — i.e. establishing the existence and extent of the loss, triggering
the implementation of the loss-sharing agreement and activating the
required liquidity.

Loss-sharing arrangements could potentially lead to a second round of
settlement failures — e.g. where a bank which previously had only just
enough liquidity to cover its original obligations was called upon to provide
additional funding in excess of its liquid resources.

— Membership of a system can be limited to those banks that are considered
least likely to default on a settlement obligation. Whatever the criteria used
to define such a group, they need to be publicly disclosed and must be
objective and non-discriminatory. Even so, no form of restricted membership
can ever guarantee that participants will never default.

2.2 FOREIGN EXCHANGE SETTLEMENT RISK

Foreign exchange settlement risk arises when one party to a foreign exchange
transaction transfers the currency it has sold without being certain that the
currency it has bought has been (or will be) delivered. Some institutions may have
exposures to foreign exchange settlement risk that are extremely large relative to
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their capital base. This is particularly dangerous if this risk is poorly understood
and controlled by the institutions concerned. Foreign exchange settlement risk
is of considerable concern to regulatory authorities, as its materialisation could
have serious consequences from a financial stability viewpoint.

The main sources of foreign exchange settlement risk are:
« differences in time zones and payment system opening hours;

* settlement of the two currency legs in two separate national large-value
payment systems, particularly if one of the currencies is delivered via a
system which does not offer intraday settlement finality;

» a lack of optimised internal payment processing practices within banks,
and early payment cancellation deadlines (which affect the duration of risk
exposures);

* inadequate risk management by individual banks.

In order to eliminate foreign exchange settlement risk, the settlement of the
two legs of a foreign exchange transaction must be truly simultaneous. In view
of the size of the global foreign exchange market and the amounts of money
that are potentially at risk, G10 central banks developed a strategy in the
mid-1990s to reduce systemic risks arising from the settlement of foreign exchange
trades. This resulted in the development by the private sector of a dedicated
system, Continuous Linked Settlement, which provides a PvP mechanism for
the settlement of foreign exchange transactions (see Section 5.2 of Chapter 1 for
a description of PvP and Section 3.3 of Chapter 8 for a description of CLS).

2.3 SETTLEMENT AGENT RISK

Settlement agent risk refers to the risk that the settlement agent serving a payment
system or correspondent banking arrangement could fail (see also Section 3
of Chapter 1). This could lead to uncertainty regarding the status and possible
cancellation of customer and interbank payments submitted to the settlement
agent, as well as the loss of existing settlement balances (i.e. deposits) held with
that agent. The risk of losing settlement balances is also relevant as regards
issuers of e-money.

In most systemically important payment systems, the settlement bank is the
central bank, which in practice eliminates participants’ credit risk as regards
the settlement agent. In the securities markets, most CSDs settle in central
bank money given their systemic importance. However, the ICSDs, as well
as numerous CSDs, settle all or part of their transactions in commercial
bank money.

In arrangements where the settlement agent is an institution other than the
central bank, it is important that the central bank and the banking supervisor(s)
have in place an oversight and supervisory regime that is sufficiently rigorous
to minimise the likelihood of the settlement agent failing.
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2.4 CREDIT RISK IN SECURITIES SETTLEMENT SYSTEMS

The major sources of credit risk in securities settlement systems relate to two
types of time lag and a lack of synchronisation.

First, a time lag between the conclusion and settlement of a securities transaction
will give rise to replacement cost risk if there is a failure to deliver either the
securities or the funds, or if insolvency proceedings are opened against one
of the parties to the transaction, with the result that the transaction cannot be
executed and has to be replaced. It may not be possible to replace the transaction
on the same terms (if at all). The longer the time lag between the conclusion and
settlement of the transaction and the greater the fluctuation in market prices, the
higher the replacement cost risk.

Replacement cost risk can be avoided by settling securities transactions in
real time, with settlement taking place as soon as the transaction is concluded.
This risk can also be mitigated by adopting specific measures aimed at facilitating
securities settlement both directly (e.g. by shortening the settlement cycle) and
indirectly (e.g. by requiring prompt trade confirmation and/or matching and
by promoting access to ancillary services such as securities lending or, where
available, CCP clearing and netting (see Sections 3.2 and 3.3 of Chapter 2)).

Second, if there is a time lag between the settlement of the two legs of the
transaction (i.e. the securities leg and the cash leg), a counterparty could fail
after it has received the asset purchased but before it has delivered the asset sold.
The party that delivers its asset first has a credit risk exposure to its counterparty
equivalent to the agreed value of the principal. The longer the time lag between
the completion of the securities and cash legs, the longer the party in question
is exposed to that principal risk. Settlement on a delivery-versus-payment basis
ensures that securities are delivered only if payment takes place (and vice versa),
thereby providing a mechanism for eliminating such settlement-related principal
risk. The widespread adoption of DvP mechanisms by CSDs and the ICSDs has
certainly made a significant contribution to the reduction of this risk.

2.5 CUSTODY RISK

Custody risk is the risk of a loss being incurred on securities in custody
as a result of the custodian’s insolvency, negligence, misuse of assets, fraud, poor
administration or inadequate record-keeping.

In order to mitigate custody risk, it is essential that the custodian keep customers’
securities separate from its own in its books (“account segregation”), in order
to protect customers’ securities against possible claims by the custodian’s
creditors.

Moreover, in indirect holding systems for securities (see Section 1.4 of
Chapter 2), it is essential to prevent custodians from unduly creating securities or
making entries that result in negative balances being held on securities accounts.
The undue creation of securities by a custodian is a mistake in an accounting or
book-keeping activity which results in a situation where the total value of the
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overall holdings of a particular security recorded on the relevant accounts in the
CSD exceeds the total value of the original issue of that security (as evidenced
by the total value shown in the relevant issuance account held at the CSD).
The undue creation of securities can be prevented at the various stages of the
custody chain by reconciling the custodian’s accounts with the CSD’s accounts.

In order to further minimise custody risk, it is advisable, in those jurisdictions
where this practice is permitted, that a customer’s explicit consent be required
before a custodian can use a customer’s securities for its own business
(e.g. for securities lending or as collateral for its own credit).

2.6 RISKS IN INTERNALISED SECURITIES SETTLEMENT

In jurisdictions permitting indirect holding systems, securities transactions can
be settled in the books of a custodian bank without a corresponding accounting
entry being made in the books of the CSD. This practice, which is referred to as
“internalised settlement” or “book-entry settlement”, occurs where a custodian
bank has two customers transacting with each other and the custodian transfers
the customers’ secur