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INTERBANK PAYMENTS IN PER CENT OF DISPOSABLE AMOUNT AT TIME
OF SETTLEMENT Chart 51
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Note: Payments have been weighted by size. Payments below kr. 1 million have been omitted. In the Chart, each
payment has been related to the participant's disposable amount at the time the payment was settled. A partici-
pant's disposable amount is calculated on an ongoing basis during Kronos' opening hours and corresponds to the
participant's maximum credit line at Danmarks Nationalbank plus the balance of the participant's current ac-
count.

Source: Danmarks Nationalbank.

REDISTRIBUTION OF KRONE LIQUIDITY BETWEEN BANKING INSTITUTIONS Chart 52
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The banking institutions' intraday liquidity requirement at Danmarks
Nationalbank

The substantial redistribution of krone liquidity via payment and settle-
ment systems makes great demands on the banking institutions' ability
to monitor and manage intraday liquidity. This can be seen from Chart
53, which illustrates the fluctuations in the banking institutions' daily
liquidity requirements for settlement of payments at Danmarks Nation-
albank during the Kronos opening hours (7:00 a.m. to 3:30 p.m.). Since
the beginning of 2008, the minimum daily liquidity requirement has
averaged kr. 12 billion, but on some days it has been much higher, no-
tably on the first banking days in 2008 and 2009, when it reached kr. 92
and 103 billion, respectively. In practice, however, the banking institu-
tions made extensive use of their intraday overdraft facilities on their
current accounts at Danmarks Nationalbank as their maximum liquidity
requirements within the day reached kr. 189 and 207 billion, respec-
tively. Even on these days, the maximum liquidity requirement consti-
tuted only a limited share of the liquidity reserved by the banking insti-
tutions for settlement of payments at Danmarks Nationalbank, i.e. kr.
361 and 416 billion, respectively.

LIQUIDITY REQUIRED FOR KRONOS SETTLEMENT Chart 53
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Note: Liquidity reserved for settlement of payments at Danmarks Nationalbank is equivalent to the banking institution's
maximum credit line plus its current-account balance when Kronos opened (7:00 a.m.) and is often referred to as its
disposable amount. The maximum liquidity requirement corresponds to the liquidity needed by the banking institu-
tions for settling all outgoing payments over the day without delay. The calculated maximum liquidity requirement
depends on the order in which payments were settled during the day. Likewise, the minimum liquidity requirement
corresponds to the liquidity needed by the banking institutions for settling all payments over the day with maximum
netting of incoming and outgoing payments.

Source: Danmarks Nationalbank.
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Against this background, Danmarks Nationalbank still believes that the
banking institutions overall have sufficient liquidity scope to meet their
payment obligations as they fall due. Nevertheless, the current financial
crisis has shown that intraday liquidity risk remains an important ele-
ment of the risk management of banking institutions, etc. This is re-
flected in the Principles for Sound Liquidity Risk Management and Su-
pervision published by the Basel Committee in September 2008. Here,
intraday liquidity risk has been given much more attention than in the
Committee's 2000 report on managing liquidity risk, cf. Box 19.

Intraday liquidity requirements in kroner outside Danmarks Nationalbank
Due to the large number of direct Kronos participants, krone-
denominated transactions between Danish banking institutions without
the involvement of Danmarks Nationalbank — and the associated liquid-
ity requirements — are insignificant when compared with the situation in
other small European countries.' Only very small banking institutions do
not participate in Kronos.

A number of banking institutions have significant transactions in kroner
with abroad. Such transactions are settled via correspondent banks, which
may give rise to substantial settlement risks.

For krone transactions linked to foreign-exchange trades, the establish-
ment of CLS has limited the need for liquidity considerably due to sub-
stantial netting of opposite payments prior to settlement. In 2008, netting
of opposite payments, e.g. Danish kroner purchased and sold with the
same value date, meant that the participants' pay-ins in kroner consti-
tuted less than 4 per cent of the gross value of kroner settled in CLS, cf.
Table 10 in the Tables section. To support liquidity in CLS settlement, all
pay-ins to CLS take place via central-bank payment systems so that, if nec-
essary, the payments can be financed immediately through credit lines
granted by the central banks. This is a core feature of CLS settlement as
pay-ins — from banks worldwide — must meet fixed deadlines.

The banking institutions' payments in foreign exchange

In the course of 2008, it became increasingly difficult for banking institu-
tions to conduct payments in foreign exchange due to mounting pres-
sures in the money markets that made it hard to raise the necessary li-
quidity to meet short-term requirements, including payment obligations
in foreign exchange. Payments in euro and dollars are particularly im-
portant to Danish banking institutions, and consequently in the autumn

4
See Irene Madsen, The Financial Sector's Payments via Kronos, Danmarks Nationalbank, Monetary
Review, 1st Quarter 2008.
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THE BANKING INSTITUTIONS' MANAGEMENT OF INTRADAY LIQUIDITY RISK Box 19

In September 2008, the Basel Committee published a report with recommendations
for liquidity risk management by banking institutions." Principle 8 says, "A bank
should actively manage its intraday liquidity positions and risks to meet payment and
settlement obligations on a timely basis under both normal and stressed conditions
and thus contribute to the smooth functioning of payment and settlement systems."

Banking institutions should be able to identify time-critical payments and give these
payments higher settlement priority than other payments, i.e. postpone payments
without an intraday deadline for later settlement, if necessary. Time-critical payments
are e.g. payments to foreign-exchange and securities settlement systems where large
sums are typically settled en bloc at fixed times. If incoming payments from a partici-
pant have not been received, this may have a severe negative impact on the liquidity
positions of other system participants and completely halt the settlement process.

In addition, liquidity management by banking institutions should take into account
that incoming and outgoing payments during a day may add up to very large sums
that cannot be calculated with certainty as they depend on factors beyond the control
of the individual banking institution.

Moreover, for many expected payments the settlement time is not known before-
hand. This may lead to considerable liquidity withdrawal from a banking institution
within a day, in many cases exceeding the liquidity held by the banking institution at
the start of the day.

In view of the above, intraday operational liquidity management by banking insti-
tutions should be based on:

« Calculations of the expected daily gross liquidity flows, with estimates of potential
liquidity deficits that may arise at different times of the day. The calculations should
identify the most important sources (counterparties and payment and settlement
systems) for both incoming and outgoing liquidity flows.

« Continuous monitoring of liquidity positions during the day in relation to the de-
velopment in expected payment activities and the available liquidity, including any
unutilised intraday credit lines and assets eligible as collateral. This procedure
should support the postponement of payments to ensure the settlement of time-
critical payments.

« Sufficient access to intraday funding from central banks and correspondent banks in
the currencies in which payments are transacted.

« Systems, procedures and legal arrangements enabling procurement of intraday li-
quidity by pledging securities, etc. as collateral, if necessary. Awareness of how fast
liquidity can be procured by pledging of specific assets as collateral.

« Systems to ensure that outgoing payments are checked. This involves an overview
of outgoing payments by large customers, as well as the option to regulate their in-
traday credit lines fast, if necessary. Effective control of outgoing payments also re-
quires that payments by different business units are coordinated.

« Efficient management of operational risk and contingency planning, taking into ac-
count the potential liquidity effects of unforeseen incidents such as IT system fail-
ures in payment and settlement systems. The capacity of the contingency plans
should be based on stress testing of various scenarios and should include procedures
for fast bridging of unforeseen liquidity gaps in emergency situations.

See Principles for Sound Liquidity Risk Management and Supervision, Bank for International Settlements, 2008.
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DELAYED SETTLEMENT OF THE CENTRAL GOVERNMENT'S INTEREST AND
REPAYMENTS ON DEBT DENOMINATED IN EURO Box 20

The VP45 settlement block, in which periodic payments (interest, repayments, divi-
dend, etc.) in euro is settled, was delayed by 1%2 hour on 14 November 2008. The rea-
son was that on that day Danmarks Nationalbank did not receive euro from counter-
parties — to be used for payment of interest and repayments on euro-denominated
bonds issued by the central government — before the deadline for transfer of cash for
the VP45 settlement block (11:50 a.m.). Under the existing market practice, the coun-
terparties only had an obligation to deliver within the day, i.e. by the close of business
(5:00 p.m.).

Previously, it had not been a problem for Danmarks Nationalbank to raise the nec-
essary liquidity from other sources at very short notice so that payment deadlines in
payment and settlement systems were always met. Because of the current financial
crisis this was not possible on 14 November 2008. As a consequence of the incident,
Danmarks Nationalbank has adjusted its internal procedures to avoid late procure-
ment of liquidity to cover payment obligations in euro in the VP settlement.

of 2008 Danmarks Nationalbank, like the central banks of several other
small countries, established temporary mutual swap lines with the Federal
Reserve and the ECB.'

In Denmark, one consequence of the pressure on the euro money mar-
ket was that VP Securities settlement with the cash leg in euro was more
frequently delayed in 2008 than in previous years. Danmarks National-
bank was also affected on one occasion in 2008, cf. Box 20.

Business continuity in Kronos

Because payment systems are so important to liquidity redistribution
between banking institutions, the requirements for the operational sta-
bility and business continuity of such systems are high. Against that
background, Danmarks Nationalbank has analysed the need for settle-
ment of payments via manual contingency procedures (processing of
payment requests sent by fax) in the event that normal settlement of
payments in Kronos is not possible.

As regards liquidity redistribution between system participants, set-
tlement of all CLS payments and the largest 200 payments would com-
prise a reasonable share of the banking institutions' liquidity require-
ments that are met through payment settlement in Kronos, cf. Chart 54.
This also applies on days with large liquidity requirements. CLS payments
and the largest 200 payments constitute approximately 10 per cent of

! See Danmarks Nationalbank's press releases of 24 and 29 September 2008 on the swap line with the
Federal Reserve and of 27 October 2008 on the swap line with the European Central Bank.
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UNMET LIQUIDITY REQUIREMENTS IN CASE OF FULL-DAY FAILURE OF

KRONOS Chart 54
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Note: The participants' liquidity requirements have been calculated as the minimum liquidity required to settle one
day's interbank payments after maximum netting of incoming and outgoing payments adjusted for the liquidity
requirements met by payments settled under the contingency procedure. The Chart has been compiled on the
basis of interbank payments settled on 22 days in January 2008.

Source: Kristian Sparre Andersen and Irene Madsen (2009), A quantitative assessment of international best practice for
business continuity arrangements in payment systems, in Harry Leinonen (ed.), Proceedings from the Bank of
Finland Payment and Settlement System Seminars 2007-2008, Bank of Finland Scientific monographs E:42, 2009
(forthcoming).

the daily transactions and can be settled without major delays to par-
ticipants within the normal Kronos opening hours.

Besides systemwide failures, other incidents also affect the banking in-
stitutions' ability to meet liquidity requirements via Kronos settlement. If
internal problems prevent a participant from remitting payments via
Kronos, this could mean that other participants must raise considerably
more liquidity elsewhere, cf. Chart 55.

Although most of the daily liquidity requirement that the participants
cover via Kronos can be met by settling a limited number of transac-
tions, it would not be prudent to rely on contingency procedures to
mitigate the impact of a system failure. If the system is down for a full
day or more, settlement of payments in contingency mode and the sub-
sequent "tidying up" (settlement of postponed payments) will involve a
considerable manual effort on the part of Danmarks Nationalbank and
Kronos participants. It is therefore important that normal settlement of
payments can be resumed within a few hours following a failure.

For Kronos, 75-90 per cent of all payments during a day are settled
within 4 hours and before 1 p.m. (22 hours before the system closes).
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PARTICIPANTS' LIQUIDITY REQUIREMENTS WHEN A LARGE PARTICIPANT

IS UNABLE TO SETTLE PAYMENTS IN KRONOS Chart 55
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day's interbank payments after maximum netting of incoming and outgoing payments adjusted for the increase
in the liquidity requirement arising when a large bank is unable to settle payments in the normal way, taking
into account the payments settled under the contingency procedure. The Chart has been compiled on the basis
of interbank payments settled on 22 days in January 2008.

Source: Kristian Sparre Andersen and Irene Madsen (2009), A quantitative assessment of international best practice for business
continuity arrangements in payment systems, in Harry Leinonen (ed.), Proceedings from the Bank of Finland Payment
and Settlement System Seminars 2007-2008, Bank of Finland Scientific monographs E:42, 2009 (forthcoming).

Since a day's planned payments can easily be processed within a very
short interval (1-2 hours), system failure within the peak 4 hours can be
handled by settling time-critical payments and large-volume payments
using the contingency procedure while the system is down and postpon-

EFFECT ON PAYMENT SETTLEMENT OF KRONOS FAILURES OF SHORT

DURATION Chart 56
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Source: Kristian Sparre Andersen and Irene Madsen (2009), A quantitative assessment of international best practice for business
continuity arrangements in payment systems, in Harry Leinonen (ed.), Proceedings from the Bank of Finland Payment
and Settlement System Seminars 2007-2008, Bank of Finland Scientific monographs E:42, 2009 (forthcoming).
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SETTLEMENT RISK IN FOREIGN-EXCHANGE TRANSACTIONS AND
FINANCIAL STABILITY Box 21

When a foreign-exchange transaction has been concluded, it is settled via two oppo-
site payments between the parties. A transaction in e.g. kroner against euro involves a
payment in kroner by one party to the other and a payment in euro in the opposite
direction. This entails a risk that a foreign-exchange dealer sends the sold amount in
one currency to the counterparty without receiving the purchased amount in the
other currency, e.g. if the counterparty goes into liquidation. This risk is known as set-
tlement risk and is thus a mutual credit risk incurred by the parties to a foreign-
exchange transaction, with an exposure corresponding to the full amount of the
transaction.

Since foreign-exchange transactions are very large nowadays, the settlement risk can
potentially have an impact on financial stability. This is why the CLS system was launched
in 2002 by around 70 of the largest banks worldwide, with support from the central
banks. CLS currently offers settlement of foreign-exchange transactions without settle-
ment risk in 17 currencies, including the Danish krone. CLS is based on the principle of
Payment-versus-Payment (PvP), i.e. simultaneous settlement of the two opposite legs of
a transaction. In this way, foreign-exchange dealers are always certain of receiving the
currency purchased when payment has been effected in the currency sold.

ing other payments until normal operation has been resumed. The com-
bined effect of ample system capacity and the modest number of trans-
actions in the last few opening hours, cf. Chart 56, imply a timeframe of
4 hours, which is long by international standards, for resumption of
normal settlement.’

FOREIGN-EXCHANGE SETTLEMENT

Third-party participation in CLS, the international settlement system for
foreign-exchange transactions, has grown substantially. The number of
Danish foreign-exchange dealers that joined CLS as third-party partici-
pants in 2007 and 2008 was greater than at any other time since the
system was established in 2002. A major contributing factor is that a
number of dealers - including Danish banks — that have not been con-
nected to CLS have found it difficult to trade foreign exchange during
the financial crisis. The reason is that transactions settled outside CLS
typically involve settlement risk for the parties, cf. Box 21.

In order for a foreign-exchange transaction to be settled via CLS, both
parties must be connected to the system, either directly as members or
indirectly as third-party participants, and therefore it has become a chal-
lenge for foreign-exchange dealers not connected to CLS to find trading

1
The Federal Reserve and the ECB have set a limit of 2 hours for resuming settlement of payments in
systemically important payment systems in the USA and the euro area after a failure.
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NUMBER AND VALUE OF FOREIGN-EXCHANGE TRANSACTIONS SETTLED IN CLS Chart 57
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Source: CLS Bank.

partners who are willing to take on the settlement risk during the finan-
cial crisis. CLS is currently the only global foreign-exchange settlement
system that eliminates settlement risk.

The increasing number of third-party participants, primarily small for-
eign-exchange dealers, affects e.g. the number and value of transactions
settled via CLS, as illustrated in Chart 57. The average value of transac-
tions settled via CLS has thus declined.

Moreover, the number of transactions settled via CLS soared during
September-October 2008 — when the financial market turmoil culmi-
nated following the collapse of Lehman Brothers. This episode high-
lights the need for central banks whose currencies are settled in CLS
regularly to oversee and ensure that CLS' IT system capacity is dimen-
sioned to allow CLS to process a very high number of foreign-exchange
transactions in periods of financial turmoil.

The Federal Reserve acts as lead overseer, coordinating CLS oversight
by the central banks with CLS currencies. The framework for coordinated
oversight is laid down in a protocol.

RETAIL PAYMENTS

Payments settled in the Sumclearing, the Danish Bankers Association's
retail settlement system, increased by 2 per cent in 2008, to a total of kr.
5,876 billion, the lowest rate of increase in several years, cf. Chart 58.
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SUMS SETTLED IN THE SUMCLEARING Chart 58
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This is primarily attributable to a slowdown in credit transfers, which
rose by only 1 per cent in 2008 compared with 10 per cent in the preced-
ing two years. As regards card transactions, use of foreign cards contin-
ues to rise more rapidly than use of the Dankort, although foreign cards
still account for only a small share — 15 per cent in 2008 — of the aggre-
gate card turnover.

Low liquidity risk in the Sumclearing

The Sumclearing is a multilateral net settlement system in which retail
payments on behalf of customers are settled during the night. Netting
of payments between participants prior to each settlement meant that
in 2008 the cash sums exchanged constituted only 24 per cent of the
underlying gross payments, cf. Table 8 in the Tables section.’

Compared with Kronos, Sumclearing settlement involves relatively
modest liquidity risk on most days. However, the Sumclearing plays a key
role in the banking institutions' liquidity management, as liquidity re-
ceived in the Sumclearing has often been reserved for other payment
obligations the same day. On certain days with extensive liquidity redis-
tribution among participants, it is therefore important that Sumclearing
settlement is not delayed.”

For a more detailed analysis of credit and liquidity risks in the Sumclearing, see Financial stability
2006.

The role of the Sumclearing in the daily redistribution of liquidity among participants in described in
Financial stability 2008, 2nd half.
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Improved Sumclearing operations

In recent years, cash settlement in the Sumclearing has not been fully
satisfactory as it has often been impossible to complete night-time set-
tlement in a timely manner.' This was the case on 21 days in both 2007
and 2008 because some banking institutions had not reserved sufficient
liquidity beforehand to meet their payment obligations in the system. As
of 1 January 2009, the Danish Bankers Association has therefore in-
creased the fee for postponement due to insufficient liquidity reserva-
tion considerably and emphasised the importance of settlement disci-
pline to participants. These measures seem to have had the desired ef-
fect as only two postponements were seen in the first four months of
2009.

In 2007, one incident experienced by a participant meant that a very
substantial number of transactions were not settled on time; in fact,
they were not finalised until several days later. This episode led to the
establishment of a special contingency procedure to address such inci-
dents. Moreover, the Danish Bankers Association has introduced manda-
tory control of credit transactions so that they do not exceed an upper
limit set by the participants. This control is expected to be implemented
by all participants in mid-2009. Finally, PBS — on behalf of the partici-
pants — has developed an enhanced solution for handling reversal trans-
actions that will facilitate the process of "tidying up" after such inci-
dents in future. Implementation of this solution has begun and is ex-
pected to be completed in early 2010.

Settlement times for payment transfers

Retail payment solutions are undergoing rapid development. In many
European countries it is now possible to execute and settle retail pay-
ments intraday, and in several countries - including the Netherlands and
the UK - such payments can be completed almost in real time. In addi-
tion, the retail payment infrastructures in countries such as Belgium,
Finland and the Netherlands permit same-day settlement of all retail
payment instruments.

Against that background, the Minister for Economic and Business Af-
fairs has asked Danmarks Nationalbank to chair a working group with
representatives from relevant stakeholders to analyse settlement times
in Denmark. Shorter settlement times would also reduce the partici-
pants' risks in connection with settlement of retail payments and sup-
port the use of new payment instruments.

' See Financial stability 2008.
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Sector agreement on bank transfers via Danmarks Nationalbank on
behalf of customers

The need to look into settlement times was highlighted in May 2008,
when a foreign financial enterprise contacted Danmarks Nationalbank
concerning execution and settlement of retail payments. The enterprise
found it inexpedient that, apparently, it was not able to make payments
between accounts at two Danish banks with the same value date at both
the remitting and receiving bank.

A sector agreement on "good value in connection with group trans-
fers at Danmarks Nationalbank" is aimed at ensuring that customers
need not suffer value-date losses on transfer of kr. 5 million or more via
current accounts at Danmarks Nationalbank.

When the foreign financial enterprise contacted Danmarks Nation-
albank, the Danish Bankers Association became aware that a few mem-
bers had misinterpreted the agreement to the effect that it was
not possible to execute and settle payment transfers below kr. 5 mil-
lion via current accounts at Danmarks Nationalbank without value-
date loss. After having been contacted by Danmarks Nationalbank, the
Danish Bankers Association therefore sent out a letter to the manage-
ments of its member banks, stipulating that the agreement did not
prevent customers from negotiating arrangements whereby payments
below kr. 5 million could be executed and settled with the same value
date.

New payment instruments

In many countries — including Denmark — considerable development and
innovation is taking place within payment instruments. A case in point is
payments initiated by mobile phone, i.e. mobile payments.

Technological advances in recent years have transformed mobile
phones into efficient payment instruments and in many countries mobile
phones are now used as direct replacements for payment cards and cash.

This innovation has also reached Denmark. Today, it is possible to buy
e.g. tickets for certain types of public transport via a mobile phone. The
price payable is then added to the user's next phone bill.

In several European countries, including France, projects have been
launched to promote the use of mobile phones in retail trade. With Near
Field Communication technology, the mobile phone is swiped past a
terminal and payment is effected immediately. The settlement proce-
dures are the same as for traditional card systems.

Although the volume of mobile payments is Denmark is still modest,
mobile phones could potentially become an important payment instru-
ment for consumers.
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New act to comprise all types of retail payments

On 28 January, the Minister for Economic and Business Affairs presented
a Payment Services Bill. The Bill is currently being processed by the
Folketing (Danish parliament).

The aim is to lay down uniform rules for all payment services, both
those that are comprised by the existing Act on Certain Means of Pay-
ment and those that are not, e.g. credit transfers.

If the Bill is passed, it will implement the EU Payment Services Direc-
tive, which was adopted in 2007 and must be transposed into national
legislation by 1 November 2009. The Directive is the legal foundation for
the efforts by European banks to establish a Single Euro Payments Area,
SEPA.

SECURITIES SETTLEMENT

The value of trading transactions in the VP settlement increased by 1.7
per cent in 2008, to kr. 23,555 billion, cf. Chart 59, on account of an in-
crease by 2.8 per cent in the bond trading volume. In contrast, the value
of equity transactions fell by 6.5 per cent during 2008, to kr. 2,701 billion
as a result of the lower general price level. Due to higher activity in the
Danish stock market, the number of VP settlement transactions set a
new record in 2008, reaching 17.2 million, which was an increase of 4.5
per cent on 2007. The number of equity trades rose by 5.2 per cent to
15.9 million, while the number of bond transactions fell by 3.1 per cent.

High operational stability in VP Settlement

The rising number of trades in 2008 meant that at times the VP settle-
ment had to process extraordinarily large numbers of transactions, up to
five times the normal volume of securities. During a few spells, the sub-
sequent cash settlement on participants' accounts was therefore eight

EQUITIES AND BONDS SETTLED IN THE VP SETTLEMENT Chart 59
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times as high as usual. In spite of these few peak days, settlement was
very stable, as in previous years, and VP Securities got through 2008
without major disruptions or delays. On one day in early 2009, VP set-
tlement was, however, affected by IT problems experienced by a large
participant, which led to delays and postponements.

Participants' handling of securities settlement has improved slightly

For a number of years, the settlement rate, i.e. the percentage of securi-
ties transactions settled on the agreed date, has been falling marginally,
cf. Chart 60, particularly for equities. The main reason is an increasing
number of foreign participants who have not met their delivery obliga-
tions.

VP has monitored developments and in mid-August 2008 introduced a
sanctions scheme at the request of the financial sector. The first step has
been to contact participants who do not meet their deadlines. Actual
fees are expected to be introduced during 2009.

The settlement rate for equity transactions improved slightly after the
scheme was introduced, rising by 3.2 percentage points from 94.4 per
cent in August to 97.6 per cent in December 2008, but subsequently fell
back a little in early 2009. The target is that 98 per cent of all transac-
tions should be settled on time, equivalent to the European benchmark,
and equivalent to the percentage for bond trading.

SETTLEMENT RATES FOR SECURITIES TRANSACTIONS IN THE VP
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DELAYS IN DAY-TIME SETTLEMENT IN DANISH KRONER Table 6
Days when settlement was delayed for more than 1

hour 2005 2006 2007 2008 Q12009
VP33 (PvP exchange of euro for kroner) ...... 1 0 2 6 2
VP35 (periodic payments) .......cccccevvrerieenene 1 2 1 2 1
VP40 (trading settlement) ............ 1 0 0 1 0
VP60 (trading settlement) ........cccccoeveeinnnnen. 0 1 1 0 0
Total delays in day-time krone blocks .......... 3 3 4 9 3

Note: Categorisation based on the time elapsed between the planned time when then individual blocks were to be run
and the time of entry of the net settlement amounts to the participants' settlement accounts at Danmarks Na-
tionalbank.

Source: Danmarks Nationalbank.

Timely settlement of the individual blocks

VP settlement is divided into two separate settlement procedures, for
securities and periodic payments (interest, dividends, etc.) respectively,
each comprising a number of settlement blocks. In addition, transactions
can be settled in real time.

In general, the individual blocks are settled in a timely manner with
very few delays. However, a review of all delays in VP settlement shows
that the block for settlement of liquidity in euro against kroner, VP33,
has been delayed more frequently in recent years than it used to be, cf.
Table 6. All delays in 2008 were attributable to one or more participants
having reserved euro liquidity too late. This development continued into
the 1st quarter of 2009.

CCP for clearing of trades concluded at NASDAQ OMX

On 16 October 2008, NASDAQ OMX announced the introduction of a
central counterparty (CCP) for clearing of equity trades concluded in the
Nordic stock markets. Since March 2009, participants have thus been
able to settle their equity trades through a CCP, and from 9 October
2009 CCP clearing will be mandatory for equity trades. A CCP acts as an
intermediary by stepping in after the conclusion of the trade and taking
over the counterparty obligations vis-a-vis both the buyer and the seller.
In this way, the CCP assumes the settlement risk (counterparty risk) on
the trade.

The rapid introduction of a CCP reflects the fact that CCP clearing of
trades in Danish equities already exists on various trading platforms that
have emerged after the implementation of the Markets in Financial In-
struments Directive (MiFID). This makes it more difficult for the Danish
market to maintain a non-standard settlement model. In the EU, CCP
clearing is the standard for all large stock markets, and the crisis has
amplified the wish to trade via a central counterparty rather than a
number of more or less familiar counterparties.
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As part of its oversight of Danish payment and settlement systems and
to follow up the IMF's assessment thereof in 2005-06, Danmarks Nation-
albank performed an analysis of the pros and cons of introducing a cen-
tral counterparty in the Danish securities market'. The conclusion was,
that the need for a central counterparty seemed to be limited as regards
spot trading. However, it was recommended that an investigation be
performed of whether the introduction of a CCP would be expedient in
the repo market, where the risk is greater and the advantages of a CCP
in terms of administration and capital adequacy are more pronounced.
The recently introduced CCP clearing comprises NASDAQ OMX Copen-
hagen's Large Cap equity market. Danmarks Nationalbank therefore
recommends that market participants investigate the potential advan-
tages of extending CCP clearing to include not only the equity market,
but also the repo market.

The central counterparties that will undertake CCP clearing in the Dan-
ish equity market are based abroad. To some extent they already clear
trades in Danish equities concluded on existing trading platforms, so
equity trades on these platforms can be included in the same CCP clear-
ing as trades on NASDAQ OMX. Danmarks Nationalbank and the Danish
Financial Supervisory Authority are therefore working with the authori-
ties of the jurisdictions where these CCPs are based or are active to pre-
pare a memorandum of understanding (MoU) on oversight in accor-
dance with the international standards for CCP activities.

VP Lux S.ar.l.

VP Securities (VP) has established a central securities depository in Lux-
embourg. The main aim is to give Danish banks and mortgage-credit
institutes access to issue euro-denominated bonds in the euro area so
that these bonds can be pledged as collateral to the Eurosystem with a
view to obtaining euro liquidity — a need that has increased strongly as a
result of the financial crisis.

For securities to be pledged as collateral to the Eurosystem, they must
be on the ECB's list of eligible assets. An application to this effect must
be sent to the central bank of the country where the securities are
quoted. As most of the securities issued in VP Lux are quoted on
NASDAQ OMX Copenhagen, Danmarks Nationalbank is responsible for
accepting them. Danmarks Nationalbank thus ensures that the ECB's
eligibility requirements are met, and if so Danmarks Nationalbank trans-

! See Working Paper 49/2007, Torben Nielsen and Peter Restelli-Nielsen, Analysis of the pros and cons
of introducing a central counterparty in the Danish securities market.
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fers the relevant securities data to the ECB's list, after which the securi-
ties can be pledged to the Eurosystem.

At end-2008, total bond issuance in VP had a market value of kr. 3,372
billion, of which approximately 5 per cent was denominated in euro,
equivalent to approximately kr. 168 billion (23 billion euro). Around half
of the bonds are short-term mortgage-credit bonds to finance adjust-
able-rate loans, the majority of which are refinanced at the end of each
year. In connection with refinancing at end-2008 new issuance took
place in VP Lux, whose outstanding issuance now totals approximately
14 billion euro.

Securities issued in VP Lux can also be pledged to Danmarks National-
bank as collateral for krone liquidity as well as intraday liquidity in euro,
since they can be transferred to VP via a link from VP Lux and can then
be pledged in accordance with Danmarks Nationalbank's existing proce-
dures.

The Luxembourg authorities supervise and oversee VP Lux. As opera-
tion of VP Lux has on the whole been outsourced to VP, Danmarks Na-
tionalbank and Banque Centrale du Luxembourg have concluded an
MoU on oversight of VP Lux. The MoU defines the framework for coop-
eration between the two central banks in terms of oversight of securities
settlement with a view to ensuring effectiveness and stability in accor-
dance with international recommendations.
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Appendix: Selected Events up to and during
the Financial Crisis

2 April 2007 New Century Financial, subprime mortgage lender, files for bankruptcy
(Chapter 11).

22 June 2007 Bear Stearns announces that it has provided a facility of up to 3.2 billion
dollars to the High-Grade Structured Credit Fund, while the High-Grade Structured
Credit Enhanced Leverage Fund will be deleveraged in the marketplace without finan-
cial assistance from Bear Stearns.

30 July 2007 IKB Deutsche Industriebank, IKB, announces that it is hit by the subprime
crisis. Rhineland Funding (conduit), with a credit facility with IKB, and to a lesser extent
IKB itself, have invested in structured credit products related to US subprime mortgages.
IKB's principal shareholder, KfW Banking Group, and three German bank funds had,
together with the government, provided a rescue package in the days up to 30 July.

9 August 2007 BNP Paribas suspends the calculation of mark-to-market for three money
market funds that are subprime-exposed, and puts a stop to amortisations.

9 August 2007 The European Central Bank, ECB, provides 95 billion euro to the money
market with overnight maturity. Three more operations are carried out in the following
days, totalling almost 117 billion euro.

26 August 2007 Landesbank Baden-Wurttemberg announces that as of 1 January 2008 it
will take over Sachsen LB, which had suffered large losses on subprime investments.

14 September 2007 The Bank of England announces that it is ready to provide liquidity
support to Northern Rock. This leads to an actual run on Northern Rock, followed by a
government guarantee, on 17 September, for Northern Rock's existing deposits.

11 January 2008 Bank of America announces its acquisition of Countrywide Financial, a
major provider of mortgage financing.

13 February 2008 IKB announces that the losses on its portfolio are of a magnitude that
requires yet another bailout operation.

17 February 2008 The British government announces the temporary nationalisation of
Northern Rock.

14 March 2008 The Federal Reserve and JPMorgan Chase provide liquidity to Bear
Stearns. Two days later, JPMorgan Chase announces that it will take over Bear Stearns.

11 July 2008 IndyMac Bank, with focus on mortgages, is taken over by the Federal De-
posit Insurance Corporation (FDIC). IndyMac Bank is located in California. It had suffered
substantial losses before the takeover and had also been subject to an actual run on the
bank.
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13 July 2008 The Federal Reserve provides a credit facility to the mortgage companies
Fannie Mae and Freddie Mac.

7 September 2008 The Federal Housing Finance Agency, FHFA, takes control of Fannie Mae
and Freddie Mac.

15 September 2008 Svenska Handelsbanken submits a recommended tender offer for the
total outstanding share capital of Lokalbanken i Nordsjaelland. The purchase takes place in
October.

15 September 2008 Lehman Brothers Holding files for bankruptcy (Chapter 11).
15 September 2008 Bank of America announces its acquisition of Merrill Lynch.

16 September 2008 The Federal Reserve provides an 85 billion dollar credit facility to
AIG, and in return, the US government acquires an ownership share of 79.9 per cent of
AlG. The government is given the right of veto concerning disbursement of dividends to
owners of common and preference shares.

18 September 2008 Lloyds TSB announces its intention to acquire HBOS.

20 September 2008 The US Department of the Treasury announces a support package
that includes the government's purchase of "troubled assets" for up to 700 billion dol-
lars. The plan is called TARP (Troubled Asset Relief Program), and is passed by the House
of Representatives on 3 October, following the rejection of a previous version of TARP
on 29 September.

21 September 2008 Goldman Sachs and Morgan Stanley relinquish their status as in-
vestment banks and become subject to the same regulatory requirements as ordinary
commercial banks.

25 September 2008 The Office of Thrift Supervision under the US Department of the Treasury
takes over control of Washington Mutual Bank, which is acquired by JPMorgan Chase on the
same day.

29 September 2008 Fortis announces that the governments of Belgium, Luxembourg and
the Netherlands will invest 11.2 billion euro in Fortis in their respective countries. This
brings the governments' ownership share to 49 per cent. In addition, Fortis must sell its
share of ABN Amro.

29 September 2008 The Icelandic central bank, Sedlabanki islands, announces that the
government will, through the central bank, contribute equity capital equivalent to 600
million euro to Glitnir, bringing the government's ownership share in Glitnir to 75 per
cent.

29 September 2008 Hypo Real Estate announces that a consortium from the German
financial sector has extended short-term and medium-term credit facilities to it. The
private banks renege on the agreement a few days later and the attempted rescue is
unsuccessful.

29 September 2008 The Federal Deposit Insurance Corporation, FDIC, announces that
Citigroup will take over the bank activities of Wachovia in an FDIC-supported transaction.
The transaction is, however, never realised.
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30 September 2008 Dexia announces that it has received 6.4 billion euro from the gov-
ernments of Belgium, France and Luxembourg and its current shareholders.

30 September 2008 The Irish government announces an unlimited deposit guarantee,
including banks' debt, covered bonds, senior debt and dated subordinated debt. It is
estimated that the banks covered by the guarantee will have to pay 1 billion euro in
total over two years.

3 October 2008 Wells Fargo and Wachovia announce their merger without any financial
support from public authorities.

5 October 2008 The Danish government announces a rescue package for banks in Den-
mark. The package includes an unlimited government guarantee of deposits and the
banks' debt except covered bonds (SDOs), share capital, hybrid core capital and supple-
mentary capital. The participating banks, i.e. the members of the Danish Contingency
Association, will have to pay up to kr. 35 billion over two years.

6 October 2008 BNP Paribas announces that it has concluded an agreement on the ac-
quisition of the Belgian, Luxembourgian an international parts of Fortis.

6 October 2008 Hypo Real Estate announces that a new agreement has now been con-
cluded whereby the German government and the financial sector together offer a credit
facility of 50 billion euro. The government provides a guarantee of 35 billion euro.

7 October 2008 The Icelandic financial supervisory authority announces that it has taken
over control of Glitnir and Landsbanki.

8 October 2008 The UK presents a rescue package for the financial sector, which includes
an amount of 50 billion pounds sterling for recapitalisation of distressed banks and 250
billion pounds for guarantee of the banks' future short-term and medium-term borrow-
ing (excluding subordinated debt).

8 October 2008 Coordinated reduction of interest rates by a number of central banks,
including the ECB, the Federal Reserve, the Bank of England and Sveriges Riksbank.

9 October 2008 The Icelandic financial supervisory authority announces that it has taken
over control of Kaupthing.

12 October 2008 The euro area member states launch a set of common bank rescue
principles including e.g. the possibility of recapitalisation of banks and a temporary
government guarantee of future issuance of senior bank debt with a maturity of up to 5
years. More countries follow suit and launch rescue packages, and the 27 EU member
states endorse the principles at a summit on 15 October.

14 October 2008 The US Department of the Treasury states that nine major US banks have
sold senior preference shares to the government — on a voluntary basis and in order to
strengthen the capital base. This includes just over 125 billion dollars of TARP funds, while 21
financial institutions will sell preference shares for just over 30 billion dollars in November.

19 October 2008 ING announces that it will receive 10 billion euro from the Dutch gov-
ernment to strengthen its Tier 1 capital.

10 November 2008 The Swedish government takes over the investment bank Carnegie.
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23 November 2008 In a joint statement from the US Department of the Treasury, the FDIC
and the Federal Reserve, the authorities provide a guarantee of 306 billion dollars to Citi-
group concerning a portfolio of lending, etc. Citigroup assumes all losses up to 29 billion
dollars and 10 per cent of losses exceeding this limit. The government also provides a
further 20 billion dollars of TARP funds.

25 November 2008 The Federal Reserve announces the purchase of mortgage-credit bonds
and MBS (mortgage-backed securities) for up to 600 billion dollars. In addition, the Federal
Reserve launches a new facility called TALF (Term Asset-Backed Securities Loan Facility) to
support loans to small business enterprises, student loans, car loans and credit card loans.
The facility amounts to up to 200 billion dollars.

19 December 2008 The US Department of the Treasury grants loans for up to 13.4 billion
dollars to General Motors Corp. and 4 billion dollars to Chrysler under the TARP.

21 December 2008 The Irish government announces that it will recapitalise Anglo Irish
Bank, Allied Irish Banks and Bank of Ireland.

15 January 2009 The Irish government announces that it will nationalise Anglo Irish Bank,
thereby abandoning the recapitalisation plans announced on 21 December 2008.

16 January 2009 The US Department of the Treasury and FDIC announce a loss-sharing
agreement with Bank of America for a portfolio comprising loans, securities, etc. for a
total of 118 billion dollars in return for preference shares in the bank. Moreover, if
required, the Federal Reserve will provide a "back-stop" loan to cover the remaining risk
on the portfolio. This loan is a "non-recourse loan", meaning that in the event of bank-
ruptcy or other default, the Fed's recovery is limited to the assets pledged as collateral
for the loan. Finally, the Department of the Treasury will invest 20 billion dollars in TARP
funds in the bank.

3 February 2009 The Act on State-Funded Capital Injections (Bank Rescue Package II) is
adopted by the Folketing (Danish parliament).

17 February 2009 The US President signs a 787 billion dollar stimulus package comprising
tax cuts and increased government spending.

25 February 2009 The US authorities announce that US banks with assets of at least 100
billion dollars must pass a mandatory stress test by the end of April 2009. Banks that fail
the test must, within the following six months, either procure the necessary private capital
or accept government capital in the form of convertible preference shares.

26 February 2009 The Royal Bank of Scotland announces plans to participate in the British
government's "Asset Protection Scheme" with assets of 325 billion pounds. In addition, Her
Majesty's Treasury will purchase 13 billion pounds' worth of 'B' shares, to be included in
the Tier 1 capital, and another 6 billion pounds' worth if the RBS so wishes.

27 February 2009 The US Department of the Treasury announces that it is willing to con-
vert up to 25 billion dollars in Citigroup preference shares into common shares if private
investors are willing to do the same.

2 March 2009 AIG announces a loss of 61.7 billion dollars in the 4th quarter of 2008. The
US Department of the Treasury and the Federal Reserve announce a restructuring of the
government's assistance to AlG, which will receive up to 30 billion dollars in additional
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TARP funds. Moreover, the Department of the Treasury will exchange its existing position
of 40 billion dollars in AlG preference shares for new preference shares that more closely
resemble common shares.

7 March 2009 Lloyds Banking Group announces that it will apply for insurance of assets
for 260 billion pounds under the British government's " Asset Protection Scheme". At the
same time, Lloyds accepts that the government can convert preference shares into com-
mon shares. The result of this agreement could be that the government controls up to
75 per cent of the voting rights in Lloyds.

7 May 2009 The US Department of the Treasury publishes stress-test results for the 19
largest US banks. The stress test is aimed as assessing whether the banks' capital buffers are
sufficient, cf. Box B2.
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