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FOREWORD

Danmarks Nationalbank oversees the financial 

infrastructure in Denmark in order to promote 

safe and efficient settlement of payments and 

securities transactions. This is enshrined in 

section 1 of the Danmarks Nationalbank Act, 

stating that Danmarks Nationalbank shall 

“maintain a safe and secure currency system 

in this country, and facilitate and regulate the 

traffic in money and the extension of credit”. 

Moreover, Danmarks Nationalbank’s powers 

are defined in the Securities Trading Act. Sec-

tion 86(2) states that Danmarks Nationalbank 

shall oversee payment systems that are, in the 

opinion of Danmarks Nationalbank, “of major 

significance to payment settlement […] with a 

view to promoting the smooth functioning of 

the systems by contributing to their efficiency 

and stability”.

Danmarks Nationalbank oversees that the Dan-

ish financial infrastructure is safe and efficient 

and meets international principles. The over-

sight comprises the parts of the payments infra-

structure where incidents are found potentially 

to have far-reaching social consequences and 

in the worst case threaten financial stability or 

confidence in the financial system in Denmark.

In the publication Oversight of the Financial 

Infrastructure in Denmark Danmarks Nation-

albank presents the general conclusions from 

its oversight activities, as well as positions and 

recommendations as regards measures that 

can contribute to a safe and efficient payments 

infrastructure.
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SUMMARY 

Danmarks Nationalbank’s oversight comprises 

the payment systems Kronos and the Sum-

clearing and Intraday Clearing as well as the 

VP securities settlement system. Moreover, the 

oversight comprises the most important pay-

ment solutions. 

Kronos operated without major incidents 

in 2013, but with several minor incidents. As 

a result, operational reliability was not quite 

satisfactory. The incidents have been addressed 

through continued optimisation and formalisa-

tion of the cooperation with Kronos’ IT service 

provider. The Sumclearing and Intraday Clear-

ing and VP settlement operated without major 

incidents in 2013.  

The participants have generally had ample 

available liquidity for settlement of payments. 

According to a simulation analysis, the ample 

liquidity in Kronos entails that even if a system 

failure at a data centre prevents settlement of 

all its participants’ payments, the failure will 

have a relatively limited impact on the set-

tlement of other participants’ payments. As 

regards the Sumclearing and Intraday Clearing, 

the new, automated liquidity management 

tools have resulted in reservation of considera-

bly more liquidity for settlement, and no par-

ticipants were postponed for later settlement 

in the 4th quarter of 2013. In a few morning 

VP settlement cycles in the 2nd half of 2013, a 

higher number of participants did not reserve 

sufficient liquidity. Danmarks Nationalbank and 

VP are currently discussing the need for further 

measures to strengthen settlement discipline 

among the participants. 

In the VP system the settlement ratio for equi-

ties improved in 2013. This can be attributed to 

such factors as the introduction of a new sanc-

tioning system in 2012 and alignment of the 

calculation method with international practice, 

whereby transactions cancelled on the settle-

ment date are eliminated from the calculation. 

The modernisation of the Danish retail pay-

ments infrastructure is progressing according 

to plan. With the introduction of several day-

time settlement cycles for credit transfers in 

November 2013 it became possible to conduct 

intraday transfers. On average, around 10 per 

cent of the transaction volume is now settled in 

the daytime cycles. Immediate transfers will be 

introduced in 2014, enabling recipients of cred-

it transfers to have the funds at their disposal 

as soon as the transfer has been completed. 

Danmarks Nationalbank has launched a pro-

ject to replace the systems that support Dan-

marks Nationalbank’s management of payment 

systems, pledging of collateral and monetary 

policy operations. In this context, Kronos is to 

be replaced by a new RTGS system for settle-

ment of large or time-critical payments in Dan-

ish kroner. The current Kronos participants will 

be involved as regards testing and migration 

to the system, inter alia. A reference group has 

been established with a broad range of partici-

pants from the sector.

In 2012, Danmarks Nationalbank published 

assessments of the systems subject to oversight 

against the international principles in force at 

the time. The assessments contained a num-

ber of recommendations for the systems. As 
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regards VP settlement and the Sumclearing, 

various changes have since been implement-

ed, addressing all of the recommendations in 

the reports. For Kronos, all recommendations 

except one have been accommodated. The 

exception relates to establishment of periodic 

testing of crisis management and communica-

tion policy, where work is still in progress. 

In 2013, Danmarks Nationalbank imple-

mented new international principles for pay-

ment and settlement systems into the current 

oversight of the Danish systems, and future 

assessments of the systems will be conduct-

ed according to these principles. Danmarks 

Nationalbank’s oversight activities have been 

adjusted to the new principles. So has the 

quarterly reporting from the systems subject to 

oversight.
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RECOMMENDATIONS

Danmarks Nationalbank’s general assessment is 

that the Danish payment and settlement systems 

are safe and efficient. On the basis of Danmarks 

Nationalbank’s oversight activities, the following 

recommendations are presented with a view to 

further strengthening of safe and efficient settle-

ment of payments and securities transactions.

Compliance with the CPSS/IOSCO Principles 

Those responsible for the Danish payment and 

settlement systems should analyse the extent 

to which the systems meet the new interna-

tional CPSS/IOSCO Principles for payment and 

settlement systems and then, based on the 

analysis, initiate the measures required to en-

sure compliance with the principles.

Use of “Transfers via Danmarks Nationalbank”

In November 2012, enhanced access for partic-

ipants to offer fast settlement of customer pay-

ments via Kronos, or “Transfers via Danmarks 

Nationalbank”, was introduced. This facility is 

not yet used to any considerable extent. Dan-

marks Nationalbank recommends that the Kro-

nos participants increase their use of “Transfers 

via Danmarks Nationalbank”, since large cus-

tomer payments should be settled individually 

via Kronos, where it is possible to let payments 

await the necessary liquidity.

Regular testing of contingency procedures in 

Kronos

Contingency procedures for settlement of pay-

ments may mitigate the consequences of any 

system failure. The Kronos contingency proce-

dures, i.e. settlement of payments via fax forms, 

are tested regularly with the participants. There 

are frequently too many participants who 

make errors in the tests. All Kronos participants 

should be able to complete the regular tests 

without problems.

Liquidity management tools in the Sumclearing 

and Intraday Clearing

New, automated liquidity management tools 

were introduced in the Sumclearing and In-

traday Clearing in September 2013. The new 

tools substantially reduce the risk that par-

ticipants fail to reserve sufficient liquidity so 

that they are postponed in the settlement. The 

few participants that do not yet use the tools 

Coverage and Maximum liquidity should do so. 

Participants that have deselected Direct debit 

automatic collateralisation should regularly re-

consider whether this tool could improve their 

liquidity management.

Liquidity reservation for VP settlement 

Often there are participants who fail to reserve 

sufficient liquidity for the Payment versus Pay-

ment (PvP) settlement cycle, VP33, or for the 

periodic payments cycle, VP35. Participants in 

the VP settlement should continually focus on 

reserving sufficient liquidity for the settlements 

in order to avoid delays. 

More efficient securities settlement via T2S 

participation

So far, market participants have focused on 

the technical aspects of the connection of the 
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Danish market to TARGET2-Securities (T2S). 

Danmarks Nationalbank recommends that 

market participants should begin to consider 

the opportunities of more efficient securities 

settlement offered by T2S.
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OVERSIGHT 
BY DANMARKS 
NATIONALBANK

Danmarks Nationalbank oversees the financial 

infrastructure in Denmark in order to promote 

safe and efficient settlement of payments and 

securities transactions. Danmarks National-

bank’s oversight comprises the parts of the 

payments infrastructure where incidents are 

found to potentially have far-reaching social 

consequences and in the worst case to threaten 

financial stability or confidence in the financial 

system in Denmark. The oversight comprises 

Kronos, which is Danmarks Nationalbank’s 

interbank settlement system, VP settlement, 

which is the Danish securities settlement sys-

tem, and the Sumclearing and Intraday Clear-

ing, which are the Danish Bankers Association’s 

settlement systems for retail payments. The 

oversight also comprises the most important 

payment solutions in the Danish payments 

infrastructure. Danmarks Nationalbank also 

contributes to the oversight by other central 

banks of international payment and settlement 

systems that are part of the Danish infrastruc-

ture. The systems subject to oversight and the 

payment flows between them are outlined in 

Box 1.

Danmarks Nationalbank’s oversight of 

payment and settlement systems consists of 

three main tasks. Firstly, system development is 

monitored via collection of information and on-

going dialogue with those responsible for the 

systems. Secondly, the systems subject to over-

sight are assessed according to international 

principles for safe and efficient payment and 

settlement systems. Thirdly, system updates are 

initiated when deemed necessary.

Danmarks Nationalbank’s ongoing oversight 

is intensified if incidents occur in a system, if 

assessments of the system have prompted 

recommendations or if material changes to the 

system are planned or implemented.

The oversight is carried out in cooperation 

with other national and international authori-

ties. Danmarks Nationalbank has e.g. entered 

into an agreement with the Danish Financial 

Supervisory Authority on cooperation regard-

ing payment and settlement systems.1

Danmarks Nationalbank’s oversight is de-

scribed in detail in Danmarks Nationalbank’s 

policy for oversight of the financial infrastruc-

ture in Denmark.2 The overall results of Dan-

marks Nationalbank’s oversight are presented 

in this publication, which is issued annually3. 

An overview of payments in Danish kroner and 

euro is presented at the end of this publication, 

cf. the section “Appendix of tables”.4

1  The agreement is included as Appendix 3 to the Memorandum of 
Understanding between Danmarks Nationalbank and the Danish 
Finanical Supervisory Authority and is available at the website of 
Danmarks Nationalbank (link). 

2  Danmarks Nationalbank, Danmarks Nationalbank’s policy for over-
sight of the financial infrastructure in Denmark, Financial stability, 
2007 (link), 

3  Last year’s publication: Oversight of the Financial Infrastructure in 
Denmark, 2013 (link). 

4  The appendix of tables was previously included in Danmarks Nation-
albank’s Report and Accounts.

http://www.nationalbanken.dk/da/om_nationalbanken/Samarbejdsaftaler/Documents/MoU_DK_xx1206.pdf
http://www.nationalbanken.dk/en/publications/Documents/2007/05/finstab2007_UK_web.pdf
http://www.nationalbanken.dk/en/publications/Documents/2013/11/Oversight%20of%20the%20Financial%20Infrastructure%20in%20Denmark_2013.pdf
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IMPLEMENTATION OF 
INTERNATIONAL PRINCIPLES

Danmarks Nationalbank has organised its over-

sight policy in accordance with international 

principles for oversight by central banks. In April 

2012 CPSS/IOSCO5 published new international 

principles for payment and settlement systems, 

i.e. “Principles for Financial Market Infrastruc-

tures”.6 In December 2012 the “Disclosure 

framework and Assessment methodology” was 

published, governing the disclosure of informa-

tion from the systems to participants, authori-

ties and the general public. In 2013, Danmarks 

Nationalbank implemented the new principles 

into the current oversight of the Danish systems, 

and future assessments of the systems will be 

conducted according to these principles.

The principles and their consequences for 

the Danish systems have been discussed at 

several meetings with those responsible for 

Kronos, the VP settlement and the Sumclearing 

and Intraday Clearing. Against this backdrop, 

those responsible have carried out or initiated 

analyses of the systems’ compliance with the 

principles. The system owner is ultimately re-

sponsible for a system in the Danish payments 

infrastructure being safe and efficient and ob-

serving the international principles. The system 

owner should initiate the measures required 

for compliance with these principles. Under 

the principles, system owners are expected to 

prepare and disclose detailed descriptions of 

the systems’ observance of the principles. It has 

been agreed with the owners of the systems 

subject to oversight that they should publish 

this description (disclosure framework) in 2014. 

According to the principles, the description 

should be reviewed at least every two years. 

Danmarks Nationalbank’s quarterly collec-

tion of information from the systems subject 

to oversight has been adapted to the new 

5  The Committee on Payment and Settlement Systems, CPSS, is based 
at the Bank for International Settlements, BIS. The International Orga-
nization of Securities Commissions, IOSCO, is an international forum 
for cooperation between supervisors of securities markets.

6  The principles and their background are described in Danmarks 
Nationalbank, Monetary Review, 1st Quarter 2013, Part 1, Katrine 
Skjærbæk Rasmussen and Tina Skotte Sørensen, New principles for 
financial market infrastructures, (link).

principles. The reporting ensures that those 

responsible for the systems keep Danmarks 

Nationalbank informed of important changes 

concerning the relevant system’s legal basis, or-

ganisation and strategy, risk management and 

contingency procedures, use and operation as 

well as results of internal and external audits. 

Moreover, it ensures that Danmarks National-

bank annually receives the systems’ updated 

frameworks for risk management, risk assess-

ment, stress testing plans and contingency 

plans. Consequently, the reporting provides the 

basis for assessment of the systems’ continued 

observance of the CPSS/IOSCO Principles. 

Moreover, Danmarks Nationalbank has ad-

justed the framework and method for oversight 

of operational risk to the CPSS/IOSCO Princi-

ples. Oversight of operational risk is carried out 

in cooperation with the Danish Financial Super-

visory Authority, which performs IT inspections 

of VP and the data centres operating Kronos 

and the Sumclearing and Intraday Clearing, re-

spectively. Danmarks Nationalbank participates 

as an observer in the Danish Financial Super-

visory Authority’s IT inspections, and relevant 

information is exchanged on an ongoing basis. 

The purpose of the cooperation is to utilise 

different regulatory competencies and avoid 

double regulatory control. 

Danmarks Nationalbank’s assessment of a 

system’s compliance with the principle require-

ments for operational risk management is based 

on the Danish Financial Supervisory Authority’s 

observations and conclusions. In order to follow 

up the inspections, Danmarks Nationalbank may 

collect further information on any aspects of 

the CPSS/IOSCO Principles not covered by the 

Danish Financial Supervisory Authority. Dan-

marks Nationalbank’s participation in the Danish 

Financial Supervisory Authority’s IT inspections 

may result in observations and/or conclusions 

that are included in the Danish Financial Super-

visory Authority’s report from the IT inspection 

in question, or that are addressed by Danmarks 

Nationalbank bilaterally in relation to the party 

responsible for the system. In addition, there 

may be observations that are included as special 

focus points in the ongoing oversight or which 

prompt further analysis.

http://www.nationalbanken.dk/en/publications/Documents/2013/04/mon_1qtr_2013_part_1_web.pdf
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Payment and settlement systems in Denmark Box 1

Kronos is Danmarks Nationalbank’s real-time gross settlement (RTGS) system for payments in Danish kroner. It is used mainly 

for settlement of large, time-critical payments between banks. The system is operated by BEC, and the technical operation 

has been outsourced to JN Data. Kronos is subject to oversight by Danmarks Nationalbank.

TARGET2 is the Eurosystem’s RTGS system for euro payments. The ECB is the primary oversight authority, while Danmarks 

Nationalbank has joint oversight powers and is responsible for oversight of the Danish TARGET2 components.

The Sumclearing and Intraday Clearing are the Danish Bankers Association’s multilateral net settlement systems for clearing 

and settlement of Danish retail payments. Final transfer of money between the participants is effected via Kronos. These sys-

tems are operated by Nets. The Sumclearing and Intraday Clearing are subject to oversight by Danmarks Nationalbank.

VP settlement, which is owned by VP Securities, is a multilateral net settlement system for clearing and settlement of securi-

ties transactions. In a securities transaction, securities are exchanged via custody accounts in VP, while payment is exchanged 

via the participants’ Kronos or TARGET2 accounts. VP settlement is subject to oversight by Danmarks Nationalbank in cooper-

ation with the Danish Financial Supervisory Authority.

EuroCCP is a central counterparty (CCP) for equity transactions concluded at Nasdaq OMX in Copenhagen. The Dutch central 

bank heads a CCP college, of which the Danish Financial Supervisory Authority is a member with voting rights, while Dan-

marks Nationalbank has observer status. 

CLS, which is owned by large international banks, is a multilateral clearing and settlement system for foreign exchange trans-

actions in 17 currencies at present. The krone leg in the participants’ foreign exchange transactions is settled via CLS Bank’s 

account at Danmarks Nationalbank. The Federal Reserve System (Fed) is the primary oversight authority, while Danmarks 

Nationalbank has joint oversight powers of CLS. The focus of Danmarks Nationalbank’s oversight is on issues of relevance to 

settlement in Danish kroner. The central banks of the participating currencies have established a joint CLS Oversight Commit-

tee as a forum for cooperation on performance of the central banks’ national oversight duties. 

Scandinavian Cash Pool (SCP) is a system for pledging of cross-border collateral for intraday credit in Danish and Norwegian 

kroner and Swedish kronor. The main principle of SCP is that liquidity raised from the central bank of one country can be 

pledged as collateral to the central bank of another country. SCP is subject to oversight by Danmarks Nationalbank as an 

element of its oversight of Kronos.

The chart shows payment flows in 2013 in the Danish infrastructure for krone payments. The participants’ net payment 

obligations in the settlement of retail payments, foreign exchange and securities transactions, respectively, are settled via 

accounts in Kronos. For example, it is seen that foreign exchange transactions totalled kr. 224 billion (gross) in 2013, and that 

the net obligation settled via Kronos was kr. 7 billion. TARGET2 is not included as it handles payments in euro. 

Payment flows, billion kroner, daily averages 2013 

Note: Interbank payments, etc. comprise interbank payments, monetary policy operations and other transactions, cf. Table 1. Securities trans-
actions in euro which are initially settled in Danish kroner are included in the chart. 
Source: Danmarks Nationalbank, CLS Bank, Danish Bankers Association, Nets, VP and Euro CCP.

Kronos

Interbank payments, etc. 
133

SCP
8

Retail payments                                      
Sumclearing and  
Intraday Clearing                        

25 7

FX transactions                                                      CLS224 7

Securities transactions                                          

VP
171 11

1 

EuroCCP
3
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INTERBANK 
PAYMENTS

Interbank payments in Danish kroner are set-

tled in Danmarks Nationalbank’s real-time gross 

settlement (RTGS) system Kronos.7 Payments 

between financial institutions, monetary policy 

operations and transfers for settlement in other 

payment and settlement systems are settled in 

Kronos. 

TARGET2 is the trans-European RTGS system 

for settlement of payments in euro. Denmark is 

connected to TARGET2.8 Payments between fi-

nancial institutions and transfers for settlement 

in other euro payment and settlement systems 

are settled in TARGET2. 

KRONOS

USE 

There are currently 97 Kronos participants, 

mainly financial institutions. The Kronos partic-

ipants are linked to data centres, which un-

dertake the connection to Kronos. Most par-

ticipants share a data centre, while the largest 

participants have their own data centres.

In 2013 the average daily value of Kronos 

transactions was close to kr. 300 billion, which 

is kr. 55 billion higher than in 2012, cf. Table 1. 

The main driver of this increase is the rise in 

7 For a more detailed description of Kronos, see Danmarks National-
bank, Assessment of Kronos according to Core Principles for Systemical-
ly Important Payment Systems, April 2012 (link). 

8 TARGET2 is described in more detail on the ECB’s website (link).

transfers to settlement systems by around kr. 70 

billion, cf. below. Interbank payments fell by kr. 

13 billion relative to 2012 due to the generally 

lower value of participant transactions in 2013. 

Transfers to settlement systems grew consid-

erably in 2013, cf. Chart 1. The principal reason 

is the introduction in September 2013 of new, 

automated liquidity management tools for 

the Sumclearing and Intraday Clearing, which 

have been used widely by the participants, and 

which entail that the participants transfer more 

liquidity for the settlements, cf. Box 2 in the sec-

tion “Retail payments”. Since November 2013, 

the use of the cross-border Scandinavian col-

lateralisation system, Scandinavian Cash Pool, 

SCP, has also increased relatively substantially; 

the value of assets pledged in the SCP rose by 

more than 50 per cent from end-2012 to end-

2013 due to marked growth in one participant’s 

use of the system. There are six Danish partici-

pants in SCP.

In November 2012, enhanced access for par-

ticipants to offer fast settlement of customer 

payments (MT103) via Kronos, i.e. “Transfers via 

Danmarks Nationalbank”, was introduced. This 

option is not yet used to any considerable 

extent, cf. Chart 1. Large customer payments 

should be settled individually via Kronos and 

not via net settlement systems such as the Sum-

clearing and Intraday Clearing. In net systems, 

settlement takes place at fixed times over 24-

hour periods. If one participant has insufficient 

liquidity at the time of settlement, all payments 

from that participant will be delayed, which 

http://www.nationalbanken.dk/en/publications/Documents/2012/07/Assessment_Kronos_ENG.pdf
http://www.ecb.europa.eu/paym/t2/html/index.en.html
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may also have an impact on other participants’ 

settlement. If, on the other hand, a large cus-

tomer payment is settled in Kronos, only that 

payment will be affected, and the participant 

will be able to raise the required liquidity dur-

ing Kronos’ opening hours. Danmarks Nation-

albank therefore recommends that Kronos 

participants increase their use of “Transfers via 

Danmarks Nationalbank”.

LIQUIDITY

Kronos participants overall have ample liquidity 

for settlement of payments, cf. Chart 2, which 

shows the participants’ excess liquidity cover. 

Traditionally, the liquidity requirement is par-

ticularly high on days when auctions of fixed-

rate bullet bonds for financing adjustable-rate 

mortgage loans are settled, i.e. typically at the 

start of the year and on the quarterly settle-

ment days. The gradual spreading of the liquid-

Payments in Kronos, daily averages Table 1

Kr. billion 2009 2010 2011 2012 2013

Interbank payments 105.0 108.1 101.4 109.3 96.2

- Of which customer payments1 13.6 12.0 13.1 11.8 10.3

Monetary policy operations 70.0 29.5 22.4 35.7 32.6

Transfers to settlement systems 98.7 99.6 85.5 87.1 156.6

Other transactions 1.3 2.3 3.4 2.6 4.1

Total 274.9 239.5 212.7 234.6 289.5

Note: Transfers to settlement systems cover transfers to settlement accounts in which liquidity is reserved for settlement of securities trans-
actions, etc. in VP, settlement of retail payments in the Sumclearing and Intraday Clearing, settlement of foreign exchange transactions in Danish 
kroner in CLS as well as transfers in Scandinavian Cash Pool, SCP. Transactions have been stated as amounts debited from current accounts at 
Danmarks Nationalbank. This means that transfers to settlement systems are exclusive of use of automatic collateralisation, which is debited to 
separate accounts. Transfers to these systems are considerably higher than the amounts actually drawn. Small discrepancies between the sum of 
the individual items and the total are attributable to rounding.
Source: Danmarks Nationalbank.
1. Payments initiated by account holders’ customers.

Payments in Kronos by type, daily averages Chart 1
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ity requirement from the turn of the year to the 

quarterly settlement days continued in 2013.

The ample liquidity among Kronos partic-

ipants contributes to normally smooth set-

tlement of payments among participants. In 

general, incidents and system failures that 

prevent the settlement of selected participants’ 

payments have a limited impact on the settle-

ment of other payments in Kronos. 

This also applies to any system failures at 

the participants’ data centres, cf. the simulator 

analysis presented in the special-topic section 

“Consequences of system failures at data cen-

tres”. However, a system failure at a data centre 

will have some consequences. System failures 

that prevent the settlement of the data cen-

tre’s participants’ payments will entail liquidity 

shortage among participants in other data 

centres, although such shortage will be limited 

because it will not spread further among the 

participants. The analysis emphasises that data 

centres, including participants with their own 

data centres, have a special responsibility not 

only for the settlement of their own partici-

pants’ payments, but also for the settlement of 

payments in general.

The analysis also shows that the settlement of 

a few payments via the contingency procedure 

will resolve the liquidity shortage, enabling the 

affected participants of other data centres to 

settle all their payments. The analysis under-

lines the importance of efficient contingency 

procedures. In Kronos, the contingency proce-

dures are tested regularly with the participants. 

There are frequently too many participants who 

make errors in the tests. All participants should 

be able to complete the regular contingency 

procedure tests without problems. 

OPERATIONAL RELIABILITY 

The Kronos uptime9 was 99.5 per cent in 2013 

against 99.7 per cent in 2012 and 99.6 per cent 

in 2011. Operational reliability is found not to 

be fully satisfactory given Kronos’ position as 

the key system for settlement of payments in 

Danish kroner. 

9 The uptime is the technical uptime supplied by Kronos’ IT service 
provider. Operational disruptions caused by other sources are not 
included. Downtime means episodes where ordinary planned oper-
ation becomes impossible for one or more participants. The figures 
should be viewed in the context of two data breaks in the calculation 
of uptime in 2012 and 2013, respectively.

Participants’ liquidity requirements in Kronos, daily observations Chart 2
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Source: Danmarks Nationalbank.
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In 2013 the uptime was affected by several 

incidents. On 27 December, credit lines were 

not released before Kronos opened at 7:00 am 

due to technical problems at Danmarks Nation-

albank’s IT service provider, BEC. This meant 

that most of the sector’s liquidity was tied up 

in the participants’ settlement accounts when 

Kronos opened. Danmarks Nationalbank has 

stressed that in future, credit lines will always 

be released before Kronos opens, in accord-

ance with the normal procedure. In 2013 – like 

in the autumn of 2012 – Kronos’ uptime was 

affected by a number of minor incidents. It is 

found that the incidents have been addressed 

satisfactorily, and measures to reduce the level 

of incidents are continuously being developed. 

This includes continued work to optimise and 

formalise the cooperation with BEC. For exam-

ple, a joint risk assessment and a joint incident 

list have been prepared.

As an element of the oversight of operational 

risk in Kronos, Danmarks Nationalbank partic-

ipates as an observer in the Danish Financial 

Supervisory Authority’s IT inspections at data 

centres that are involved in the operation of 

Kronos. In 2013, Danmarks Nationalbank partic-

ipated in IT inspections at BEC and JN Data.

ASSESSMENT 

In 2012, Danmarks Nationalbank published an 

assessment of Kronos according to the inter-

national Core Principles for Systemically Impor-

tant Payments Systems10 in force at that time. 

Eight of the 10 Core Principles were assessed 

to be observed by Kronos; this is the highest 

rating. One principle was not applicable to the 

assessment of Kronos. For Core Principle VII on 

operational reliability, the second best rating, 

broadly observed, was given as no risk analyses 

of Kronos had been prepared for a long time. 

This was rectified in 2013, so the assessment 

according to Core Principle VII has also been 

raised to the highest rating, observed. 

A total of 12 recommendations for improve-

ments to Kronos were issued in the assess-

10 BIS, Core Principles for Systemically Important Payment Systems, Janu-
ary 2001 (link).

ment11, 11 of which have been implemented. 

The measures include e.g. a new agreement 

between Danmarks Nationalbank and BEC on 

the operation of Kronos. The recommendation 

concerning consideration of the four-hour time 

frame for switching centres has been changed 

to a recommendation to reduce the time frame 

for switching from four to two hours in Dan-

marks Nationalbank’s future RTGS system. So 

far, these considerations have been accommo-

dated by the choice of an IT architecture for 

the new system that enables such reduction. 

The remaining open recommendation relates 

to periodic testing of crisis management and 

communication policy. A new business continu-

ity plan has recently been prepared for Kronos, 

and the testing plan is expected to be updated.

In future, oversight of Kronos will be per-

formed according to the new CPSS/IOSCO Prin-

ciples for Financial Market Infrastructures, cf. 

the section “Oversight by Danmarks National-

bank”. This includes implementation of require-

ments under the new principles into Danmarks 

Nationalbank’s new RTGS system, cf. the section 

below on system updates. 

TARGET2

There are 32 Danish participants in TARGET2. In 

2013 the Danish participants executed pay-

ments for a daily average of 13.6 billion euro, 

which represents an increase of just over 2 

billion euro on 2012. The Danish participants 

exchange euro mostly with counterparties in 

Germany, Finland, France and the Netherlands. 

There were no major incidents in TARGET2 in 

2013, and the uptime was 100 per cent. How-

ever, there were incidents that impacted on the 

Danish participants’ access to TARGET2, so in 

practice, the availability was less than 100 pct. 

Danmarks Nationalbank addresses these inci-

dents as an element of its oversight of Kronos.

11 Danmarks Nationalbank, Assessment of Kronos according to Core 
Principles for Systemically Important Payment Systems, April 2012 (link). 

http://www.bis.org/publ/cpss43.htm
http://www.nationalbanken.dk/en/publications/Pages/2012/07/Assessment-of-Kronos.aspx
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COLLATERALISATION

Participants in Kronos and TARGET2 may be 

granted intraday credit for settlement of pay-

ments. All credit is granted against eligible 

assets as collateral.12 In 2013, Danmarks Na-

tionalbank completed an internal assessment 

of its collateral management systems. This 

assessment prompted a number of recommen-

dations for the collateralisation systems, includ-

ing expansion of procedures, controls and risk 

assessments. During 2013 Danmarks Nation-

albank implemented measures that at present 

have accommodated most of the recommenda-

tions. The assessment also gave rise to inputs 

that are included in the requirements for a new 

collateralisation system, which is to be imple-

mented by 2016 at the latest. 

SYSTEM UPDATES

In connection with the ongoing modernisa-

tion of the retail payments infrastructure in 

Denmark, the efficiency of Danmarks National-

bank’s settlement concept for retail payments 

was improved in 2013 with the introduction 

of several daytime settlements of credit trans-

fers. This entailed the most extensive changes 

to Kronos since its launch. As a result of the 

changes, participants now have access to sev-

eral new tools, including improved automated 

liquidity management tools, cf. Box 2 in the 

section “Retail payments”. 

The Kronos terminal will be adapted in 2014 

in connection with the expected implementa-

tion of the Express Clearing in November. 

In 2012 Danmarks Nationalbank launched 

a project to replace the systems that support 

Danmarks Nationalbank’s management of pay-

ment systems, collateralisation and monetary 

policy operations. In this connection, Kronos 

will be replaced by a new RTGS system.

Following an EU tender, in 2013 Danmarks 

Nationalbank chose SIA as the supplier of the 

Perago system. Perago meets Danmarks Na-

12 For more information on collateralisation, see Danmarks National-
bank’s website  (link).

tionalbank’s request for an up-to-date solution 

based on standard systems, which can ensure 

continued efficiency, operational reliability and 

maintenance of the system complex. Sveriges 

Riksbank and Norges Bank have used Perago 

since 2009. 

The first version of Perago, replacing the cur-

rent RTGS system, is expected to be launched 

in the autumn of 2016. The second version with 

T2S functionalities is expected to be launched 

in 2018 when securities settlement in Danish 

kroner is connected to the trans-European se-

curities settlement system TARGET2-Securities.

The implementation phase of this project 

starts in the summer of 2014. The current Kro-

nos participants will be involved in connection 

with testing and migration to Perago, inter alia. 

A reference group has been established with a 

broad range of participants from the sector.

http://www.nationalbanken.dk/en/bankingandpayments/collateral/Pages/default.aspx
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RETAIL PAYMENTS

The Sumclearing and Intraday Clearing make 

up the Danish system for settlement of retail 

payments.13 The Intraday Clearing is used for 

settlement of credit transfers, while the Sum-

clearing is used for other payment solutions, 

including Dankort transactions and transfers via 

Betalingsservice (direct debit). 

As part of its oversight, Danmarks Nation-

albank monitors the use and operation of the 

major payment solutions in Denmark. 

THE SUMCLEARING AND INTRADAY 
CLEARING

USE 

There are currently 56 direct and 47 indirect 

participants in the Sumclearing and Intraday 

Clearing. In 2013, the average daily value of pay-

ments settled was kr. 25 billion, representing an 

increase of 3 per cent on 2012. Credit transfers 

made up almost 60 per cent of the total settle-

ment value in 2013, while Dankort transactions 

accounted for 5 per cent, cf. Chart 3. In volume 

terms, Dankort transactions made up just over 

half of the total number of transactions.

LIQUIDITY 

On four days in 2013 a participant had not 

reserved sufficient liquidity for settlement and 

13 For a more detailed description of the Sumclearing, see Danmarks 
Nationalbank, Assessment of the Sumclearing according to Core 
Principles for Systemically Important Payment Systems, December 2012 
(link).

was postponed until a later settlement cycle. 

That was an improvement on 2012, when there 

were 13 postponements distributed on 10 days. 

In 2013 Danmarks Nationalbank and the Danish 

Bankers Association intensified their follow-up 

on incidents and emphasised the importance of 

settlement discipline to participants. 

As part of the modernisation of the retail 

payments infrastructure, new and automated 

liquidity management tools were introduced in 

September 2013.14 The widespread use of these 

new tools has contributed to increasing the 

amount of liquidity available for the Sumclear-

ing and Intraday Clearing settlement substan-

tially. Following the introduction of the new 

tools, no participants were postponed for later 

settlement in the 4th quarter of 2013. The new 

liquidity management tools and their use are 

described in Box 2. The few participants that do 

not yet use the tools Coverage and Maximum 

liquidity should do so. Participants that have 

deselected Direct debit automatic collateralisa-

tion should regularly consider whether this tool 

could improve their liquidity management. 

OPERATIONAL RELIABILITY 

In 2013 there were only few days on which 

technical problems led to delays in the settle-

ment of certain payments. In April, an error at a 

data centre meant that payments were acciden-

tally sent twice from this data centre. Untan-

14 Majbrit Nygaard Christensen, Tommy Meng Gladov and Lars Egeberg 
Jensen (2013), Liquidity management in connection with settlement 
of retail payments, Danmarks Nationalbank, Monetary Review, 3rd 
Quarter, Part 1 (link). 

http://www.nationalbanken.dk/en/publications/Documents/2013/04/Assessment_sumclearing_dec_2012.pdf
http://www.nationalbanken.dk/en/publications/Documents/2013/11/mon_3qtr_13_del1.pdf
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gling the incident and carrying back the pay-

ments required considerable work. The sector 

is currently working to introduce procedures 

to ensure that double remittance does not take 

place in future. 

In December, a technical error at BEC meant 

that participants’ balances in settlement ac-

counts for the Sumclearing and Intraday 

Clearing had not been released when Kronos 

opened at 7:00 am, cf. the section “Interbank 

payments”. This incident resulted in a slight 

delay in the booking of Dankort turnover and 

credit transfers. 

ASSESSMENT 

In December 2012, Danmarks Nationalbank 

published an assessment of the Sumclearing 

according to the Core Principles for Systemi-

cally Important Payments Systems in force at 

that time.15 The Danish Bankers Association 

has subsequently implemented a number of 

amendments to comply with the report’s rec-

ommendations:

 • The Danish Bankers Association now reg-

ularly informs Danmarks Nationalbank of 

15 Danmarks Nationalbank, Assessment of the Sumclearing according to 
Core Principles for Systemically Important Payment Systems, December 
2012 (link).

direct and indirect Sumclearing and Intraday 

Clearing participants. 

 • The access and exit procedures have been 

described and published. 

 • Several daytime settlement cycles have been 

introduced, which has strengthened the 

system’s robustness to financial stress and 

liquidity shortage, while the system has also 

become more efficient for users since pay-

ments can now be settled within the same 

day. 

 • The system now informs participants of their 

expected net settlement obligations.

 • New, automated liquidity management 

tools have been introduced, making it more 

effective and flexible to reserve liquidity for 

settlement, including for the 2nd extra Sum-

clearing settlement cycle.

In future, oversight of the Sumclearing and 

Intraday Clearing will be performed according 

to the new CPSS/IOSCO Principles for Financial 

Market Infrastructures, cf. the section “Over-

sight by Danmarks Nationalbank”. As an ele-

ment of the oversight of operational risk in the 

Sumclearing and Intraday Clearing, Danmarks 

Nationalbank participates as an observer in 

the Danish Financial Supervisory Authority’s IT 

inspections at Nets.

Payments settled in the Sumclearing and Intraday Clearing, 2013 Chart 3
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http://www.nationalbanken.dk/en/publications/Documents/2013/04/Assessment_sumclearing_dec_2012.pdf
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Liquidity management tools, settlement of retail payments and reservation of liquidity Box 2

Sumclearing payments are settled at 1:30 am and Intraday Clearing payments at 1:30 am, 9:00 am, 12 noon and 2:00 pm. 

Prior to settlement, participants reserve liquidity in their settlement accounts at Danmarks Nationalbank. Shortly before each 

settlement cycle, the participants receive forecasts of their expected net settlement positions. A participant’s overall liquidity 

requirement for settlement comprises the expected net position plus the coverage chosen by the participant and registered 

in Kronos. 

In September 2013, various new, automated liquidity management tools were introduced: 

 • Coverage, which is a buffer automatically added to the forecast. Participants register the size of their coverage, which is 

the same for all settlement cycles over the day, in Kronos. Most participants use coverage. 

 • Direct debit automatic collateralisation, which allows participants automatically to borrow liquidity under the automatic 

collateralisation arrangement for all settlement cycles. 19 participants currently use this function. Participants wishing 

to use automatic collateralisation for the Sumclearing and Intraday Clearing must be registered in the VP system and in 

Kronos. 

 • Direct debit current account, which automatically transfers liquidity from participants’ current accounts to their settlement 

accounts for use within the Kronos opening hours. This function is mandatory.

 • Maximum liquidity, which automatically transfers participants’ total available liquidity from their current accounts to their 

settlement accounts for use in connection with night-time settlement outside the Kronos opening hours. Nearly all par-

ticipants currently use this function.

Night-time settlement
For night-time settlement, participants can transfer liquidity to their settlement accounts using direct debit automatic 

collateralisation, standing order, manual transfer and maximum liquidity. Maximum liquidity is only an option for night-time 

settlement because it binds the participants’ total available liquidity to the settlement. During the night-time settlement 

cycle, direct debit automatic collateralisation is used before the liquidity reserved in advance. This sequence ensures as much 

liquidity as possible for night-time settlement. 

Participants reserve aggregate liquidity for the Sumclearing and Intraday Clearing cycles at 1:30 am. Participants’ res-

ervations have risen substantially since the introduction of the new liquidity management tools in September 2013, and in 

the period from 6 September 2013 to 28 February 2014 daily reservations for night-time settlement averaged kr. 277 billion. 

These reservations must cover the aggregate net positions, which averaged kr. 8.5 billion per day during this period.

Daytime settlement
In the daytime, participants can transfer liquidity to their settlement accounts using standing order, manual transfer, direct 

debit automatic collateralisation and direct debit current account. For participants using automatic collateralisation, liquidity 

for settlement is automatically transferred via direct debit automatic collateralisation. If the balance of the settlement ac-

count and use of automatic collateralisation is lower than the forecast plus the coverage chosen, direct debit current account 

is used. 

The three daytime settlement cycles in which credit transfers are settled are relatively equal in terms of reservations and 

amounts settled. On average, kr. 15.4 billion is reserved and kr. 343 million settled in each cycle. Most of the liquidity availa-

ble for settlement comes from direct debit automatic collateralisation.

Note: The left-hand chart covers the period from January 2013 to 28 February 2014. The right-hand chart covers the period from 6 November 
2013 to 28 February 2014. On 6 November 2013, the daytime settlement cycles were introduced. Manual transfers constitute a very small share 
of total reservations and have therefore not been included in the chart.
Source: Danmarks Nationalbank.
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SYSTEM UPDATES

The Danish payments infrastructure is being 

modernised with a view to speeding up settle-

ment of retail payments and complying with 

IMF recommendations for the Danish infrastruc-

ture.16 

Since 2012, retailers have received their 

weekend Dankort turnover Monday, i.e. one 

day earlier than previously. In addition, the 

option to send customer payments for fast 

settlement via Kronos, “Transfers via Danmarks 

Nationalbank”, has been improved, cf. the sec-

tion “Interbank payments”. 

In November 2013 it became possible to 

make credit transfers within the same day, 

known as intraday transfers, as the launch of 

the Intraday Clearing introduced several day-

time settlement cycles. On average, around 10 

per cent of all transactions are settled during 

the daytime, both in volume and value terms. 

Far more transactions are settled in the 9 am 

cycle than in the noon and 2 pm cycles, but the 

16 Working group on domestic payment transfers, Report on domestic 
payment transfers in Denmark (in Danish with an English summary), 
Danmarks Nationalbank, January 2012 (link).  

value settled is more evenly distributed on the 

three daytime settlement cycles, cf. Chart 4. 

One explanation could be that the 9 am settle-

ment cycle comprises private individuals’ online 

transfers initiated the preceding evening or 

night, while the noon and 2 pm cycles are used 

more for retailers’ intraday transfers.

Immediate transfers will be introduced in 

2014. Recipients of immediate transfers will 

have the funds at their disposal as soon as the 

credit transfer has been effectuated.

PAYMENT SOLUTIONS

Payments between citizens, firms and public 

authorities can be made using banknotes and 

coins or various payment solutions such as 

the Dankort. If a payment solution is used, the 

transfer takes place via the payments infrastruc-

ture. Danmarks Nationalbank’s oversight com-

prises the most important payment solutions, 

i.e. the Dankort, credit transfers and Betalings-

service.

Daytime settlement in the Intraday Clearing, daily averages Chart 4
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http://www.nationalbanken.dk/en/publications/Documents/2012/01/Resume_Report%20on%20domestic%20payment%20transfers%20in%20Denmark_EN.pdf
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USE 

Use of the payment solutions settled via the 

Sumclearing and Intraday Clearing is illustrated 

in Chart 3, including use of the Dankort, credit 

transfers and Betalingsservice.17 

OPERATIONAL RELIABILITY 

Nets has several roles in relation to the Danko-

rt. In addition to owning the rights to the 

Dankort, Nets is the sole acquirer of Dankort 

payments and performs a number of tasks 

linked to such payments, including collection 

of transactions and exchange of information 

between the card issuer and Nets.18 

The availability of Nets’ card systems was 100 

per cent in 2013, except in July, when system 

uptime was affected by a lengthy night-time 

failure. 

On 20 January 2014, a network failure at IBM 

meant that the communication lines between 

Nets and retailers were down for just over 10 

hours. As a result, Dankort payments could be 

transacted in offline mode only, which means 

that retailers had to change their terminal 

settings from online to offline. For retail cus-

tomers it makes no difference whether Dankort 

payments are made offline or online. Neverthe-

less, the media raised doubt as to whether it 

was possible to pay by Dankort on that day. In 

such a situation it is important that Nets clearly 

communicates that the Dankort works because 

retailers can set their terminals to offline. In its 

follow-up of the incident, Danmarks Nation-

albank has discussed with Nets how Nets can 

increase awareness of the offline procedure 

among retailers and their customers.

FRAUD AND FRAUDULENT USE

Fraudulent use of the Dankort totalled kr. 47 

million in 2013, corresponding to 0.015 per 

cent of total Dankort turnover. Fraudulent use 

remains low in an international comparison. 

Thus, the ECB has calculated fraudulent use in 

17 Retail payment statistics can be found at Danmarks Nationalbank’s 
website.

18 Furthermore, Nets undertakes card issuer services, i.e. helps the issu-
er to e.g. manage transactions, send out PINs, service customers and 
monitor fraudulent use. Nets also operates the Danish Sumclearing 
clearing and settlement system, in which final settlement of Dankort 
payments takes place.

2012 at 0.038 per cent of the total transaction 

volume for cards issued in the SEPA (Single 

Euro Payments Area).19 Fraudulent use of the 

Dankort mainly takes place using PINs at ATMs. 

For example, the card may be stolen after 

someone has watched the owner entering the 

PIN. 

Measured as a ratio of turnover, fraudulent 

use was approximately four times as high in 

online transactions as in physical transactions. 

Online purchases require entry of the control 

digits, card number and expiry date. Since this 

information is stated on the Dankort itself, it is 

possible to use the card fraudulently simply by 

being in possession of it. Solutions exist which 

can reduce fraudulent use on the Internet. For 

example, Nets and the banks on 30 October 

2013 introduced an extra security feature in 

connection with payment by Visa or Master-

Card in online stores using Verified by Visa or 

MasterCard Secure Code. This security fea-

ture means that the cardholder links a mobile 

phone number to the international payment 

card. The cardholder then receives a text with a 

one-time password each time the card is used. 

The Danish Bankers Association has calculat-

ed losses as a result of online bank theft at kr. 

3 million in 2013. This may be a result of “phish-

ing”, whereby the cardholder inadvertently 

enters card details on false websites or via false 

emails, or cases where criminals have gained 

access to private PCs and monitor traffic. 

According to the Danish Bankers Association, 

the incidence of online bank theft in Denmark 

remains low in an international comparison.

19 ECB, Third Report on Card Fraud, February 2014 (link).

http://www.ecb.europa.eu/pub/pdf/other/cardfraudreport201402en.pdf
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SECURITIES 
SETTLEMENT

VP settlement is the Danish securities settle-

ment system.20 VP Securities A/S (VP) also un-

dertakes other key functions within the Danish 

securities infrastructure, e.g. registration of 

ownership of securities and handling of period-

ic payments21, emissions, redemptions, etc. VP 

and VP Lux22 are working to be connected to 

TARGET2-Securities (T2S), which is a European 

settlement system for cross-border securities 

transactions. 

EuroCCP is the central counterparty (CCP) for 

the most frequently traded equities on Nasdaq 

OMX Copenhagen. After clearing at EuroCCP, 

transactions are settled at VP. 

VP SETTLEMENT

USE 

VP currently has 147 clearing and settlement 

participants, of which 64 are non-resident mar-

ket participants. In 2013, securities transactions 

for an average daily value of kr. 171 billion were 

settled. In value terms, turnover was lower than 

20 For a more detailed description of VP settlement, see Danmarks Na-
tionalbank, Assessment of the VP settlement system against the ESCB/
CESR Recommendations for Securities Settlement Systems, March 2012 
(link).

21 Periodic payments are disbursements of dividend, interest payments, 
repayments, etc.

22 VP Lux is VP Securities’ subsidiary, which operates as a central secu-
rities depository in Luxembourg and is overseen by Banque Centrale 
du Luxembourg. VP Lux has outsourced its operations to VP Securi-
ties. Danmarks Nationalbank and Banque Centrale du Luxembourg 
have signed an MoU on cooperation in relation to oversight of VP Lux 
(link).

in 2012, reflecting a decline in bond trading, 

cf. Chart 5. On the other hand, the number of 

transactions was higher due to increased trade 

in equities and investment fund shares. Trade in 

investment fund shares has doubled since 2009.  

LIQUIDITY

The 2nd half of 2013 saw an increase in the 

number of participants postponed due to insuf-

ficient reservation of liquidity for the Payment 

versus Payment (PvP) settlement cycle, VP33, cf. 

Box 3. In addition, there were a few postpone-

ments in VP35 for periodic payments. Post-

ponement means that other settlement partic-

ipants receive their money later than expected 

and in addition it involves manual procedures 

with a resultant risk of errors. In the worst case, 

postponement may delay the further VP settle-

ment process. Participants in the VP settlement 

should continually focus on reserving sufficient 

liquidity for the settlements in order to avoid 

delays. Danmarks Nationalbank and VP are cur-

rently discussing the need for further measures 

to strengthen settlement discipline among the 

participants. 

SETTLEMENT RATIO

VP’s settlement ratio was 99.2 per cent in 2013, 

up from 98.7 per cent in 2012. The increase is 

attributable to improved settlement ratios for 

both bonds and equities, cf. Chart 6. This is 

partly because VP in August 2012 aligned its 

calculation method with practice abroad, so 

that transactions cancelled on the settlement 

date are eliminated from the calculation. This 

http://www.nationalbanken.dk/en/publications/Documents/2012/04/Assesment%20of%20the%20VP%20settlement%20system_2012.pdf
http://www.nationalbanken.dk/en/pressroom/Documents/2008/12/DNN20088161.pdf
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has increased the settlement ratio slightly com-

pared with the previous calculation method. 

In addition, VP introduced a new sanctioning 

system in 2012, under which any participant 

who has had a low settlement ratio for some 

time must prepare a plan for improving settle-

ment behaviour. Failure to improve may result 

in financial sanctions.

OPERATIONAL RELIABILITY

VP’s systems were stable in 2013 with an 

average uptime of 99.95 per cent. In only two 

months – April and June – did system availabili-

ty fall below 100 per cent. 

Equities, investment fund shares and bonds settled in VP, daily averages Chart 5
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ASSESSMENT

The most recent assessment of VP settlement 

was published in March 201223. The assessment 

included three recommendations, which VP has 

subsequently implemented. 

It was recommended that VP improve the 

data for simulating various incidents. The accu-

mulation of sufficient data is also a prerequisite 

if VP is to observe the stress testing require-

ments of the new CPSS/IOSCO Principles. Con-

23 See Danmarks Nationalbank, Assessment of the VP settlement system 
against the ESCB/CESR Recommendations for Securities Settlement 
Systems, March 2012 (link).

sequently, VP has established a solution where-

by data for a given settlement day is collected 

for use in stress tests, and VP plans to prepare 

a stress testing programme in which data is 

collected for particularly critical days, e.g. in 

connection with the mortgage banks’ refinanc-

ing and on days with large interest payments. 

Danmarks Nationalbank follows the develop-

ment of VP’s stress testing programme. 

It was also recommended that VP regular-

ly monitor the settlement ratio for equities 

and evaluate the effects of the new incentive 

structure. VP has focus on this area, and VP’s 

settlement ratios are discussed at the quarterly 

Settlement discipline in VP Box 3 

In 2013 the number of postponements in VP settlement cycle VP33 increased. VP33 is a Payment versus Payment (PvP) settle-

ment cycle, during which night-time euro settlement, which is initially settled in kroner, is converted to euro in the morning. 

This arrangement reflects Denmark’s status as a non-euro area member state, which means that there is no access to night-

time euro liquidity until Denmark joins T2S.

Participants reserve liquidity in kroner and euro in their VP settlement accounts to cover their expected settlement posi-

tions. If a participant has not reserved sufficient liquidity, the participant is postponed and the settlement cycle is delayed. 

In general, postponement means that the settlement cycle is completed some 25 minutes later than otherwise. This is 

because the postponed participant needs time to transfer further liquidity via Kronos (kroner) or TARGET2 (euro). As a result, 

the other PvP settlement participants receive their liquidity later than expected. Typically, postponement does not affect the 

further settlement process in VP, but it does involve manual procedures and a risk of errors. 

In June 2012, the Danish Bankers Association, at the request of Danmarks Nationalbank, sent out letters to the manage-

ments of participants, encouraging them to improve their settlement discipline in VP33. For the next two quarters, there were 

relatively few postponements in VP33. In June 2013, the starting time for VP33 was rescheduled from 9:20 am to 10:00 am, 

giving participants more time to raise liquidity. Of the 12 postponements in the 2nd half of 2013, seven were attributable to 

inadequate cover of euro liquidity and the remaining five to insufficient krone liquidity. There were another two postpone-

ments in the first two months of 2014.

VP35 settles periodic payments such as interest and dividend. There were five postponements in VP35 in 2013, which is 

the same number as in 2012.
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http://www.nationalbanken.dk/en/publications/Documents/2012/04/Assesment%20of%20the%20VP%20settlement%20system_2012.pdf
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oversight meetings between Danmarks Nation-

albank and VP. 

Finally, it was recommended that VP be open 

on all TARGET2 opening days. This will be the 

case when VP joins TARGET2-Securities in 2016.

In future, VP will be overseen on the basis 

of the new CPSS/IOSCO Principles for Financial 

Market Infrastructures, cf. the section “Over-

sight by Danmarks Nationalbank”. As part of its 

oversight of operational risks at VP, Danmarks 

Nationalbank participates as an observer in 

the Danish Financial Supervisory Authority’s IT 

inspections at VP. 

SYSTEM UPDATES

In order to adjust VP settlement to the estab-

lishment of Direct debit automatic collateralisa-

tion in the Sumclearing and Intraday Clearing, 

cf. Box 2 in the “Retail payments” section, the 

transaction settlement cycles, VP30 and VP50, 

have been rescheduled. VP30 has been moved 

from 6:00 am to 7:05 am, while VP50 has been 

moved from 1:35 pm to 2:15 pm. Furthermore, 

VP33 has been rescheduled from 9:20 am to 

10:00 am to give VP participants more time to 

raise liquidity for settlement. These adjustments 

were implemented in June 2013.

TARGET2-SECURITIES

The European central banks, central securities 

depositories and market participants continued 

their preparations for TARGET2-Securities (T2S) 

in 2013. The purpose of T2S is for cross-border 

securities transactions to be handled as safely, 

inexpensively and efficiently as domestic trans-

actions. 

T2S is expected to start operating in June 

2015. Financial institutions participating in the 

trans-European payment system, TARGET2, will 

be able to settle euro in T2S from this date. VP 

will join T2S for settlement in euro in 2016 and 

in kroner in 2018. 

Danmarks Nationalbank contributes to the 

development of T2S via participation in various 

domestic and foreign forums, including day-

to-day management of the project, which is 

undertaken by the T2S Board under the man-

agement of the ECB. In 2014, Danmarks Nation-

albank has taken over management of the Dan-

ish national user group, comprising the Danish 

market participants. This group addresses over-

all issues prior to their consideration by the VP 

Board and assists Danish participants in foreign 

forums in the preparation of Danish views and 

when submitting consultation responses, etc. 

to the ECB. 

In cooperation with market participants, VP 

is conducting an extensive project to prepare 

the transition to T2S settlement. So far, the mar-

ket participants have focused on technical as-

pects of the transition. Danmarks Nationalbank 

recommends that participants should now 

begin to consider the opportunities for more 

efficient securities settlement offered by T2S.

CCP CLEARING

A central counterparty (CCP) is characterised by 

entering into transactions between the buyer 

and seller, thereby becoming a counterparty to 

the transactions. In this way, the CCP ensures 

that the transactions are executed as long as 

the CCP is able to meet its obligations. Since 

2009, the most frequently traded equities at 

Nasdaq OMX Copenhagen have been settled 

via the Dutch CCP EMCF. In connection with a 

merger with UK-based EuroCCP, EMCF changed 

its name to EuroCCP on 6 January 2014. 

Operations were satisfactory in 2013. An 

operational error meant that EMCF in Feb-

ruary 2013 attempted to transfer liquidity to 

its VP settlement account that exceeded the 

balance of its current account. As a result, no 

liquidity was transferred for settlement, and 

settlement did not take place until late in the 

day. Danmarks Nationalbank has subsequently 

impressed the Kronos procedures on EMCF.

The EMIR24 of 4 July 2012 regulates CCPs in 

the EU member states in relation to e.g. licens-

ing and regular supervision and oversight. In 

24 Regulation (EU) No. 648/2012 of the European Parliament and of the 
Council of 4 July 2012 on OTC derivatives, central counterparties and 
trade repositories (EMIR) entered into force on 16 August 2012. In-
formation about the EMIR can be found on the website of the Danish 
Financial Supervisory Authority (link).

https://www.finanstilsynet.dk/en/Temaer/EMIR.aspx
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March 2014, EuroCCP was approved to operate 

as a CCP under the regulation.

On 19 March 2014, Nasdaq OMX Copenha-

gen announced that it had established CCP 

clearing in the repo market in Denmark. Gov-

ernment bonds and the most frequently traded 

mortgage bonds are eligible as underlying as-

sets. Since repos usually have long maturities, 

the introduction of CCP clearing will reduce 

the market risk considerably via netting and 

pledging of collateral, and at the same time the 

banks’ administration of their repo transactions 

will be simplified.
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SETTLEMENT OF 
FOREIGN EXCHANGE 
TRANSACTIONS

The international foreign exchange settlement 

system CLS contributes to financial stability by 

reducing the settlement risk on foreign ex-

change transactions. Settlement via CLS elim-

inates the credit risk between the parties to a 

transaction as the two legs are settled simul-

taneously, i.e. Payment versus Payment (PvP).  

In addition, the participants’ liquidity require-

ments are reduced as payment obligations are 

netted. 

17 currencies are connected to CLS, includ-

ing the Danish krone. The majority of foreign 

exchange transactions in Danish kroner are 

settled in CLS. Danish participants’ payments to 

and from CLS are effected via Kronos.

CLS

USE

There are four settlement members in the CLS 

settlement of Danish kroner. Around 100 Danish 

financial institutions and firms participate as 

third parties in CLS via one of the settlement 

members. 

The number of krone transactions in CLS 

rose by approximately 13 per cent in 2013, 

while the value of the transactions remained at 

the 2012 level. This is in line with the trend in 

the use of CLS seen in previous years, cf. Chart 

7. In 2013, an average of 2,070 daily krone 

transactions with a value of kr. 224 billion were 

executed, and the highest level to date, kr. 260 

billion per day, was reached in March 2013. By 

comparison, the global figures for 2013 were 

an average of 1 million trading instructions a 

day at a value of approximately 5 trillion dol-

lars.25

LIQUIDITY

As mentioned above, payments to CLS take 

place via Kronos. Danish participants can 

reserve liquidity for CLS settlement either 

manually or via automatic collateralisation. For 

manual transfers, current account liquidity is 

used. Using automatic collateralisation reduces 

the operational risk relative to manual transfers, 

while also making it possible to use current 

account liquidity for other purposes, including 

interbank payments. 

OPERATIONAL RELIABILITY

Settlement of krone transactions in CLS de-

pends on the operational reliability of Kronos. 

As CLS payments are critical, contingency pro-

cedures for settlement of payments will always 

be applied in Kronos in the event of failures. 

In 2013 there were no Kronos incidents 

that affected CLS settlement. The most recent 

incident was on 17 September 2012, when the 

starting time for CLS settlement was delayed. 

However, the problem was solved so fast that 

the contingency procedures were not required. 

25 CLS reports both legs of a transaction. When comparing with e.g. 
BIS, Global foreign exchange market turnover,, the numbers must be 
divided by two. (link).

https://www.bis.org/publ/rpfxf13fxt.pdf
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SYSTEM UPDATES

In 2013, CLS introduced the possibility of intra-

day settlement for USD and CAD, and it is being 

considered whether this service should also be 

extended to other currencies. Furthermore, CLS 

conducted a capital raise of 160 million pounds 

sterling, which ensures that CLS meets the ex-

pected future regulatory capital requirements, 

while also providing adequate room for future 

initiatives.

Number and value of foreign exchange transactions in Danish kroner settled in CLS Chart 7
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CONSEQUENCES OF 
SYSTEM FAILURES AT 
DATA CENTRES

BACKGROUND

The Kronos participants are linked to data cen-

tres, which provide the connection to Kronos. 

Most participants settle via the shared data 

centres, Bankdata, BEC and SDC. The two larg-

est participants, Danske Bank and Nordea, have 

their own data centres. 

In the event of a system failure at a data cen-

tre, the data centre’s participants cannot settle 

payments in Kronos. This means that payment 

recipients do not receive the expected liquidi-

ty. If this in turn means that these participants 

are not able to settle their payments either, the 

consequences of the failure will spread through 

the system. In connection with system failures 

at data centres, the data centre’s participants 

continue to receive payments, which are 

booked to their Kronos accounts. 

Using the Bank of Finland’s payments sim-

ulator, Danmarks Nationalbank has analysed 

the effect of a system failure at a data centre 

on participants’ payments in Kronos. Focus is 

on how participants settling via the other data 

centres are affected. The analysis does not con-

sider the consequences of a system failure for 

other activities at the data centre. 

Two scenarios are set up:

 • Failure scenario 1: Participants at a given 

data centre cannot settle payments in Kro-

nos between 8 and 11 am. The participants 

are able to receive payments, and payments 

from other Kronos participants to those 

affected continue until 8:45 am, when news 

of the system failure is broadcast via Kronos. 

After that, the other participants stop send-

ing payments to the data centre in question.

 • Failure scenario 2: Participants at a given 

data centre cannot settle payments in Kro-

nos between 8 and 11 am. The participants 

are able to receive payments, and payments 

from other Kronos participants to those af-

fected continue throughout the incident.

The point of departure for the simulations is 

actual payments from the above five data cen-

tres’ participants in January 2013, which had 22 

banking days. In addition, simulations are made 

on three special days, on which the value of 

Kronos payments peaked. All three days are at 

the end of a quarter. 25 simulations are per-

formed for each data centre in each scenario, 

i.e. 250 simulations in total. 

RESULTS

A system failure at a data centre means that 

settlement of participants’ payments is de-

layed. The results of the simulations are shown 

in Chart 8, which shows the distribution of the 

average value of delayed payments in scenarios 

1 and 2 broken down by the five data centres 

(A, B, C, D and E). 

 • In 105 cases, the failure did not affect set-

tlement of other payments in Kronos, as no 

participants from the other data centres 

had to queue payments because they were 

waiting to receive liquidity from participants 

using the data centre affected by the failure. 

In Chart 8, these simulations have the value 

zero. 
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Value of delayed payments Chart 8
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 • In 145 cases, the failure meant that pay-

ments by participants from other data cen-

tres were delayed. In four of the data cen-

tres, a failure meant that other participants 

had to queue payments averaging between 

kr. 0.5 and 2 billion due to insufficient liquid-

ity. In Chart 8, these data points are shown 

as the green triangles for data centres A, B, 

C and D. However, the consequences are 

limited as daily settlement in Kronos totals 

around kr. 100 billion.

 • The greatest impact is seen in scenario 2, 

data centre C, cf. Chart 8. Here, payments to-

talling just over kr. 8 billion from other data 

centres’ participants were delayed.

The analysis also showed that 

 • The consequences of the simulated failures 

were limited in that the liquidity shortage 

did not spread to further links in the chain: 

In other words, there were no cases where 

payments were delayed because partici-

pants were short of liquidity as a result of 

delayed payments from participants not 

affected by the failure. The reason why a 

failure does not have greater consequences 

is that Kronos participants generally have 

ample liquidity.

 • The number of delayed payments depends 

on other factors than the value of unsettled 

payments: It was not necessarily failure of 

the data centres settling the largest values 

that caused the highest number of delayed 

payments among other participants. The 

number of delayed payments depends on 

the distribution of liquidity among Kronos 

participants, and on the participants that 

typically deliver liquidity to participants with 

relatively little liquidity.

 • The results of the simulations for banking 

days in January and the specially selected 

days are relatively identical: Failure on the 

three selected days when Kronos payments 

peaked caused slightly more delayed pay-

ments among the other participants than 

failure on the January days, but the differ-

ence was very small. 

 • Communication procedures can make a 

difference: In scenario 1, participants at the 

other data centres stop sending payments 

to those affected by the failure at 8:45 am, 

when they are made aware of the failure. 

This means that less liquidity is tied to those 

participants compared with scenario 2, 

where payments are sent throughout the 

incident. Kronos has good procedures for 
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Value of queued payments and payments released from queues Chart 9
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communication with participants and in-

forms them of relevant incidents. It is very 

likely that this can reduce the impact of a 

failure as seen in scenario 1.

The time profile of the delayed payments was 

also analysed. Chart 9 shows the average value 

per failure of queued payments and of pay-

ments released from the queue at some time 

during the failures.

 • For the first hour of the failure there was no 

effect on participants in other data centres. 

 • After the first hour of the failure (at 9 am), 

some participants became short of liquidi-

ty and had to queue payments. A payment 

can be released from the queue if, say, the 

participant wishing to send the payment re-

ceives sufficient liquidity via payments from 

other participants. Only 6 per cent of the 

delayed payments were settled in this way 

before the data centre was operating again. 

 • The remaining queued payments were not 

settled until 11 am, when operations re-

sumed and payments from the affected data 

centre’s participants were settled.

Another conclusion of the analysis is that good 

and efficient contingency procedures can re-

solve liquidity problems during the failure. The 

payment simulator analysis does not operate 

with the possibility of settling payments via a 

contingency procedure, i.e. via fax forms with 

subsequent manual booking at Danmarks 

Nationalbank. In the failures analysed, redistrib-

uting liquidity by settling up to four payments 

via a contingency procedure will generally be 

sufficient to settle all queued payments. Hence, 

use of contingency procedures resolves the 

other participants’ liquidity shortage during the 

failure, thereby mitigating the consequences 

of a system failure at a data centre. This shows 

that it is important to have good and efficient 

contingency procedures in Kronos and that 

participants must be able to use them. The Kro-

nos contingency procedures are tested regular-

ly with the participants, but there are frequently 

too many participants who make errors in the 

tests. All participants should be able to com-

plete the regular contingency procedure tests 

without problems.
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APPENDIX OF TABLES

Payments in kroner Table 2

Kronos
Sumclearing and  
Intraday Clearing1 VP settlement2 CLS

Year
Number, 

thousands
Value,

kr. billion
Number, 

thousands
Value,

kr. billion
Number, 

thousands
Value,

kr. billion
Number, 

thousands
Value,

kr. billion

2004    631 53,040 1,088,030 4,421   7,348 27,951   86 19,812

2005    664 60,633 1,120,807 5,027   9,319 30,924 129 31,333

2006    680 66,089 1,244,542 5,349 11,645 28,769 176 47,596

2007    737 70,273 1,347,182 5,750 15,515 28,502 222 50,446

2008    794 78,799 1,447,251 5,876 16,409 30,703 275 54,357

2009    753 70,254 1,502,764 5,405 15,431 35,473 300 52,396

2010    779 61,492 1,607,450 5,527 11,541 40,052 354 52,452

2011    833 55,151 1,710,368 5,718 10,799 39,710 423 52,743

2012    896 60,037 1,823,610 5,302   9,980 48,238 449 56,530

2013 1,038 73,720 1,988,056 6,059 12,760 42,645 511 55,422

Source: Nets, Danish Bankers Association, VP, CLS Bank and own calculations.
1. The Sumclearing and Intraday Clearing comprise Dankort payments, credit transfers, Betalingsservice, Leverandørservice, inpayment forms, 

international cards, cheques and cash cards.
2. The figures for VP settlement are based on a new calculation method from 2005. 

Payments in euro Table 3

TARGET2 – all participating member states Sumclearing1 VP settlement2

Of which Danish  
participants

Year
Number, 

thousands
Value, 

billion euro
Number, 

thousands
Value, 

billion euro
Number, 

thousands
Value, 

billion euro
Number, 

thousands
Value, 

billion euro

2004 69,213 443,992   92 3,278 148 2 11   20

2005 76,151 488,901 106 3,774 183 2.7  6   23

2006 83,180 533,541 116 3,157 211 2.7  7   26

2007 93,376 616,731 131 4,080 237 4.1  9   40

2008 94,711 682,780 179 5,545 205 4.6  8   64

2009 88,517 551,174 188 3,742 155 3.8 11 116

2010 88,592 593,194 202 3,405 141 3.6 12 191

2011 89,566 612,558 197 3,332 155 4 10 133

2012 90,671 634,132 200 2,896   77 3.3 15   82

2013 92,590 493,442 196 3,461 - - 15   87

Source: ECB, Nets, Danish Bankers Association and VP.
1. The last settlement date for the Sumclearing in euro was 30 November 2012.
2. The figures for VP settlement are based on a new calculation method from 2005.
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