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Motivation

Norwegian GDP: 

NOK 3 272 bn
?

4



Central banks mainly play three roles in the 

payment system
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Operator

Catalyst for change

Overseer 



Understanding the purpose behind 

payments are useful for all three roles
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Knowledge of payment categorisation has many benefits:

Crisis management 

Policy considerations 

Observing PFMIs 
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Payments either settle gross or are netted
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RTGS and interconnected institutions – gross and net settlement

NBO (RTGS)

Banks CLS

Gross

Net

NICS VPO CLS



Most payments come from indirect

participants

65%

35%

Direct Indirect

Payment system in Norway

NBO (RTGS)

~130 banks

~400 indirect

participants
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CLS

Settlement occurs at fixed times
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NBO operating schedule (2019)

NBO 

opens

NICS 

1

VPO 1

NICS 

2

NICS 

3

NICS 

4

NICS 

5

VPO 2 VPO 3

NBO 

closes

Coordinated

settlement

G r o s s  s e t t l e m e n t
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Settlement occurs at fixed times
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NBO operating schedule (2019)

NICS 

2

NICS 

3

NICS 

4

NICS 

5

VPO 2 VPO 3

Coordinated

settlement

NBO 

opens

NICS 

1

VPO 1

NBO 

closes

G r o s s  s e t t l e m e n t
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Prior to the study we could categorise 21 

percent of the turnover by value

12

Sub-accounts used for net 

settlement

Some gross payments 

contain a tag

Sub-

account

3

Sub-

account

2

Sub-

account

1

NBO account



Daily average 2017. Total: NOK 240 bn, 1995 transactions. 

NOK billion / Number of transactions.

Net settlement makes up ~16 percent of 

total turnover  

Sources: Bits, VPS, CLS and Norges Bank

NICS

38 / 270

NBO

Mainly retail

FX

Type of transaction

Securities

Clearing system

13 / 133134 / 9 906 665

476 / 14 670 21 / 107

74 / 51 729 4 / 30

CLS

VPO
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NB auctions

Customer

20 / 7.3

11 / 495

Government 9.3 / 31

Norges Bank 1.8 / 189

Gross settlement- some tagged payments
Daily average 2017. Total: NOK 240 bn, 1995 transactions. 

Source: Norges Bank

NOK billion / Number of transactions.

202 / 1725

NBOType of transaction

Interbank 160 / 1 002
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Hypotheses and the data used to test them
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Known 

categories
Customer FX

Interbank 

lending

Indirect 

participants

NBO 

payment 

registry

CLS
Algorithm 

and survey



The data sources were varied and non-

uniform

18Any reference to CLS data in this document is executed, anonymized and aggregated NOK swap data.



The data were utilised in 4 areas to result in 

8 categories 

19

Tags Mapping Algorithms Convention

Government

Norges Bank

NB auctions

Securities

Customer

FX

In-out swaps

ON FX swaps

Interbank lending 

Customer

Interbank lending

Interbank lending

Intrabank

✔



Identifying interbank loans relies on 10 

assumptions

20

Loan: 

day x

Repayment: 

day x+1

Loan:

AB

Repayment:

BA

Loan: 

> NOK 1m

Loan: 

round to 

NOK 0.1m

Rate:

Annualised

Rate:

round to 0.5 

bps 

CBR – 20 ≤
rate 

≤ CBR + 20 

Rate: 

365 or 360 

days

Max 

rounding 

error: 

1/100 NOK

Gross 

interbank 

payments



Identification of interbank loans was tested 

and found to be reliable
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The results show that much of the turnover 

is now categorised
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Gross turnover distribution
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Left: Value, Right: number of transactions



Total turnover distribution
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Left: Value, Right: number of transactions



Total turnover intraday
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Top: value, Bottom: number



Motivation

Background

Method

Results

Conclusion



Conclusion

28

 Why? Categorisation of payments has many benefits

 Which RTGS System? NBO

 How? Data collection and algorithms

 What did we achieve? 90% (92%) payments

categorised by number (value)


