


NORWAY
S

* 99,7 % internet penetration

* Approx. 50 % 5G mobile

» Close to completely cash less

« Digitally matured

« “All” people have a smartphone
« Public services are digitized

« High Trust in banks/govermnent

« Secure digital identity. BankiD a separate
company own by all banks. One single login to
all banks, tax filing, company registry, health
record, public services.

* Norway have Instant payment.

.‘ NORGES BANK



Earlier phases

Phase 2

Purpose of a Norwegian CBDC

Necessary and desirable characteristics

Technical solutions

Phase 5

+ Experimental testing technology ‘ A
» Investigation of comprehensive solutions é
» Analysis and advice on introduction
End of 2025 Advice to the government

Phase 3 ) 2023
Analysis and ’f

validation/“Proof-of-Concept”
Prepare a decision for
technical testing

Phase 4

» Further analysis

» Experimental technical
testing

* More stakeholder dialogue,
possibly incl. political
engagement

2018

Phase 1

* Purposes,
consequences
and possible
technologies






Hyperledger Besu

The basic technology is based on
Hyperledger Besu, which is also
called Enterprise Ethereum.

Consensus: Proof of Authority

Block every 5 sec

- SANDBOX

Wallet

We have a separate soft-
wallet.

Banks are free to develop
their own wallets, services
and user-interface

ERC-20

Only Norges Bank can issue
and burn

» Norwegian kroner
NOK
4 decimal places

Free transactions (no gas fee)

.‘ NORGES BANK



RFP1 - Central bank issue and redeem

CEO
Jacobo Toll-Messia

FinTech company
based in Bergen,
Norway

Norges Bank RFP

MVP / simple Pilot

Spring 2022

v Issue/mint new CBDC

v' Send CBDC to private banks
v" Receive CBDC from banks
v Redeem/burn CBDC

v" Wallet for Central Bank
v' Wallet for private banks

Autumn 2022

v' Batch payment
v' Swap to other eco-systems

.‘ NORGES BANK



BRIDGE /| SWAP

Central bank
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Norges Bank tests many of the 17 Characteristics
listed in the 1/2021 report

Third parties can relatively easily get into the
sandbox (more than 200 000 EVM programmers)

Test CBDC money is token-based and
programmable

A good choice for an
effective experimental test

.‘ NORGES BANK





https://www.digdir.no/digital-identitet/digdir-lead-multi-country-consortium-piloting-payments-eu-digital-identity-wallet/3864

Verifiable Credentials (VC) — elIDAS2

d
ID Gate
(Digitaliseringsdirektoratet)

o o)
(551
Oracle — «Tenor»

1) Request for a
certificate

Ol
I

¥
b

igital wallet

2) Oracle
communicate
via ready made
API

3) Certificate
send to user
and deploys in
wallet
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Verifiable Credentials (VC) — eIDAS2

Verified certificate from centralised official databases
Company Registry Social Security Registry

b G
Ver@ggiti;?ita| T~ ‘ﬂ
|
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Interest on CBDC — positive & negative interest

Testing the aave calculation model

: Amount |

Norges Bank
——————
Time

Interest

CBDC

Aave model: based on every second, componded
interest, calculated on transaction, mint and burn

Private person
' Amount |

onstant name; Norske Kroner : I
stri ic consf ol;

uint8 public constant decimals; 4

import "@chainlink/contracts/src/v0.8/interfaces/AggregatorViinterface.sol”;

AggregatorV3Interface internal priceFeed; .
priceFeed = AggregatorVainter A02ADD2: 1 Af641031331); E R C '2 O TI me
function getLatestPrice() public view returns (int) {................. k

Event « if Norges bank then OK to mint and burn.....

Interest

CBDC

13



AML/CTF

EBA: 100 billion € in Compliance cost by banks — 1 000 billion illicit payment - approx. 1 % stopped
CBDC represent new technology either based on blockchain/DLT or account based in traditional technology.
How can new technology reduce cost of doing compliance for banks/PSP and at the same time increase the

discovery rate and seizure for illicit payment.
Central bank .
Decentralized Oracle Network (DON)

Bank A Bank B

Bank A \BankB ogram
A‘/ PAgis

U~ I

$ T Q Trace & Monitor

Sfert
‘ 26372 M
sdat ‘

Customer1to4 C5 C6




Anonyme payment.

Symfoni started with a project for anonyme
payment in parallel with the NBX AML/CTF
project. The plan was to utilize ZKP (Zero
Knowledge Proof). But our programmers
concluded that ZKP conflicts with business
logic (smart contacts) inside our ERC-20
token. We ended up using something called
“Stealth Addresses” strategy, that also can
be quantum immune with a small change in
the standard algorithm. This is not to say
that Norges Bank plan to include anonyme
payment in the future, but we needed to find
out what the technology could allow. As
anonymity and AML/CTF conflicts it was
interesting to do them in parallel. As far as
we know Norges Bank is the first central
bank in the world to test anonyme payment
this way.

Cap on CBDC.

This was the last service / user case Symfoni
developed for us. If amount of CBDC exceeds a defined
threshold, the amount over this threshold should
automatically be transferred to the user’s bank account.
As we did not have integration to banks in phase 4
CBDC was transferred to a special CBDC wallet. The
payer did not get a notice, but the receiver got only the
amount within the threshold and the transaction was
automatically split between payee and the separate
wallet. The cap was also on amount per day and week
if exceeded defined threshold.

.‘ NORGES BANK



Project Hamilton — Boston FED / MIT

One student 40 %

Federal Reserve e
Bank of Boston® Publications & Data News & Events

Office of the President ~ Monetary Policy & Economic Research ~ Supervision & Credit ~ Payments Innovation ~ Community Development  In the Region

Project Hamilton Phase 1 Executive
Summary

By Federal Reserve Bank of Boston and Massachusetts Institute of Technology Digital Currency
Initiative

16
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Off-the-shelf test

Workshops

17
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loT and M2M payment

ALPHA
VENTURI

Realizing these opportunities require underlying
infrastructure with a unique set of features

ERC-20""““" ERC-20 IOTA w558 |OTA

NOK NOK NOK NOK
[ Hyperledger Besu ‘ \
Norges Bank Testnett uTxXO
ERC-20 I0TA
NOK NOK
\v ERC-20 \ I0TA /
NOK NOK

Directed Acyclic Graph or DAG

Selling electricity per second |

%Pa% for electricity




Public engagement and Hackathons /Ideathons

University Bergen

The Norwegian
Digitalization Agency

University of Oslo
Fintech Norway

Etc.

19


https://www.digdir.no/innovasjon/hvilke-eksisterende-problemer-kan-digitale-sentralbankpenger-lose-og-hvilke-nye-muligheter-kan-det/3886
https://simula-uib.com/cbdc-event-2022/
https://www.fintechnorway.com/
https://www.blockchainlab.no/
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An example of cross-border
ayments with central

& BIS
bank digital currency
(cBDC)

¥ Project Icebreaker
Breaking new paths in cross-
border retail CBDC payments

March 2023

@ A% A

Bank of Israel NORGES BANK Sveriges Riksbank

.‘ NORGES BANK



.‘ NORGES BANK . LasseMehol m

22222222222

Experimental test of technology for
CBDC phase 5

a part of the Norwegian CBDC project



Agenda
presentation October 2023

1) Strategy25

2) Earlier phases

3) Organizing

4) Sandboxes

5) Estimate project plan

6) Cooperation



Strategy25

Norges Bank will prepare the ground for the
issue, if appropriate, of a central bank digital
currency (CBDC).

A CBDC may be necessary to ensure that
NOK will continue to be a safe, efficient and
attractive means of payment in the future
(e]o}

During the strategy period, we will analyze
the possibilities afforded by, and the
consequences of, introducing a CBDC and
test candidate solutions.

To obtain knowledge and contribute to
international standardization and
cooperation, we will work with other central
banks and international organizations.

%The central bank
Strategy 25




Phase 4 -CBDC

How did we organize?
\

h

External communication



https://www.norges-bank.no/contentassets/e98d1793c59e409f8c87fe3a849a9ffc/staff-memo-2023-4-dsp.pdf?v=02/10/2023133424
https://www.norges-bank.no/contentassets/e98d1793c59e409f8c87fe3a849a9ffc/staff-memo-2023-4-dsp.pdf?v=02/10/2023133424

Phase 5 -CBDC

How do we organize?

Share of information and experience

C " ]

Peder Qstbye Lasse Meholm Morten Audsen

=
o
=
I
©
=
@©
c
<

c
§e)
o
9
c
>
S
S
o
(&)
©
c
=
O
4
X
L

External communication
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Organizing Experimental Testing (ET)

Analysis and
on introducti
Peder

Analysis and
on introducti
Morten

Started by October 2023
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Hyperlecdger

FOUNDATION

KBA

Blockchain Academy (member)

.‘ Norges B

Noregs Bank (member)

s

SAINTGITS

Saimgits College of Engineering (member)

Coll f E

A )

Kiva (member)

Kiva

(r)F"ENEARTH
OUNL

ION

Open Earth Foundation (member)

Open Ea

[ WELV [
SMART DUBAI

Smart Dubei Government Est. (member)

MIT
Connection
Science

MIT Connection Science
(member)

Peking University (member)
Peking

Sovrin Foundation (member)

Sovrin Foundation

MOBI

Mobility Open Blockchain Initiative (MOBI)
(member)

MOBI

c%g ortland State

UNIVERSITY

Portland State University
(member)

Pc University

& Stellar

Stellar Development Foundation Funding
(member)

(member)
—

Monetary Authority of Singapore (member)

Mo

BRITISH Ministry of
COLUMBIA

Citizens' Services

Province of British Columbia - Ministry of
zens Services (member)

SUN. YAT-SEN UNIVERSITY]

Sun Yat-cen University (member)

igen

n 2¢O Warsaw




RFP 2023
Frameagreement 2023 - 2025
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../l Next 2,5 years

We look forward to a good collaboration
with private and public organizations.

The purpose is still to learn, experience
and mature skills, thoughts and strategies.

So that we prepare the ground for the
ISsue, If appropriate, of a central bank
digital currency (CBDC).
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