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Executive Summary

At the end of November 2017, the Governor of thalBaf Israel appointed a team to examine
the issue of central bank digital currencies (CBBQ)he team was very glad for the opportunity
to deal with the issue that has been the focusumihnmterest both among central banks and
among the business sector and technology compargaad the world. This document
summarizes the team’s work. The publication of tacument is intended to bring the work
done at the Bank of Israel to the public’'s attem@amd to allow for public discussion of its
contents.

The team’s work raised a number of main conclusansfindings:

o

o

Many central banks are examining the possibilitisstiing digital currency and/or using
distributed ledger technology in payment systems.

No central bank in any advanced economy has thiusdiaed digital currency for broad use.
There are a few banks, primarily the central ban®weden, that are examining the issue.
In contrast, there are others, such as the cdyaris of Denmark and Australia, that have
declared that they are not planning to issue digiteeency in the near future, because the
payment systems in their countries are efficiemnt provide good alternatives.

There is currently no uniform specification for B@C. The specification can be made in
terms of its accessibility—to the entire publicomy to financial institutions; how it is
issued—nbalance based or token based; the extanbofymity in its use; and whether it will
bear interest. This document presents the advesitagsadvantages, and risks inherent in
various specifications.

CBDC is similar to immediate payment systems. Bo#ans are convenient and accessible,
and both settle immediately. But CBDC differs frammediate payment systems in three
aspects: (a) it is an asset that constitutes aatdrgnk liability, similar to cash; (b) it is
possible to enable offline transactions to be nthdmugh it; and (c) users of CBDC can be
granted elements of anonymity (even if it is lirditéor instance, to transactions that total up
to a certain ceiling).

The main purpose of issuing digital currency isn@intain the public’s access to a central
bank’s liability in the event that the use of cadgltlines significantly, as is happening in
Sweden, but that issue is not currently relevattéolsraeli economy, since there is no
significant reduction in the use of cash. Makimyments more efficient and supporting the

! The team consisted of Barak Ettinger (Market Ojpema Department), David Bavli (Banking Supervision
Department), Elitzur Weiser (Legal Department) r$iadash (Currency Department), Daniel Hahiashvili
(Governor’s Office / Banking Supervision Departmeilir Levy (Accounting, Payment and SettlementtSys
Department), Tomer Mizrahi (Information Technoldggpartment), Michal Sinai Livyatan (Legal Departen
Raz Navon (Research Department, Team Coordin&or)it Chitayate (Accounting, Payment and Settlement
Systems Department), and Sigal Ribon (Researchrbegat, Head of the Team).

2 In this document, the term “digital currency” aipplto currency issued by the central bank, urdéssrwise
noted.



payment system (including improved redundancy)#se worthy purposes for the issuance
of digital currency. Under certain specificatioasd particularly if it bears interest, digital
currency can serve as an additional monetary balthat is not a main purpose in issuing
it.

The issuance of digital currency can generate dibeefits, including assistance with
combating the unreported economy, adaptation \wwethatlvanced technological
environment, and advancing the fintech sectornaels Another important consideration is
coordination with possible advances in this fieldd®a by other countries.

There are expected to be quite a few material eclthblogical difficulties and risks in the
issuance of CBDC that are mainly derived from tbsgible effect on the financial system.
In addition, such issuance is expected to havdfaot@n the central bank as the issuer of
cash, on its management of monetary policy, anthempayment system.

The team does not recommend that the Bank of Israédsue digital currency (e-shekel) in
the near future. We must continue to examine and omitor this field before we can form
the proper foundation for a decision on whether taecommend digital currency.
Accordingly, the following recommendations have beeformulated:

o

The team established by the Bank of Israel willtcare its activity to study and monitor the
issue, in coordination with departments at the Baedding with interfacing topics,
including the payment system, distributed ledgehm®logies, and cryptocurrencies. The
team will report to the Bank’s management semi-afipuegarding its activity and
significant global developments in the field.
In order to make decisions regarding digital cuckenhe team will examine the following
issues on an ongoing basis:

Developments abroad, mainly at other central bawttention will be paid to possible

issuance of digital currency in advanced, and ¢oréimifications on the foreign

exchange market in Israel.

Scenarios that concern the effect of digital curyeon various areas, in accordance

with the extent to which it becomes an alternatoveash and to other means of

payment in Israel and abroad.

The public’s positions regarding digital currengghich can be learned about, for

instance, by integrating the issue in surveys efuke of cash).

Technological developments connected with digiteiency. The team will pay

particular attention to relevant initiatives by destic companies, and will strive to

create a dialogue with them with the aim of leagrabout developments in the field.
Further to the publication of this report, the teatends to hold meetings with relevant
parties in the private and public sectors, in otdetiscuss and follow the issues arising
from the report.
The Bank of Israel is examining and encouragingeitablishment of an infrastructure for
immediate payments. It is important to examinegkient to which digital currency will
complement or replace the system, and whetherdbtisidns made regarding it must
already take into account considerations regardiggal currency. Within this, attention
must also be paid to how immediate digital paymavilisaffect demand for cash and the
Bank of Israel's service targets concerning cash.
We recommend considering the possibility of holdamginternational workshop in the
future, with the participation of parties dealingwthe issue in the major central banks, in
order to create a forum for learning and informmasbaring. In particular, it is worth
examining cooperation with the relevant internatidmodies, including the BIS, the OECD,
and the IMF, since they have also begun workintgherissue.
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1. Introduction

Distributed electronic meahkave, in recent years, attracted increasing ateirt public
discourse. The advancement in the field, includiotyvity through private distributed means of
payment such as bitcoin, has aroused discussion of theilfiliy of also implementing the
technology for national currencies issued by cébimaks (central bank digital currency—
CBDC).

The discussion of CBDC is closely related to othsues that are the subject of professional and
public discussions, but differs from those otheués in various aspects. In particular, it is
important to emphasize that there is a basic @iffee between a central bank currency and
distributed electronic means of payment in thegigwsector such as tokens or bitcoin and other
similar currencies, both in terms of the risks anterms of their financial and monetary
significance.

No central bank in an advanced economy has yegdsdigital currency that is legal tender, and
there is not yet any clear or agreed upon spetiicdor such currency. Many countries are
studying and examining the issue (a review appeamv and in the Appendix), and have
reached various stages on this long and complecepso It is very important that the Bank of
Israel also take part in this learning and thinkirgyen if we cannot expect any decision
regarding an e-shekel in the near future—so thawiNde able to make prudent decisions in the
future, particularly to prepare for a situationwhich central banks in other advanced economies
decide to issue digital currency. Therefore, irv&laber 2017, the Bank of Israel Governor
appointed a working team with the aim of startiog@xamine the new means of payment, and
particularly its advantages and disadvantagesi@relview developments abroad while taking
long-term strategic considerations into accourttisTs the first step in a long journey, the end of
which—where we are heading and when we will getetheremains unknown.

The issues that should be dealt with include, anathgr things:

o What is the significance of maintaining the puldidirect access to central bank means of
payment, both at normal times and during crisesependent of technological
developments? Most means of payment are already digital/el@itiaas are the public’s
bank and other deposits. However, this is “intermaney” that the banks create, and not
the high-powered money of the monetary base, mgahis not a liability of the central
bank. The commercial banks' deposits with the B#rikrael are also digital, but the ability
to operate digitally vis-a-vis the Bank of Isragféserved only for them. An e-shekel would
differ from these two since if it is issued, it ke a liability of the central bank, not of the
business sector, toward the general public.

® DEM—A computerized digital unit, the ownershipwafiich by a certain person is ensured through Bisteid
encryption, meaning encryption that does not deendne central entity. This definition is basectloe Israel
Tax Authority’s definition from its circular of Mag018, and is used only for the purpose of theudision in this
document.

* DMP—A unit of DEM that may be used in commerce. This use led the publiefer to it as “virtual currency”,
“digital currency”, “distributed token”, and otheames. This definition is based on the Israel Aathority’'s
definition from its circular of May 2018, and isagsonly for the purpose of the discussion in tlisuiment.

® See, for instance, the speech by the GoverndreoRtksbank in February 2018ttps://www.riksbank.se/en-
gb/press-and-published/notices-and-press-releatestktarticles/payments-in-the-future-and-legatgariion-for-
the-swedish-krona/




o What are the main characteristics of digital curgermnd what are the advantages and
disadvantages? The document will deal with thisstjon and examine what characteristics
will enable digital currency to replace cash (whdalt partially), and how it may affect the
payment system, monetary policy, the banking system the financial system in general,
as well as households and businesses. Our disousgi only briefly and generally cover
the technological aspects of digital currency.

o Does the immediate and final (faster paymentskesysender digital currency redundant?
Such a system already exists in a few countriestgdimng Sweden, Denmark, the UK,
Singapore, Thailand and Australia—and Israel hgsibavorking to establish one. We
must therefore ask whether, given such a systeste 1B any advantage to an e-shekel.
Assuming that the answer is positive, we must asitat extent the system should be
designed taking the e-shekel into account.

o What is the most appropriate technology for theksl? Can it also serve other purposes?
Distributed ledger technology (DLT) first appearnedhe form of blockchain with Bitcoin,
but it became a significant field on its own, amidvmo longer serves only to create and
enable distributed means of payment, but also séy@ader purposes. Some countries are
not focusing only on the issuance of currency,dsb on other purposes, including use in
the payment system. For instance, in the UK, Bgmaentary committee was established to
examine distributed means of payment and distribteehnology. However, our
discussion of DLT and other technologies will camtcate on the digital currency.

The issuance of digital currency is connected waitlareas of work at the Bank of Israel.
Therefore, the team included representatives franyndivisions within the Bank—the
Accounting Payment and Settlement Systems DepattfA@%S), the Banking Supervision
Department, the Information Technology Departmtrg,Currency Department, the Market
Operations Department, the Legal Department, aadRésearch Department. The team met
with people in the business sector who work inteeldields, talked with representatives of
other central banks and of the private sector,raad copious material published by central
banks and business, international, and acadentituinsns.

This document sums up the team’s work, mainly proding an outline of the situation
abroad and in Israel, and presents the main issug¢Bat must be examined in discussing a
central bank digital currency.

The document contains 8 chapters. Chapter 2 pebasic terms. Chapter 3 outlines the main
purposes of issuing digital currency and the achgeg that it may have. Chapter 4 provides a
short summary of the discussion on the issue arthmdorld. Chapter 5 presents the attributes
that digital currency may have. Chapter 6 death the possible ramifications of issuing digital
currency. Chapter 7 discusses technological issGaapter 8 presents summary tables. In
addition, the document includes a detailed bibkpduy, including central banks’ discussion of
the matter. These sources serve as a basis foidsossion both abroad and in Israel.

8 https://www.parliament.uk/business/committees/cott@as-a-z/commons-select/treasury-committee/news-
parliament-2017/digital-currencies-17-19/




2. Basic terms

a. Basic definition of central bank digital currency (CBDC)

Central Bank Digital Currency (CBDC) is an elecimimability of the central bank that can be
used for executing transactions and for maintain@ge’ If Israel decides to issue a digital
national currency, it will back the currency’s valand its existence as currency, and the
currency will serve as legal tender of the Statke State will be able to decide how much
digital currency to issue, just as it decides houcimcash to print.

Digital currency should serve as a means of paymetiia proper substitute for cash. Itis
therefore reasonable to assume tiatvould want it to have the basic attributes requied of
money—to serve as a unit of account, a store of ved, and a medium of exchanges

opposed to CBDC, the private distributed meansaghpent traded on the markets are not
backed by any sovereign entity, and in most coesare not considered currency, especially not
legal tender, and are characterized by very higtility.®

Bech and Garrat (2017) propose characterizing 8@ asmoney that is central bank-
issued, electronic, universally accessible, and drlang payment with no intermediary
(P2P). They make their proposal through the “money fldvpeesented in Figure 1.

Figure 1: Different forms of money

CBCC
(retail)

Cryptocurrency
(wholesale)

Commodity
money

SOURCE: M. Bech and R. Garré(?).

" See, for instance, Meaning, Dyson, Barker and tBta(2018).

8 Currently, private distributed means of paymetiedd‘Stable Coins” are being developed, and thaiin
gualities include maintaining stability of valu&o illustrate, the initiators of the prominent exae) Tether,
commit to maintain a fixed conversion rate agaihstUS dollar. Another example is the Saga it These
currencies are not meant to replace national coigsnbut to be a complementary means of executinigus types
of transactions.

° The authors use the term CBCC — Central Bank Goyptency.
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It is common to require th#there be a fixed conversion rate of 1:1 between CBDand cash
in a nation’s currency, even though it may be determined otherwise.

Beyond that, there is still no agreed-upon speatificy for CBDC, and an examination of its
desired characteristics—their advantages and disddges—takes up a significant portion of
the discussions being held in central banks aner atistitutions. Below, we will present and
discuss various alternatives for defining CBDC.

b. Technology: A Brief Description

Even though it is not necessary to use advancéeodmgy in order to issue digital currency, the
discussion of such issuance involves an examinafitime technologies that enable it in an
advanced and efficient manréfThe following are basic technological terms:

Distributed Ledger Technology (DLT): An architecture that makes it possible to manage
information in a way that is protected from coufegs, is encrypted, and is distributed (over a
number of sites, institutions or countries), anddsessible to any authorized user without
intervention from a central party. Thus, entitieat do not rely on each other can agree to carry
out a transaction. There is a rigid protocol shatchronizes the distributed information in order
to ensure that all instances of the ledger aretickdn In a permissioned distributed system, the
ledger can only be updated by recognized and tardity participants who have received
authorization from some central authority. In anpiesionless distributed system, everyone can
participate, and the ledger can be updated onbutjir consensus among the participahts.

Blockchain: The technology that realizes DLT. The informatiorthe ledger is kept in the form
of digitally signed blocks, and each block contarmllection of transactions that have been
approved and verified. Each block is identifiedabgfigital signature and connected to the
previous blocks by keeping their digital signatur@sus, the ledger obtains a great number of
identical copies, and the information cannot benteideited. This is the technology that enables
bitcoin.

Distributed Electronic Means (DEM): A computerized digital unit, the ownership of whigy
a certain person is ensured through distributedygtion, meaning encryption that does not
depend on one central entity.

Distributed Means of Payment (DMP; digital currencyor cryptocurrency): A unit of DEM
that is created through technological means andbeaysed in commerc@. The entire process
of its creation and verification is done by math&éo@ encryption, and it has no physical
existence. Today, DMPs are traded mostly ovestilbuted network, and are stored in a
cryptowallet. This means of payment does not mecaicentral settlement syst€nbecause as
soon as its ownership is recorded in the ledgenpites from one wallet to another.

19 See, for instance, Simon Scorer (2017) at the Bamderground blog published by the Bank of England.

1 See Chapter 5 of the BIS Annual Economic Rep@182

12 This definition is based on the Israel Tax Authgdsidefinition from its circular of May 2018, arislused only for
the purpose of the discussion in this document.

13 This definition is based on the Israel Tax Authgdsidefinition from its circular of May 2018, arislused only for
the purpose of the discussion in this document.

4 Such as an RTGS system. In Israel, the systeailasd Zahav—the Hebrew acronym for “Real-time isednd
transfers”.



CryptoWallet: A software program with an easy user interfacé ¢hables the practical and
orderly use of DMP. It can be installed on persaoaputers or on mobile devices. Each
wallet has an address to which two keys—public@ncate—are linked. The keys enable the
wallet to be encrypted and given a unique idemtifiehe private key is used to derive the
wallet’s address, which is used in the DMP transfer

Digital wallet: While the cryptowallet enables the storage of alggributed means of payment,
the digital wallet enables the storage or accurnauiaif all means of payment, and is intended
for the transfer of payment and the purchase ofices and assets between two parties.

3. e-Shekel: The main purposes for issuing it and adtional advantages

The discussion of an e-shekel should begin withgthesstion of what purposes there are to
issuing digital currency in Israel, and how it negyve the Bank of Israel’s main purposes as set
by the law. The advantages of the digital currestoyuld help with this conversation. In the
second stage, we will examine what additional bentfere are to issuing an e-shekel. Further
discussion of the ramifications of the e-shekelloariound in Chapter G.able 1 in Chapter 8
sums up the main purposes and additional advantages issuing an e-shekel.

a. The e-shekel and the main purposes and functionsdhthe law sets for the
Bank of Israel*

According to the Bank of Israel Law, 5770-2010, Bamk of Israel has three objectives: Tb)
maintain price stability as its central goal; (2) Support other objectives of the Government's
economic policy, especially growth, employment asdlicing social gaps, provided that, in the
Committee's opinion, this support shall not pregedhe attainment of price stability over the
course of time; and (3) To support the stabilitgd anderly activity of the financial system.

The Bank of Israel Law also sets out the Bank'sfioms, which include the management of
monetary policy, the regulation of the payment setilement systems, the issuing of currency
and the regulation of the cash system, suppotie@ptoper functioning of the foreign exchange
market, and supervision and regulation of the bamkiystem.

Decisions concerning digital currency must relatéhe question of whether issuing such
currency supports the Bank’s ability to achieveoligectives and fulfill its functions, or makes it
more difficult.

Among the Bank of Israel’s functions, issuing curracy and responsibility for the cash
system and for the payment and settlement systemsld a central place in the discussion of
the objectives of digital currency. The managemerdf monetary policy and responsibility
for financial stability also have an important place.

!> Chapter 6 also discusses the ramifications oéthbekel on the topics discussed here.
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Issuing the currency

According to the law, the Bank of Israel has thelesive authority to issue the currency that
serves as legal tender, and it therefore mustlfthifs function in the most efficient way for the
good of the public. Does the issuance of digitatency serve this purpose? In a situation
where the use of cash is declining and there isawnthat in the future it will be impossible to
pay in case because businesses will not agreeéptit (as is happening in Swed€njhe

central bank must examine ways to enable the ptibbarry out transactions with the direct use
of the central bank’s liabilities. This concerredaot exist in Israel (or in many other
countries), and therefore is not currently a mainsideration in favor of an e-shekel.

However, even though cash remains an accepted méarecuting transactions, consideration
may be given to streamlining the way in which tkeatcal bank makes it possible to use its
liabilities. Other fields have undergone digitipatfor reasons of efficiency—including mail,
books and checks—and cash could join them. Incibrigext, the cost involved, and whether the
change will reduce or increase costs, particularihe short term, should be examined. At this
stage, it is very difficult to assess the cost®imed in establishing and operating a digital
currency system. Moreover, it is also difficultassess the savings that will be generated in the
costs of issuing coins and banknotes, since wexpect that cash will not disappear, and that
the Bank of Israel will need to continue issuingsta means of backup as well. On the other
hand, streamlining the way in which transactions loa made is expected to contribute to the
wellbeing of individuals and to GDP, and this béneiay overcome any additional cost to the
central bank.

It is important to remember thétte Bank of Israel does not operate for profit, andf other
considerations lead it to the conclusion that in ater to achieve its objectives and fulfill its
functions it should continue to issue cash, or t@sue digital currency, it can choose to do so
even if the cost involved is higher than the cosf the alternative.

Payment and settlement systems

The Bank of Israel acts to advance effective ahdbie payment systems and means of
payment, including cash alternative means of paymé&he Bank has begun examining and
encouraging the establishing a faster paymentsmysimilar to what exists in many countries.
This system will enable person-to-person (P2Px@eto-business and vice-versa (P2B),
business-to-business (B2B), and person-to-goverharehvice-versa (P2G) transactions rapidly
and efficiently, since settlement is immediate &indl. The adoption of the system will be
accompanied by building an advanced settlemerdstriucture.

Given the existence of an immediate payments systernis not clear whether there is a

need for digital currency. The team found that some countries, includingribemk and

Australia, decided that they did not need to adeandigital currency, since the payment
systems in those countries includes an immediatspat system, which answers the need that a
digital currency would have provided—a convenierd available means of payment that
enables the beneficiary to make immediate useeofrtbney transferred into his account.

In addition, we must examine through which paynsgstem the digital currency will be settled:

'8 n Israel, the shekel is legal tender, meaningpagment using the shekel cannot be refused.
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1. Isit possible to settle it in an existing syst@mmust a designated settlement system be
established?

2. If a designated system is to be established, tivglhable payments to be made through
various advanced means of payment and connect therather words, will the payer
and the payee be able to use different advancedsmdgpayment? Will the system be
able to contribute to increasing competition in plagments system and increase the
redundancy in it by serving as a backup for exisipstems?

Management of monetary policy

How will a digital currency affect the Bank of Igt& ability to manage monetary policy? For
the currency to serve as an alternative to thdirgisnonetary tools used by the bank—interest-
bearing deposits (loans) at (from) the central bamépen market operations—it is reasonable to
assume that it will be necessary to allow it torbegerest. In general, the tools that currently
exist enable optimal management of monetary polithile we cannot set negative interest on
cash, but it is possible with digital currencyl@sg as cash continues to exist alongside the
digital currency, users can move to cash, therebidang (the payment of) negative interest
(meaning payment of interest on the currency).s T¢8ue requires an in-depth discussion, but it
seems thahe fact that digital currency can serve as an adtibnal monetary policy tool

does not need to be a central consideration in thltecision on whether to issue it.

Stability of the financial system

One of the Bank of Israel’s objectives it to maintdne stability of the financial systen
digital currency can be expected to significantly fiect the financial system, particularly the
banking system. While it can contribute to increased competitib@lso may create negative
effects on the system’s stability, for instancad&gucing the sources of credit for the banking
system. This is an important and central constaerahat must be taken into account in a
discussion of the risks and disadvantages fromlwthie process may suffer.

b. Additional advantages

In addition to the main objectives that can be séryy the e-shekel, there are advantages for the
economy in general that may be considered, sireéath sets out that the Bank of Israel must
also support other economic objectives as setégbivernment.

The struggle against the shadow economy

The government decided to wage a struggle agdiastltadow economy. The promotion of
advanced means of payment in Israel may help taceethe shadow economy, mainly in view
of the law to reduce the use of cHshat was passed in March 2018. This law resttiesuse
of paper-based means of payment, and is complethegtpromoting the development of
advanced means of payment complementBigital currency will help in the struggle

against the shadow economy to the extent that it deices the possibility of executing
unreported transactions that is if it is not characterized by completemymity. Various

17

http://main.knesset.qgov.il/Activity/Legislation/LafPages/LawBill.aspx?t=lawsuggestionssearch&lawide5682
97 (in Hebrew)
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extents of anonymity can be set for digital curger@nd any such decision will have advantages
and disadvantages, and does not depend on corigdereelated solely to the Bank of Israel,
but also to the economy in general and to the gdaadividuals in the economy.

In this context, it should be noted that the adoptf other advanced means of payment, such as
immediate retail payment, will also contribute he struggle against the shadow economy.

Support for the high-tech sector

The high-tech sector in Israel is developed andicoes to advancé®igital currency can
contribute to the high-tech sector (fintech)thereby contributing to economic growth in the
short term and in the long term as a result of igiization in areas with relatively high
productivity.

Following developments in the world

It is important to relate to advances by other cemrral banks in the area of digital currency.
Quite a few central banks in advanced economiesxamining the issue, particularly the
central bank in Swedéfi. While none of them have yet issued digital cucyefor general use,
and some (such as Denmark’s central bank) havamekcthat they have no interest in doing so,
if some countries do decide to move forward, therision may also have an effect on the
currencies of other countries. While it is reasb@do assume that such a decision will mainly
affect the major currencies and have less of atetin the shekel, it is also likely that new
dynamics will evolve in the attitudes of other cahbanks to the issue, particularly if it turnd ou
that issuing digital currency generates positigeliits. Constant monitoring of developments in
this area will make it easier for the Bank of I$itaereact when necessary to changes taking
place in other countries.

4. The global situation™

No advanced economy has yet issued digital curréardyroad use. However, some countries
are at advanced stages of research and experimantdie following is a view of the situation
in some countries that are prominent in this regdtte appendix summarizes how various
countries relate to digital currency, and refers todocuments published in those countries.

Sweden is among the first countries to have shawintarest in digital currency, but it has not
yet reached the implementation stage. The Sweulgghct, which was initiated in 2017, is
called the “e-Krona project”. In the first stagegeneral proposal was formulated for the
structure of the currency and the entire system adrthe end of 2018, the bank published a
summation of the second stage of the project, auntaa recommendation to begin examining
technological solutions to implement CBDC, as wasllan examination of what legislative
changes will be necessary. The monetary situati@weden is different from that in Israel,
since in Sweden, the use of cash is declining,castl is expected to completely disappear in a
few years. Therefore, digital currency in Swedan serve as an alternative to cash—an
objective that the Swedish central bank views gsonmtant. The Riksbank will continue
examining the issue in conjunction with the pulalind relevant institutions.

18 See Sveriges Riksbank (2017) and Sveriges Riks{z018a).
19 For more details and references see the Appendix.
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Uruguay is in the advanced stages of examinatiath has even successfully completed a pilot
study of the digital peso. This is the first pigtidy in the world to examine in practical terms
the use of CBDC. The study included 10,000 panaicts and about 20 million pesos (about
$700,000) were converted to digital currency. Aitial report issued by the central bank stated
that the study was completed without any technokldireakdowns, but it is important to note
that it was on a very small scale. The project emglucted in conjunction with companies that
deal with payment systems, technology and commtiaicea The commercial banks also asked
to participate in the project, but the central bbefkthem out at this stage, and announced that it
would consider including them at later stages.

Singapore began a project to examine the feagilofiDLT-based CBDC. At this stage, the
project is focusing on the specification of bloc&thbased infrastructure in the banking system.
In the first stage, DLT technology was examinethterbank transfers, and in the second stage a
number of versions of DLT-based RTGS systems weseneed. Both experiments were
considered successful, but they do not show thgeiore will issue CBDC in the near future.

Similar to Singapore, the United States is intesh the possibility of implementing

blockchain technology in various markets more timahhe possibility of issuing digital currency

to complement or replace the dollar (“FedCoin"heTFed does not currently see a need to issue
digital currency, since its assessment is thab#nking system is efficient and sufficiently
innovative, and that demand for cash is not dewljnin contrast with the situation in Sweden.

ECB publications show that the bank holds a sinptzsition to that of the US relating to digital
currency. It does not currently see a need for CBihce the use of cash is not declining, the
bank intends to initiate a faster payments systethe future, and the need to reduce the shadow
economy is not a major objective. However, the BE€&udying a number of alternatives to
CBDC and examining their implications. The stuslgurrently focusing on specifications for

the currency and examining the need to issue @ nah on the technological-application aspect.

England has started a multi-year study in ordexmine the implications of issuing a digital
pound, mainly with the aim of providing the publth an asset that is (a) risk-free like cash,
and (b) convenient and fast like electronic medrmsgment. The Bank of England believes
that digital currency may ease the transmissiomfcbanges in the central bank interest rate to
the economy, and even increase GDP as a resultinteease in the supply of risk-free assets.
However, it is also looking at potential disadva@as, such as undermining financial stability as
a result of lower bank liquidity. In view of themplexity of the issue, the Bank of England
expects that it will not issue CBDC in the comirenys, but is continuing the in-depth and
comprehensive study of the matter.

Canada is examining the implications of issuing @BDIhe Bank of Canada believes that study
should continue of various alternatives to CBDQva$. In parallel, it is examining the

feasibility of a DLT-based wholesale payment sys(édpnoject Jasper”). The Bank of Canada’s
assessment is that the technology is not yet seffiiy advanced to serve as an infrastructure for
a payment system, but they argue that it has mgddisant advances and will continue to do
So.

The central bank of Denmark analyzed the Danish@&my and concluded that it has no need
for digital currency. First and most importangith is an immediate payment system from
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current deposits in Denmark, which provides a raspdo the need for faster payments. The
system enables the immediate interbank transfemafs, from one current account to another.
Moreover, in Denmark, each citizen has accesgtyment account, so weaker populations are
not excluded from the online payment system. HRn#ie central bank of Denmark is not
interested in competing with commercial banks’ mone

In Australia, the Governor announced that the e¢ébisink does not intend to issue digital
currency (the “e-Aud”) in the foreseeable futuret boted that the bank has started examining
the advantages and disadvantages of issuing Audtralia digital means of payment are
preferred over cash, and because those meanssa ta services provided by the traditional
financial institutions, the commercial banks witintinue to play an important part in the
payments system in the future as well. The Ausinajovernor emphasized that in Australia,
there is a faster payments system, and sincevieséustralians well, there is no economic
incentive to issue digital currency.

Norway set up a team to examine digital curren@asd,also began a study with the aim of
examining the ideal form of future money. In Nogwthe assessment is that cash will not
disappear in the coming years, and it is assuneddltle public’s deposits in the commercial
banks will continue to serve as the common meapswgient in the country. The Norwegian
central bank does not intend to make a decisiosaramg CBDC in the near future.

Venezuela is the only country that has issued &monent-backed cryptocurrency. The
president announced that each coin is backed layrallof oil from the country’s reserves. The
currency is complementary to the bolivar—the offi@urrency—and serves as legal tender in
the country. Venezuela rushed to issue digitaleruay mainly due to the financial sanctions
imposed by the US. The currency was supposedrexcforeign investors to the country and to
attract capital inflows that would bypass governtaghut at this stage, the project has not borne
fruit and the currency is not fulfilling the purgssfor which it was issued. We note that the
country is suffering from increasing financial aawbnomic difficulties.

The Marshall Islands is also advancing a stateesuyptocurrency, with the help of a private
Israeli firm called “Neema”. The country’s offitiaurrency is the US dollar, and issuing the
digital currency means, among other things, mogetavereignty. They are therefore calling it
the SOV, short for “sovereignty”. The currencyMak pegged to the dollar. The state plans to
issue 24 million tokens, half of them to the gowveemt (of which 6 million to foreign investors
and 2.4 million to the public), and half to Neentdowever, when a small country works toward
monetary sovereignty that will lead to economiceseignty, the IMF actually recommends that
it avoid issuing an independent digital currendfe biannual report issued by the IMF on the
Marhsall Island states unequivocally that if itliss a digital currency to serve as legal tender in
parallel with the dollar, it could lead to finankiastability and even cause harm to cooperation
with the large American banks.

In addition to countries, international organizasare also interested in CBDC. The BIS issued
a report noting, among other things, that wholedajgal currency will be beneficial in the area
of payments, but that the technology is not swghtly advanced and requires more research and
development. In terms of retail currency, the BlSosition is even more conservative. It argues
that a country interested in issuing currency neas¢fully consider the economic ramifications

of such a step. The report also stated that dutameamination must be made of whether CBDC
can be beneficial in countries that use a fastgmeats system. Despite their caution, the
writers of the report call on central banks to gtdajital currency in depth and examine how
issuing it will affect financial stability and motagy policy.
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The _International Monetary Fund announced at itstmecent annual conference (October 2018)
that fintech issues, including digital currencyisg by central banks, will be on its agenda for
the coming year.

5. The possible attributes of a central bank digital arrency

CBDC can complement or replace physical currencyrkbates and coins—as a means of
payment that constitutes a central bank liabil3BDC can have qualities that make it an
alternative that is as similar as possible to tiveant cash, but it can also have other qualities.
The choice of any specification has advantageaddentages, and ramifications on the use of
the currency and its effect on monetary, finanarad other areas.

Since no advanced economy has issued CBDC forqu$d, there is no cumulative experience
in the advanced world. The discussion of CBDG&d¢fore mostly theoretical, and is
accompanied by tremendous uncertainty regardingripbcations of the possible
specifications. Moreover, the relevant technol@gyoung and developing, so the analysis is
being done cautiously with the understanding thethhological possibilities are changing
constantly. It is therefore desirable that therabgristics that are chosen will enable CBDC to
be adapted to the experience gained (should tleeamy) in the future, and will maintain the
ability to react to technological and other changes

The following are the main specification possil@kt Table 2 in Chapter 8 summarizes the
advantages and disadvantages of each of the possiBpecifications of an e-shekel.

a. Method of issuance

1) Value based, token — The central bank will issaede instead of printing a banknote.
After deposit in the citizen’s wallet, the centib@ink does not need to keep accounts, and
private companies will be able to provide walletvgzes to keep the token. In this
alternative, the code is parallel to a banknotethedligital wallet is parallel to a
physical wallet. The central bank knows how muaneay has been issued, but does not
necessarily know who holds it at any time or foraivtransactions it is being used. Even
so, each token can be tracked through its trahsdesry on the distributed ledger.

2) Balance based, current account at the central bditle central bank will record the
holders of digital money in its balance sheet, nregathat it will maintain a separate
account for each holder. It will be able to dadgectly, but account management
involves high costs and activities with which cahtsanks have no experience so far, and
is not part of their core business. Alternativelffices can be established to manage
private accounts on behalf of the central bankogide additional services, and only
they will maintain accounts at the central bank.other words, the central bank will
manage only a few accounts. These offices willdogiired to hold 100% liquidity, and
the digital funds will not be registered in theame but in the name of the private
owners, as opposed to how banks manage the mopply$

2 Further discussion of the proposal to establigfitBliCurrency Account Providers appears in Dysoeh a
Hodgeson (2016).

15



b. Settlement mechanism and maintaining value

1) Distributed — A DLT-based transfer mechanism withibe involvement of a central
body. This mechanism is more able to withstanactand enables coordination with
various entities.

2) Limited distribution — A DLT-based mechanism withiraited number of nodes with
“privileges”. For instance, commercial banks magve as nodes and the central bank
would serve as a node with privileges. The prggleinclude the ability to cancel
transactions and take other actions in accordaitbeneed and the rules that the bank
wishes to enforce.

3) Central — The central bank would manage the tramet®rds, as commercial banks
currently do for transfers between individuals, #mefe would be a central settlement
through a single payment system.

c. Anonymity

1) Full anonymity — The payer and the payee maintaongmity vis-a-vis each other and
vis-a-vis the central bank (similar to the curreash system).

2) Limited anonymity 1 — The payer and the payee raaranonymity vis-a-vis each other,
but the central bank (or another authority) camiidig both of them. This will make it
possible to restore tokens whose code has beeratasthereby prevent the loss of
money.

3) Limited anonymity 2 — The payer and the payee bélrequired to identify themselves
only if the transaction amount is higher than daserevel (similar to the current cash
system), or if other conditions are met.

4) Lack of anonymity — The payer and the payee dowshtain anonymity vis-a-vis each
other or the central bank (similar to the curreetd card or bank transfer system).

d. Interest

1) Interest-bearing — It would be possible to crehl digital currency balance with interest.
In such a case, the holder of the money would aatlide to maintain anonymity, since
his account would have to be credited with inteaest the yield would be taxable. Itis
possible to create a CBDC that would enable intéhed could be used when necessary,
but the interest rate would be set at zero.

2) Not interest-bearing — Similar to cash. Can béngefas a unit of account.

3) Bears only negative interest — In such a caseCBI2C would bear zero interest as long
as the interest rate is positive, and would begatiee interest when the central bank sets
such an interest rafé. It should be remembered that it is likely thattcavill continue to
exist alongside the CBDC, so individuals will béealvoid negative interest.

e. Accessibility

1) Accessible to all (retail) — Every individual anddncial institution would be able to hold
digital currency (similar to cash). It would be@®nined whether only citizens could
hold it or whether nonresidents and/or touristdaalso hold it. This is the most likely
option.

2L Such a proposal appears in Mersch (2017).
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2)

1)

2)

1)
2)

1)

2)

1)

2)

6.

a.

Limited access (wholesafé)- Only financial institutions would be able to tidhe
currency. Since the banks can already hold digueadency that bears the central bank
interest rate, in the form of deposits or loans,#BDC would basically expand the
possibility to households and firms. Thereforés tiption is not likely if CBDC is meant
to serve as a cash alternative, but it can worknasterim stage in order to test the
technology.

f. Transfer amounts

Unlimited — The holders of CBDC would be able tnsfer any amount between them
(similar to the cash situation before the Reductibthe Use of Cash Law was passed).
Limited — The holders of CBDC would be able to sf@n only a limited amount between
them (for instance, similar to the restriction ¢eebby the Reduction of the Use of Cash
Law). Such a restriction could give them an inoento deposit the money with
commercial banks, because transfers between depasiild not be restricted.

g. Holding amounts

Unlimited — It would be possible to hold any amoahdigital currency.

Limited — It would be possible to hold a limited @amt. Such a restriction would
moderate the decline in bank deposits and wouldriborie to the reduction of risks in
the case of a bank crisis.

h. Conversion possibilities

Free — It would be possible to convert digital eagy into traditional money (cash or
current account balance) freely and without restticon amount or time.

Limited — Conversion would be restricted to cert@amounts/times or subject to other
limitations.

I. Exchange rate

Fixed — A ratio of 1:1 would be maintained betwdas digital currency and cash. This
is the reasonable and accepted option in discussidhis issue.

Variable — Demand for CBDC would be regulated bgrgding its exchange rate. In this
case, the CBDC would be similar to a financial tsg®se value is set by supply and
demand, such as securities. This option is ncorezble.

The possible ramifications of issuing digital curr@cy

The use of cash

Issuing an e-shekel means that the public willlide 8o hold CBDC instead of cash. The
discussion must take place with attention paidhéoReducing the Use of Cash Law, which will
come into effect in January 2019, and with the ietion that cash will not disappear but will
exist alongside digital currency, at least for same.

22 This possibility is generally referred to as Wisale CBDC (or WCBDC).
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1. Trends in the use of cash in Israel and abroad

Cash circulation in Israel currently stands at aidi$ 86 billion. The use of cash—in Israel
and in most countries around the world—continueshtmwv an upward trend. This is also
reflected in the fact that the ratio between castulation and GDP continues to expand. In
Israel, the ratio increased from 3 percent in 2000 percent in 2017, and Israel is not
exceptional in this respect (Figure 2a). In thstpi@cade, the growth rate of cash is higher
than the growth rate of GDP in all surveyed coastexcept Sweden. Israel is if"jace
out of 16 countries surveyed that belong to the DEE

Figure 2a: Cash Circulation as a Share of GDP, 201ercent)

FIGURE 2b: Cash circulation as a Share of GDP, Isral, 2000-2016 (percent)

SOURCE: Bank of Israel.

%3 Federal Reserve Bank of San Francisco (2017).
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2. The use of cash to make transactions and to holtetaoy value

Cash is used both as a means of payment in theiexeof transactions, and as a means of
holding monetary value. The discussion of digitarency also relates to both of these
dimensions.

2.1.Holding monetary value in cash

The monetary value of cash held in circulation tfiig banks and by the public) depends
on macroeconomic variables and the public’s prefms. The factors that explain the
increase in demand for cash include higher GDP id\ation, and low interest rates.

The extent of the public’s trust in the bankingteysis an example of a factor that has a
significant potential to influence the amount o$lcdeld by the public. If there is
concern, the public may transfer its deposits feorisky bank to other financial entities,
and in certain cases, particularly when publicttmughe entire banking system is
impaired, the public may significantly increasea#sh holdings and reduce its deposits
in the banking system.

Total public demand for cash is also influencedh®yfrequency of cash withdrawals—
cash in the hands of the public is used to cartyransactions during the period that
elapses until the next withdrawal. In this contétxée accessibility of means of
distribution and withdrawal, as well as their c@st significant because they affect the
frequency of withdrawals, and thereby also affeetvalue that the public holds in its
wallet. The greater the accessibility, the lower #iverage amount of cash that the public
wants to hold in its wallet.

Figure 3: Average Amount of Cash in the Wallet
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A survey conducted by the Bank of Israel raiseddiewing findings regarding the
monetary value held by the public in its wallet:

- 90 percent of the population commonly holds tess NIS 500 in their wallet (Figure
3).

- The average amount held in the wallet increasmd fibout NIS 260 in mid-2016 to
about NIS 340 at the end of 2017.

2.2.The use of cash to carry out transactions

The data show that cash plays a central role aelsgs a means of carrying out
transactions. A survey conducted on behalf oBthek of Israel shows that cash is used
mostly for day-to-day payments of low amounts. Mafghe public prefers using cash
for transactions worth up to NIS 100, and the puptefers paying in cash at the market,
between individuals, on taxis and on public trangithen the transaction amount
exceeds NIS 500, the cash use rate is only aboped@nt, and it declines as the value
of the transaction increases. For such transagtmayment is generally made by credit
card, and when the amount is very high, bank teaasire generally used. The data also
show that advanced means of payment—remote payoyemedit card (for instance

over the Internet) and digital wallets—are usedtie¢ly infrequently. The distribution

of means of payment by transaction value is preskint Figure 4.

Figure 4: Distribution of Means of Payment by Transction Amount

u#

m5%&  (
=)
m#

SOURCE: Bank of Israel.
3. What distinguishes cash from digital currency
Central bank digital currency is similar to casts@veral respects. Both constitute a central
bank liability, and are therefore credible and secueans of payment. Both are not only a

means of payment, but also a means of holding rmongalue. From this standpoint, they
are similar to electronic deposits that the comméhanks currently hold at the Bank of
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Israel, and they differ from existing digital mearigpayment such as debit cards, since the
latter cannot be used to hold monetary value.

Cash has a number of unique qualities (some ofiwtan also be ascribed, wholly or
partially, to digital currency).

- Payment by cash does not depend on technologi¢attors: The banknote or coin
contains all of the information necessary to vem$yauthenticity for the purpose of
settlement. In other words, the moment the paynsergiceived and we have verified that
the banknote or coin is authentic, the transacia@ompleted—without any dependence on
technology. The lack of dependence on technolsgyportant in a case where
technological systems fail (for instance due tglaec attack) or for instance if there is no
cellular reception in the area.

- Cash payment is immediate and finalAs stated, the moment payment is received and it
is verified that the banknote or coin is autherttie, transaction is completed and final.
Since a CBDC can be settled within seconds, itngemic cash in terms of immediacy. The
importance of the finality of the transaction iattit minimizes risk to the parties.

- Users of cash do not need to meet minimum requingents: Cash can be used by anyone,
of any age (including children), and there is nech#or a bank account or citizenship. (Cash
is available to tourists and foreign workers as yvel

- The use of cash is anonymougn many cases, it is neither necessary nor irapbtb
identify the parties to the transaction. This gydlas significant advantages. It enables
users to maintain full privacy; and since persateails or the details of the means of
payment are not provided, such information caneatiploited for fraudulent purposes. In
contrast, anonymity can have disadvantages hawidg tvith illegal or unreported activity.

- Cash has emotional benefitA focus group consisting of people aged 20-24 gdad a
number of emotional benefits to cash: (1) In cattvath digital means of payment, cash is
tangible, which gives rise to a sense that itsev&dihigher; (2) Cash provides a sense of
economic security both in general and becausekem# possible to deal with unexpected
situations; (3) When cash income of higher-thamradramounts is received, it creates a
sense of pride in accomplishment.

- Cash provides advantages in managing expensé&airveys conducted among the public
show that cash helps in controlling expenses. slineeys show that this is a main factor in
the public’s preference of cash as well as its radwvantage in the public’s view.

- A sense of convenience in the use of cash:a survey on habits of the use of cash, the
public rated cash in third place in terms of coneeoe of use, and gave it a high mark on
that index, which shows a positive attitude towiardrhe survey showed that
convenience/speed of payment and availability weresidered particular advantages of
cash.

Tables 3a and 3b in Chapter 8 summarize the charagtistics of cash compared with
other means of payment.
. Cost: Cash and digital currency

The following are the main costs to the Bank chétrthe commercial banks, businesses and
households of using cash:
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The Bank of Israel

- Cost of issuing banknotes and coins in respamseetir-and-tear and increased demand,;

- Cost of storing inventory in vaults;

- Operating costs—receiving the cash and issuitgtite banks and the public, the counting
and sorting process, and shipment.

- The costs of public information regarding seguigatures.

The main cost involved in the use of cash is dygitdting it. An estimate for 2018 shows
that the annual cost is NIS 81.4 million—about 8®@ercent of GDP in 2017. This does
not take into account the cost of replacing theesasf banknotes, since Israel replaced its
series just recently, so the need for further @teent will come up only many years from
now. In this context, it is worth noting that asdj as cash is not completely cancelled,
banknotes should be replaced every so often irr dodgpgrade the security features with the
aim of making sure that the banknotes are a senaesns of payment. This involves
additional cost.

The commercial banks

- Cost of shipment—shipment of cash from and toBaek of Israel, cash centers, bank
branches, and ATMs.

- Operating costs—counting and sorting, equipmeniiiting and sorting machines),
insurance and securing of inventory, and distrdoutf cash to the public.

Businesses
Storage of cash in vaults (including the cost olusiy and insurance), and shipment to and
from the banks.

Households
The cost to households is mainly “shoe leather’eette time and bother involved in going
to a withdrawal point (an action that wears outeshbence the name of the cost).

Digital currency will save some of these costs,dmrhe of them will remain in place since it
is reasonable to assume that cash will continexitst alongside digital currency.

Moreover, the issuing of digital currency also ilwas costs—for establishing the system (a
major but one-time cost), maintenance, supply efrtbcessary technological services,
protection against cyber attacks, and so forth.il&\the operating costs involved in the
supply of central bank money are not the main aration in deciding on how to issue it, if
it is decided to issue digital currency, the costst be examined in depth.

b. The payment and settlement system and mearfspayment*
1. Background: The payment and settlement systenssaal |

There are a number of payment and settlement sgsiparating within the payment array in
Israel: (a)Zahav (an RTGS-type system), is operated by the Barkratl. This system
serves as final settlement for all payment andeseént systems in Israel. (Bpper-based
clearing house(check clearing house), which is also operatethbyBank of Israel. This

24 An up-to-date and comprehensive review of the parand settlement system in Israel appears at:
https://www.boi.org.il/len/NewsAndPublications/Priesteases/Pages/22-1-17.aspx
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system settles checks and collection vouchersCr@jits, debits and payment transfers
system operated by Masav (bank settlement system). i$laa electronic system that
transfers interbank shekel transactions that arémal, such as standing bank orders, salary
payments, tax payments, and so forth. R@yment card serviceswhich is operated by
Shva (automatic bank services). This system deigthsthe approval, gathering and
processing of transactions made in Israel by paysneards. (eAutomatic bank machines
system which is also operated by Shva. This systemsdedh the network switching of
cash withdrawal ATMs. (fptock Exchange clearing housésecurities clearing house and
Maof clearing house). These systems settle thétsesf trading on the stock exchange. (Q)
Continuous Linked Settlement (CLS) an international clearing house for currency
conversion transactions. This system providesiowtency settlement service through a
mechanism that ensures payment in one currencpsigayment in another. The shekel
joined this system in 2008, and the system curyesgitles 18 currencies.

Figure 5: The Payment and Settlement System

SOURCE: Bank of Israel.

- Payment System

Communication infrastructure
Means of payment

2. Other means of payment

Discussion of an e-shekel must include discussiatl @xisting and planned means of
payment, examining whether any of them have chaniatts that would make the e-shekel
redundant.

Consumers and merchants differ as to what charstitsrare important to them in a means
of payment. It is important for merchants thattieans of payment ensure them secure
payment, be held by as many consumers as possitable immediate crediting, and provide
the business with a high level of liquidity and jpeo recording in the books. For households,
it is important that the means of payment enabdy @ad convenient use, with accessibility,
low transaction cost, and low risk of loss, amotigeothings.

Tables 3a and 3b in Chapter 8 summarize the advanges of the various means of

payment—cash, CBDC, immediate payment, checks and vakimgs of payment cards—
from the points of view of consumers and merchants.

23



3.

Issuing digital currency given the infrastructupe settling immediate payments

As stated, a few countries operate faster paymefngstructure, and the Bank of Israel has
begun examining and advancing the establishmesudaf infrastructure in Israel. In
November 2017, the Bank of Israel published afoalpublic consultation on the subjétt
and established an internal interdepartmental teaemamine the positions of various
entities on the matter.

Faster payments is a relatively new means of paymEme payer is debited immediately,
and the payee is credited immediately, such thabheuse the money immediately. From
this standpoint, faster payments is similar to caslkl different from most other common
means of payment, since with those, the credibismmediate.

Faster payments can provide a response to a sigmifportion of the existing needs in the
Israeli payments market, and has many advantages:
1. Itis similar to cash:
a. Rapid
b. Available 24/7
c. Easy and convenient. Itis based on an advancgdgud application, and
enables, for instance, the use of telephone nunilersa contacts list instead of
keying in the beneficiary’s bank account details.
It increases liquidity and lowers credit costsrogrchants.
The payments infrastructure can be used by all pay@pplications—a kind of
“freeway” that all payment applications can useetbgr securely. Thus, we will be able
to transfer payments among the various applicatidrike having only one application
on the phone.
4. It will enable the existing payment applicationsifmgrade their activity, since the
beneficiary will be credited with the transfer ambunmediately, and not the following
day.
It will lower transaction costs.
Competition in the payment system is expecteddresse because new actors will enter
and offer solutions to carry out immediate transast along the entire transaction
execution chain.
7. The redundancy in the payment system in Israelimgliease, since a switch for
transactions through advanced means of paymerggthat based on payment cards) will
be advanced.

w N

oo

The implementation of faster payments in Israelxigected to affect the volumes and trends
of the use of all means of payment common in Isgzegber-based and otherwise. Such a
trend has been observed in countries that haveemmgited it. There were marked increases
in the rate of transactions executed through digieans of payment, and declines in the
volume of transactions executed through paper-basths of payment, particularly small
transactions. We expect to see a more moderaget @i the means of payment geared
mainly to large transactions or pre-arranged (arebdically repeating) transactions—such
as electronic credit orders, electronic debit sdand Zahav (RTGS) transfers.

% https://www.boi.org.il/len/NewsAndPublications/Presteases/Pages/15-11-17.aspx
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c. The effect on the central bank’s balance sheet

The issuing of digital currency may also have daatfon the central bank’s balance sheet. The
central bank does not operate on a for-profit hdsisrather aims to achieve the economic
objectives for which it is responsible. Howevéthere are significant changes to its balance
sheet, they may have an effect on its ability tolffits functions. The cash issued by the bank
appears on the liabilities side of the bank’s bedasheet. If the issuance of digital currency
increases total demand for central bank moneyillibe reflected in an increase in its liabilities
and a matching increase on the assets side—imfoeichange or domestic currerity.

It is reasonable to assume that if the Bank oklsilacides to issue digital currency, it will
continue to manage monetary policy similar to tlayw manages it today, and will continue to
absorb excess liquidity in the banking system tghomonetary tools. Therefore, in this context,
the issuance of an e-shekel is not expected tdafisgmily affect the Bank’s balance sheet.

In a less-likely scenario, where the Bank of Isdetides to manage an e-shekel account for any
interested resident, there may be significant chang the Bank’s balance sheet. Residents’
accounts will in practice constitute an alternatha least partially—to current accounts at
banks, since the difference between central banmkesnand a current account will narrow
considerably, which will apparently lower demandrtaintaining current accounts at
commercial banks. The effect on demand for curaenbunts at commercial banks depends
particularly on the decision of whether the digdaftrency will bear interest and under what
terms.

The issuance of an e-shekel is also expected t® &aeffect on the central bank’s income and
expenses, as well as on its profit and loss statemdich will be affected through a number of
items:

The cost of managing banknotes and coins: Costgainclude expenses involved in physical
money—issuance, holding, security and shipping €éagps that will only decline, but will not be
eliminated entirely if physical money continuesetost alongside digital currency). Costs
include the price of establishing the new compaystem (one-time cost) and regular
maintenance.

On the Bank of Israel's 2017 balance sheet, exgdiosgrinting banknotes and minting coins
reached about NIS 200 million (including expensesh@ new series of banknotes), while in
previous years these expenses were lower than 003nlllion. Therefore, if we completely
abolish cash, we would save less than NIS 100aniltier year, and if we partly abolish it, we
would save even less. These are not significaouas relative to the Bank of Israel’s total
expenses or from the viewpoint of the economy.

The cost of establishing and maintaining the digiterency system: A distinction must be made
between two situations: (1) Digital currency widt lmanaged through accounts in the
commercial banks or other financial institutioris.such a situation, the Bank of Israel will act
vis-a-vis the banking system similar to the wagdées so today, and the only cost will be in
establishing the system and regular maintenar@@eEdch citizen will maintain an account at
the central bank. In this case, the establishmedtmanagement of the system will be complex,
and it is difficult to estimate the expected costs.

% See also Section 6, which discusses the effectsaetary policy.
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Seigniorageprofits: The Bank of Israel’s total balance shae2017 was about NIS 400 billion.
The “banknotes and coins in circulation” item wasuat NIS 80 billion, about 20 percent of the
balance sheet. Money in circulation is basicalkyral of bond that the central bank issues that
bears no interest. We can say that thgrmserage profits are equal to the interest thatoiduek
would have to pay to absorb this amount. Underectiinterest rates (0.1 percent), this amounts
to just NIS 80 million a year, but the amount wiltrease with higher interest rate environments.
If the digital currency does not change the totahdnd for central bank money—whether in the
form of cash or digital currency—there would algorto change in the igmiorage profits. If it
increases demand, thegraorage profits can be expected to increase. Im@iging advanced
means of payment that will lower demand for certeaik money is expected to lower the
sdagniorage profits.

d. The effect on the banking system

One of the main issues in the discussion of digtmtency focuses on its possible impact on the
financial system, and particularly on the bankiggtem. Since no one has any experience in
this area, it is very hard to assess the scopeeafhtpact or its macroeconomic or prudential
significance.

In this discussion, we assume that all individwelsbe able to make retail use of the e-shekel.
A digital currency accessible to all is expectetidoe a significant impact on the banking
system, with the impact depending to a large exdarthe particular specifications of the
currency, and particularly on whether it will béaterest and whether it will be anonymous.

From the standpoint of the users, CBDC is closdyattk deposits than to cash, so issuing it will
increase competition between the central bank lamdammercial banks. If it does not bear
interest, it will be more a means of payment, aad therefore be expected to serve as an
alternative to the payment service provided byieks. If it does bear interest, it would
constitute a closer alternative to interest-beadi@gosits, and can therefore be expected to have
a greater impact on the supply of deposits to hasksh a currency will increase the cost of
sources for the banks, since they will need tcerdeposits at a higher interest rate or hold other,
more expensive, assets as a source of credithanefore may increase the interest rate on
credit?® The banks will not be able to offer a lower ietsrrate on deposits than the rate they
receive on digital currency, and they may needfier diigher interest because the bank deposit
involves a higher risk than CBDC. If the currem®ars interest, it will increase the central
bank’s involvement in financial intermediation, amdy reduce the commercial banks’
involvement.

If the currency does not bear interest but is anmus, even if only in limited form, it will also
be a partial alternative to a bank deposit and lmagr the supply of deposits to banks, and
thereby lower their sources of financing.

27 A wholesale currency that is accessible onlynaficial institutions is expected to have a modéragect on the
banking system, since the banks already have Hagtass to the central bank. It is expectedghelh a currency
will improve the efficiency of the payment systemidgerhaps also increase competition with nonberan€ial
institutions to which the currency will be made essible.

% Koomhof and Noon (2018) show that digital curremély not harm the banks’ ability to provide creidfiit has
certain characteristics, such as variable intgraginents, an inability to convert it to reserves] a lack of
obligation to convert bank deposits to it.
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Digital currency will therefore have an impact twe banks’ operations during routine times, but
it will also have an impact on the dynamic durimges. It will enable a more rapid “run on the
banks” in order to convert deposits to central bawaey, and may therefore increase the
intensity of the crisig?

It is worth mentioning that issuing digital currgnaill require an amendment to legislation with
the aim of adapting the financial system to itsquei characteristics.

e. The effect on the foreign exchange market and capit movements

According to the prevalent assessment, the usd.dftBchnology, including for CBDC, is
expected to make cross-border capital movemente efticient. The improvement is expected
to be reflected in both the duration and the coktsansferring money. It seems that the
business sector believes that CBDC will serveltrge extent as an intermediate means, a kind
of token that will make it possible to carry owtrisactions with distributed technology, and will
serve as a risk-free tool for converting variousamal currencies. While it seems that the

ability to streamline transactions does not hagerdral place in the overall considerations in
favor of investing in a particular currency, if set@8BDC serves as a token in many international
transactions, it could affect its value.

The transition from cash to digital currency is agpected to have a significant impact on the
foreign exchange market, since most of the (legetiyity is in any case already done through
digital means and not cash. However, issuing CBId@gside the use of new technologies may
significantly shorten the time necessary to confma settle inter-currency transactions, and
thereby lower their cost significantly. A separax@mination should be made of how CBDC
may impact illegal cross-border transactions.

All'in all, it seems that issuing digital currenisynot expected to significantly impact the
exchange rate and/or the openness of the foreigmaege market. We heard similar
assessments in discussions we held with otheratdrztnks and market players.

f. The effect on monetary policy

The Bank of Israel conducts monetary policy inftaenework of an inflation target. The Bank
uses the tools available to it, mainly the interagt, in order to achieve the inflation target. |
order to maintain the interest rate that it séts,Bank adjusts the supply of liquidity by injectin
(absorbing) liquidity to (from) the banking systeamd through activity in the open market
(issuingmakan).

The monetary base is comprised of cash held bgubgéc and the banks, and deposits that the
banks hold in order to meet their liquidity requments. Even now, the central bank allows the
banks to hold these deposits with it digitally fagoes for interest-bearing deposits). Therefore,
issuing an e-shekel would mean that another paheomonetary base would become digital.
Since it is reasonable to assume that cash imitert form will not completely disappear in the
coming years, it will also continue to be parttué monetary base.

29 |n order to lower this risk, the withdrawal of daj cash can be limited, for instance.
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In general, we can say that the change in the ceitio or volume of the monetary base as a
result of issuing an e-shekel is not expected W@ l@asignificant impact on the transmission
mechanisms of monetary policy, since the Bank iafelswould issue it by demand, as it
currently issues cash. In other words, the cebtak will provide any requested quantity of
digital currency or of cash. Moreover, the monetzaase is not a significant indicator of how
policy is conducted. Policy is set according tcaasessment regarding the central bank interest
rate’s effect on demand, inflation expectationgl e exchange rate, and as a result on the
possibility of achieving and maintaining the initat target.

However, if the share of bank intermediation dediand the public increases its holds of means
of payment that constitute the central bank’s diliability, it may strengthen the transmission of
monetary policy. It will have a direct and indedent (or less dependent) effect on the banks’
responses to policy.

The effect on demand for moneyDigital currency will enable electronic paymentspitar to
other advanced electronic means of payment sudklascards or payment applications that
require a current account at a commercial banlkcotrirast with a bank account, CBDC involves
no risk—the central bank’s liability will always b®nored—giving the digital currency an
advantage over a demand deposit at a commercikl barcontrast, digital currency will

provide less anonymity than cash—if any, dependimghe particular specification—which will
contribute to lower than current demand. Overiti$ unclear what the net impact will be on
demand for central bank money—cash or digital cuoye

Implications of interest payment: One of the main questions concerning the chaiatits of
digital currency is whether it will bear interestince digital currency would be a good
alternative to deposits in banks, the banks woelebirto pay interest on deposits (including
demand deposits) at the same level as for digitaieacy, even though they need to hold
liquidity against deposits, which increases thests (See Section 3.3 in Dyson and Hodgson,
2016). An interest-bearing digital currency wilamge the interest rate structure in the market,
and may strengthen the transmission from poliaetail interest rates, since it may also
improve the ability of nonbank institutions to afferedit®

There are those who argue that digital currenciymalke it possible to solve the Effective
Lower Bound (ELB) problem, since the central banlk e able to set a negative interest rate
for it, thereby enabling a more accommodative mamygbolicy when necessary. However,
since it is reasonable to assume that cash witiruog to exist alongside the digital currency,
those holding digital currency will be able to cenvt to cash in the event of a negative interest
rate on digital currency, and the ELB problem wélinain. If the digital currency does not bear
interest, the ELB problem would actually becomesgosince holders of digital currency would
find it much easier, and at a lower “storage” ctsgvoid the negative interest rate by moving
from bank deposits that are assigned a negatieecsitrate to the digital currency.

“Helicopter money”: The theoretical monetary literature discusseptssibility of

guantitative easing through “helicopter money”.stich a situation, the central bank increases
the supply of money directly to the public withdlé intermediation of financial institutions.
Current monetary accommodation operates throughrtaecial institutions, so in a crisis, such

%0 See also Meaning, Dyson, Barker and Clayton (2018)
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as the beginning of the Global Financial Crisig, tonetary accommodation does not reach the
public, and the transmission of policy is impaired.

Digital currency will improve the applicability dhelicopter money”—the distribution of

liquidity directly to households—although it wilf oourse be necessary to deal beforehand with
many operational problems. Dyson and Hodgson (ROis8uss the possibility of distributing
digital money to the public, thereby incentivizitigg public to use the innovative means of
payment. This possibility gives rise to a serieBither questions, such as whom to distribute
the money to and how much of it, and whether itlbamlone before all citizens have a digital
wallet. However, it is still too early to discus®se questions.

Table 4 in Chapter 8 summarizes the possible effexof digital currency—advantages and
disadvantages/difficulties.

7. Technology

In order to operate a digital currency, the Banksadiel will need technologies that make it
possible to issue the currency, trade in it, mainta data in a secure database, manage a
secured communications network, and ensure comtgdietween the network and the various
financial entities.

The digital currency would be issued through a madm that only the central bank would
operate. This mechanism would make use of meaesarf/ption that would create a unique
code for each coin. Each coin would initially Ise@bed to the cryptowallet of the coin’s
holder, in order to prevent duplication or courgénhg of the coins.

The technology that would enable trading may besddrfrom alternative architectures that
would differ in terms of the extent of distributiofthe database, the anonymity that they
provide, and the number of transactions that camée at a given time.

Trading in the digital currency can be enabled owrdistributed (central) platform: The central
bank would operate a central database, and graessto it to the various financial entities in

order to verify and document transactions. Thisrahtive is simple to manage and implement,
but it creates a failure point in a platform thatshbe active at all times, without any downtime.

Alternatively, the data can be distributed betwi#enBank of Israel and various entities in the
financial system over a private network, meanimg@vork with a limited number of
participants whose identity is restricted. Thrsisture is referred to as a “federation of
participants”, and is basically a closed groupatipipants. The distribution of data will
inoculate the system against counterfeiting byfyierg each transaction, downtime would be
close to zero, and the level of security would igh lthanks to the use of encryption keys.
Various levels of anonymity can be chosen and ddfior activity on the network.

Alternatively, the use of an open distributed mati can be considered, although this possibility
is less reasonable in the context of CBDC. An elarof such a platform is the blockchain
network used for trading in bitcoin. The blockehanderpinning the bitcoin is a public network
with no unique access mechanism: Anyone can paateiin it and verify transactions.
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There are distributed platforms that are able to*amart” contracts, meaning virtual
agreements that define the business logic thatdwaul on the distributed network, the officers,
and the functions they are allowed. For instanoghe network on which the CBDC would
trade, it would be defined that only the centrallbes permitted to create more coins, and the
actors that could trade in them, as well as alrties that the central bank wants to enforce,
would be defined.

There are various distributed platform types, widdfer from each other in their technological
readiness, their ability to work on a private natesome of them work only on the Internet),

the number of transactions they can process atem gime, how the data is kept, their ability to
run smart contracts, the algorithm for approving aerifying transactions (consensus), and their
development language.

The technological solution for the digital currerneyl need to enable trading in two states: (1)
online—meaning when a connection to the Internpbssible and when trading between various
entities and verification of transactions is endbbnd (2) offine—meaning when it is not
possible to connect to the network for various eeagsuch as a network failure). In order to
enable this, a mechanism can be built to managpii@s, for instance, which would ensure the
fulfillment of the transactions.
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8. Tables

Table 1: Possible objectives of Central Bank DigitaCurrency

Objective

Explanation

Comments

Main objectives

Maintaining access
to the central bank’s
liability

This objective is based on the principle th
citizens should be allowed direct access,
without intermediaries, to risk-free means
payment that constitute a central bank
liability. Reduction in the use of cash may
have a negative impact on this principle.

atin Israel, the use of cash is not declining t
the extent that it creates difficulties.
of

O

Maintaining the
stability and
efficiency of the
payments system

The issuance of a digital currency means
additional, efficient and convenient
advanced means of payment, increased
competition in the payments system, and
increased redundancy in the payments
system by establishing an additional
payments system.

arsrael has begun examining and advancin
the establishment of a faster payments
system. This system will be able to gener
a platform for additional uses, such as
digital currency.

ate

Additional monetary
tool

Central bank digital currency will improve
the transmission between monetary policy
and the financial markets.

As long as cash also exists, it will be hard
for the central bank to set a negative inter
rate, since the public will be able to move
easily to cash.

e

Adaptation to the
advanced
technological
environment and
reducing the costs of
issuing money

Technological advances allow the central
bank to issue its money in the most
advanced and efficient manner.

There is tremendous uncertainty regardin
the costs of establishing, securing, backin
up, and maintaining a digital currency
system.

In the foreseeable future, the central bank
will need to continue issuing cash as well
some volume.

The cyber risks that will be created with th
transition to digital currency must also be
taken into account.

<

Additional benefits

The financial system

Digital currency can contrébtd increased
competition in the financial system.

Alongside the benefits of increased
competition, the risk to the stability of the
system must also be taken into account.

Support and
advancement of
fintech

Israel excels with an active and advanced
fintech sector, and a digital currency could
support and advance that field.

This is not the central bank’s main functio

War on the shadow
economy

Transitioning from cash to electronic mea
of payment will reduce the ability to hide
income, and will support the struggle
against the shadow economy.

ndt can be argued that other advanced
infrastructures, such as the faster paymern
system, can achieve the same objective.
In this context, we can derive an advantag
from digital currency only if we decide thal
it will not have complete anonymity. In thi
case as well, it is possible that the benefit
derived will be insignificant, since the
entities interested in anonymous and illeg
payments will continue to use cash, which
will continue to exist alongside the digital
currency.

e

(2]

Adaptation to
advances in other
advanced economies

If other countries decide to issue digital
currency, it may have an impact on the
global financial system, and on Israel as
well.

It is important to follow the discussions
being held by other central banks.

The team found that when a country
activates a faster payments system, it is a

consideration against digital currency.
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Table 2: Possible characteristics—advantages ands#idvantages

Advantages | Disadvantages
Extent of Full anonymity
anonymity Maintains privacy, similar to cash. Presents technological and legal challenges,
(Partial is also | Enables issuance without keeping detailed | since it is not consistent with the effort to
possible information at the central bank reduce illegal money and money laundering.
No anonymity
Helps in reducing the shadow economy. Negative impact on privacy.
Enables the collection of statistical Requires the keeping of detailed information py
information for decisions made by the centralthe central bank or an agency on its behalf.
bank and various government agencies.
Does it bear Not interest bearing
interest? Similar to cash. Will make it hard to set a negative interest rate
Used as a means of payment and maintains thve deposits since it would be easier to move to
ability to be used as a unit of account. it than to cash. Its risk is lower than the rigk ¢
an interest-free deposit at commercial banks| so
it creates some competition with them.
Interest bearing
Can be an additional tool for monetary policy Creates more significant competition for the
makers, particularly in setting a negative banks in the area of deposits, so it may have|a
interest rate (on condition that there is no cashegative impact on the stability of the financial
alongside it in the economy). system.
The central bank becomes an intermediary. |t
should be examined whether it would also offer
credit. If yes, it would need to build complex
mechanisms to assess and monitor risk.
Loses the basic quality of cash — fixed
(nominal) value.
As long as cash exists, a negative interest rate
for the digital currency cannot be set.
Method of Balance-based
issuance Enables full identification of holders and Requires that the central bank keep detailed
transactions. information. This can be done through agents
or intermediaries.
It will be necessary to examine who the agents
would be—the public sector or the private
sector, the banks, or other entities.
Value-based
Enables a greater extent of anonymity to beg Does not enable the payment of interest, and
set cannot be used as a monetary tool.
May be less secure in maintaining value.
Technology Distributed DLT system (closed network with a rfle the central bank)
A more resilient system against attack. The technology is still not sufficiently mature
Makes it easier to coordinate between variouand stable.
entities. The technology may change in the future,
which would require significant adaptation of
the systems.
Central Ledger
Known technology. The technology may become outdated.
May have a current advantage in making Makes it difficult to coordinate between various
transactions and transfers. entities.
Easy to attack the system since just one failure

point is sufficient.
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Table 3a: Characteristics of means of payment frorthe consumer’s standpoint

Characteristiq  e-Shekel Cash Immediate | Immediate/deferreq Prepaid card Negotiable
payment debit card check
State liability Yes Yes No No No No
Means of Yes Yes No No Yes Yes
holding
monetary
value
Means of Yes Yes No No No No
increasing the
quantity of But not when| There may be
money during| thereis a operational
emergencies | technological/| restrictions
or financial energy failure| during a crisis
crisis
Dependent orj Dependent orj No -- -- -- --
technology to| the model —
increase the can use Can be
quantity of technology distributed
money that also without
enables depending on
offline technology
activity
Means of Digital Physical Digital -- -- --
distribution
Dependent orj Dependent or| Distribution — Yes Yes Depends on Yes
the banking the model Yes; Making the type of
system transactions — card
No
Dependent on Yes No Yes Yes Yes No
technology
Easy to use Yes Yes Yes Yes Yes Yes
For the
digitally
literate
Accessible Yes Yes Yes Partial Yes Partial
To those with To those with a To those
access to bank account. with a bank
supporting Deferred debit is account.
technological not accessible to
means all.
Anonymous Possibly Yes No No Depends on Partial —
partial the type of | depends on
card and the| the amount
amount
Immediate Yes Yes Yes Immediate debit No No
and final card — Yes
Deferred debit carg
— No.
Dependent on No No Yes Yes Depends on Yes
a bank the amount
account?
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Table 3b: Characteristics of means of payment fronthe merchant’s standpoint

Characteristicqf  e-Shekel Cash Immediate | Immediate/deferre¢ Prepaid card Negotiable
payment debit card check

Easy to ? Yes Partial Yes Yes Yes

implement

Redemption Yes Yes Yes Yes Yes No

is safe

Payment is Yes Yes Yes No No No

immediate

and final

Requires No Yes No No No Yes

physical

storage

Requires No Yes No No No No

shipment

Enables use | Depends on Yes Possibly Possibly Possibly Yes

during the

emergencies | technology
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Table 4: e-Shekel — advantages and disadvantages

Aspect

Advantages

Disadvantages / Difficulties

Payment systems

Implementing digital currency in the payments
system is among the functions of the Bank of Isr
since the Bank is tasked with streamlining the
payments systems and advancing effective and
reliable means of payment, including alternatives
cash.

Establishing a dedicated payments system for
settling digital currency would add to redundancy
in the payments system in Israel.

Establishing the system would reduce concentral
in the payments system and make it possible to
streamline it and increase competition in it.

Involves cost—whether due to the establishmen
aeledicated settlement infrastructure or due to the|
conversion of an existing system. There would

also be costs due to the application of the systeimn

twith intermediaries and merchants.

Digital currency may not be necessary if therenis

immediate payment system in the economy.

There would be costs to the banking system and

the business sector, and at this stage it is diffito
ti@stimate what those costs would be.

t of

a

Effect on the
central bank

Digital currency may reduce the costs associated

with the issuance of central bank money.
Issuing digital currency would reduce the riskhe
ability to manage monetary policy as a result of
reduced use of cash (less relevant to Israel).
Digital currency would reduce the negative impa
to seigniorage as a result of reduced use of cash
(less relevant to Israel).

Digital currency may serve as an additional
monetary tool (depending on how it is defined,
particularly regarding whether it will bear intetles
CBDC creates the theoretical possibility of
implementing a “helicopter money”.

There would be costs (unknown at this stage) fo
establishing and maintaining the system, protect
against cyber attacks, and adopting and upgrad
technology.

ion
ng

There may also be costs if another country decides

ctto issue digital currency that is legal tender.
If demand for currency increases, it would increa
the central bank’s balance sheet.
A failure of digital currency may have a negative|
impact on the central bank.

nse

Access to central
bank money

Digital currency would maintain the public’s acce
to risk-free money that is a central bank liabjlify
demand for cash declines or disappears.

s®igital currency requires technological
intervention.
Such currency may create difficulty for certain
groups or even exclude them from the general
public that would use CBDC.
Digital currency is not immediately necessary,

since it appears that cash will not disappearén th

foreseeable future.

Effect on the
economy — in
general and
during
emergencies

Digital currency can help in reducing the shadow
economy.

The currency may help in the development of
fintech in Israel.

Making means of payment more efficient is
expected to contribute to an increase in GDP an
well-being.

Digital currency can serve as a backup to cash if
cash cannot be distributed due to emergency
(technologies enabling offline transactions are
possible).

Digital currency cannot serve as a backup when
economy experience a broad communication
failure (during a disaster).

0 in

the

Effect on the
banking system
and the financial
system

Competition in the financial system would increa
as a result of the entry of new actors.

An opportunity would be created to assimilate
advanced technologies.

sdigital currency may make it difficult for banks tg
raise sources, thereby making them more
expensive.
Issuing digital currency would increase the
possibility of a run on the banks, and of
withdrawing cash rapidly. However, this can be

overcome by limiting the amount of a withdrawal.

Digital currency may have a negative impact on
the stability of the banking system.

Issuing digital currency would create the need tg
adjust financial legislation to it.

Effect on
households and
businesses

Growth and the well-being of individuals would
increase because this would be an immediate,
convenient, available and rapid means of payme
and because the costs involved in executing a
transaction would be lower for both households 2
businesses.

Digital currency may lead to undesirable effects

some parts of the public (concern of a “Big
nBrother”, fear of technology, concern over the th

of money and cyber incidents, and so forth).
anthe ability to make transactions would be

in

eft

negatively impacted among population groups tTat

do not adopt the technology.
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Appendix: Broad survey of global developments in te CBDC field

Country Stage in reference to digital currency Date information Reference

obtained

Australia The central bank does not intend to isigial currency in the | January 2018 Reference 1
foreseeable future, but it has begun researchamige the Reference 2
advantages and disadvantages of doing so.

Canada Canada is examining the implications of isgsGBDC, as well | April 2018 Reference 1
as the feasibility of a DLT-based wholesale paymegstem Reference 2
(Project Jasper). The Bank of Canada believestthaist Reference 3
continue to study the implications of issuance #redvarious
alternatives to CBDC, and that DLT is not sufficiemthady for
use as infrastructure for the payments system.

China China has successfully completed a simulattaméing the use| January 25, 2018 Reference 1: The
of DLT-based digital currency in transfers betwées central People's Bank of
bank and commercial banks. The Chinese deputy goxer China,"Annual
assessment was that his country would issue CBD@itdbe Report 2016/,
concentrated and not distributed, and would theeefiot be p.77.
based on DLT. Reference 2

Reference ¥

Denmark The central bank analyzed the Danish ecgraom concluded December 15, 2017| Reference 1
that there is no need for digital currency. Fénstl foremost,
Denmark has an immediate payment system from demand
deposits, which enables fast and convenient trédosac
Second, each Danish citizen has access to a payerdunt.
Last, the central bank is not interested in conmgetiith the
commercial banks.

Ecuador In 2015, the country issued digital curyahat is not DLT- March 13, 2018 Reference 1
based, and linked it to the official currency—tladlar. The Reference 2
main motivation was the desire to save operatirsgscof the Reference 3
physical dollar. However, the public did not trtie¢ currency,
and preferred to continue using the dollar, leadintihe failure
of the project.

Eurozone Officials in the eurozone currently seeeed for issuing September 12, 2018 Reference 1
CBDC, since the use of cash is not declining, anduseca Reference 2
faster payments system is coming online this ydéoreover,
they do not view DLT technology as a reliable aitgive for
maintaining records. However, the ECB is studyimymber of
alternatives to CBDC and examining their implicatiofi$ie
study is focusing on the specifications of the eacy and on
testing the need for issuing it, and is not focgsihthis stage on
the technological-implementation aspect.

Finland Finland is at the initial research stagEsey see the need to May 2017 Reference 1
examine how digital currency will affect the priganarket,
financial stability, and so forth. The central h@ssumes that
they will not use DLT, and they argue that it iagenable to
assume that it is currently more efficient to maneggords
through a central body.

Hong Kong Officials in Hong Kong believe that thanket has an efficient | May 30, 2018 Reference 1
payments system and that CBDC will not significanthpiove
that efficiency. However, they have announced tthey intend
to continue studying the matter.

India The central bank established a team to sandlyprovide April 5, 2018 Reference 1
direction concerning the feasibility of CBDC. The kamends
to participate in the international forums orgadibg the BIS in
this area.

Iran Iran has declared that it will begin reseaant development February 21, 2018 | Reference 1

with the aim of issuing state-backed digital cuesenThe

motivation is in their desire to bypass future finial sanctions.

Continued on the next page

32 The link is to an interview in Chinese.
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Country

Stage in reference to digital currency

Date information
obtained

Reference

Italy

Italian officials view CBDC as an important fogor study, but
currently believe that moving to CBDC will make only a
negligible improvement to efficiency in the econonyhey
further argue that issuing CBDC will bring the econastoser to
“narrow banking”. It should be noted that it imgenable to
assume that within the eurozone, the ECB would bertleeto
issue the currency, and not the central bank @iraqolar
country.

June 7, 2018

Reference 1

Japan

The central bank is studying digital currebay does not
currently view a need for it, since there is no dethin the
country for currency that is not physical. Privasaks are
initiating a currency to create competition witle tturrency
issued by online shopping giant Alibaba.

October 4, 2017

Reference 1
Reference 2

Lithuania

The Bank of Lithuania announced that itlgdassue a digital
currency based on blockchain or a similar technotbgs year,
but it has not yet done so.

March 6, 2018

Reference 1

Marshal
Islands

The Marshall Islands is very close to issuing atdigurrency
that would be legal tender, alongside the US dodlad the value
of which would be pegged to the dollar. The cutyewould not
be anonymous, so that the Marshall Islands doebetwime a
tax shelter. The country is interested in moneiaagpendence,
but the IMF has recommended that it not issuevits currency,
since such a step could actually have a negatipadion
financial stability.

September 16, 201§

Reference 1
Reference 2
Reference 3

New Zealand

Similar to most advanced economiesgialff in New Zealand
argue that more research is required in orderdpgrty assess
the advantages and disadvantages of issuing CBDC.

June 2018

Reference 1

Norway

Research has begun to assess the ideal fdtiue money.

The Norwegians expect that cash will not disappeaoming
years, and assume that the public’s deposits wittmeercial

banks will remain the most common means of payrimetite

country.

January 2018

Reference 1
Reference 2

Russia

Russia is interested in issuing electronieaay in parallel with
the ruble. Exchange for rubles will be of free amiimited
through the Russian authorities. If a citizen camxplain the
source of the money for a transaction, he willdxuired to pay 3
13 percent tax.

March 13, 2018

Reference 1

Singapore

A project has begun to examine the fiigibf CBDC and to
assess the implications of DLT-based CBDC. At tlagestthe
project is focusing on the specification of blochthbased
infrastructure in the banking system. Officialsrdu currently
see a need for issuing CBDC.

January 17, 2018

Reference 1
Reference 2
Reference 3

South Africa

The Khokha project to examine a DLBdwholesale
payments system was completed successfully. Dtineg
simulation, the system successfully managed a traifysaction
volume on a DLT infrastructure. South Africa ialing
willingness to continue examining the issue.

June 5, 2018

Reference 1

South Korea

South Korea established a team to exa@BDC.

January 10, 2018

Reference 1

Sweden

Sweden is considered the pioneer in resegatieh field, but has
not yet reached the stage of implementation. Wedsh e-
Krona project was divided into three stages: A&tehd of the
first stage, a general proposal was formulatedHferstructure of
the currency and the entire system. In OctobeB20ie
Riksbank published a second report, which recomnende
examining technological solutions for implementthg e-Krona.

October 26, 2018

Reference 1
Reference 2
Reference 3

Continued on the next page
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Country

Stage in reference to digital currency

Date information
obtained

Reference

Switzerland

The central bank believes that CBDC tsegeential to the Swis
economy. CBDC “is not necessary to ensure an efficigstem
for cashless payments”, and the private sectorlmeagble to
supply demand.

5 April 5, 2018

Reference 1

Thailand

The governor of the central bank of Thadlannounced Project
Inthanon—a future project in conjunction with th@amercial
banks that aims to examine interbank transfersutiira
wholesale CBDC.

June 5, 2018

Reference 1

UK

The Bank of England began a multiyear study ideshto
examine the implications of issuing digital currgnand
established a team for the purpose. The main atigiv is in the
need to provide the public with a risk-free asiéet tash but
convenient and rapid like electronic means of paymén view
of the complexity of the issue, the central bardssessment is
that it will not issue CBDC in the coming years, theyt are
continuing with the in-depth and comprehensive wtud

February 25, 2018

Reference 1
Reference 2
Reference 3

us

The Federal Reserve is interested in the poisgiofl
implementing blockchain technology in various mésk®aore
than it is in issuing digital currency (FedCoin)cmmplement or
replace the dollar. The Fed does not currentlyaseeed for
issuing digital currency, since its assessmeritasthe banking
system is sufficiently efficient and innovative dathat demand
for cash is not declining, in contrast with theuation in Sweden,

May 15, 2018

Reference 1
Reference 2
Reference 3

Uruguay

Uruguay successfully completed a pilot gtiddigital currency.
The study included 10,000 citizens, and 20 mill@sos (about
$700,000) were converted into digital currency.

September 16, 2018

Reference ¥
Reference ¥

Venezuela

Venezuela has become the first countgst® government-
backed distributed digital currency. The presidemtounced
that every coin is backed by one barrel of oil fribva country’s
oil reserves. The digital currency will be comptartary with
the bolivar, the country’s official currency, andlwven serve as
legal tender in the country. The main motivationigsuing it is
in the desire to struggle against the financiatans that the
US is imposing on Venezuela.

February 20, 2018

Reference 1
Reference 2
Reference 3

BIS

A BIS report presented a cautious position caningrCBDC.
Despite their caution, the authors call on ceriteaiks to study
CBDC in depth and to discuss its implications for fiicial
stability and monetary policy

March 12, 2018

Reference 1

IMF

The topic of CBDC came up for discussion at thgaoization’s
annual conference in October 2018. In additigmpt@ntial
research program was formulated, including discumssf

October 11, 2018

CBDC.

Reference 1

% This link leads to a notice in Spanish.
% This link leads to a presentation in Spanish.
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