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THE RIKSBANK’S E-KRON A PROJECT

Foreword

Recent years’ technological developments andthe changes wecan seein the payment
patterns of thegeneral public are opening up a number of questions concerning payments in
the futureand how bestto takeadvantage of modern technology.

Today, cashis used to an ever-decreasing extentin Sweden, which has led us within the
world of central banking to start considering whether a digital complement to cash thatis
guaranteed by thestateis needed so thatwewill beableto promote a safeand efficient
paymentsystemin thefuturetoo. Consequently, in mid-March, welaunched a project with
the aim of investigating the need for a so-called e-krona and the possible consequences of
introducing such a complement. The projecthas alsodeveloped a conceptfor an e-krona,
whichispresentedinthisreport.

As digital central bank money madeavailable to the general publicisa newand relatively
unexplored area, we currently have no answers to all of the questions surrounding future
payments and therole of an e-kronain this future world. With this report, we therefore hope
to encouragean open dialogue to spread more knowledge about the development of the
payment marketand questions around the e-krona. We would like to receive the opinions of
various groupsin society, notonlyto learnmore, butalso because the matter of digitalisation
will affect our entire society, regardless of whether or notthe Riksbankchoosestoissuee-
kronas.Wewould particularly like to point out thatthe Riksbank has notyettakenany
decision to issue e-krona.

The reportis organised inthe following way. Chapter 1 presents the reasons the Riksbank
has for investigating theissuance of e-kronas. Chapters 2 reviews the characteristics of e-
kronas and two feasible models forhow they could function. Chapter 3 discusses whatthe
Riksbank's operational role couldlook like under an e-krona system and the technical aspects
of the design of an e-krona. Chapter 4 discusses the consequences of issuing e-kronas from
the points of view of monetary policyand financial stability. Legal aspects of theintroduction
of e-kronas aredealt with in Chapter 5. Finally, a number of conclusions are drawn in Chapter
6.The projectwould like to express its thanks to the ECB for contributing valuable resources
inthework on producingthisreport.

Stockholmin September 2017

Eva Julin
Projectmanager



Summary

The Riksbankisinvestigating whether it would be possible to issue a digital
complement to cash, so-called e-kronas, and whether such a complement could
support the Riksbank in the task of promoting a safe and efficient payment
system. This is not a unique situation: several times previously, the government
has had to reconsider its role on the payment market when this has changed.
An e-krona would have the potential to counteract some of the problems that
could arise on the payment market in the future when the use of cash is rapidly
declining.

An e-krona would give the general public access to a digital complement to cash
guaranteed by the state and several payment services suppliers could connect
to the e-krona system. Currently the Riksbank only offers participantsin RIX?
digital payments. By functioning independently from the infrastructure used by
the commercial bank system, the e-krona system could also make the payment
system more robust in the event of disruptions to, for instance, the system for
card payments.

Cash usage decreasing

Duringthe21stcentury wein Sweden have been ableto notethatthe useof cash has
declined, atthesametimeas card payments and, in recentyears, Swish? payments have
become increasingly common. The proportion of cashpaymentsin theretail sectorhasfallen
fromcloseto 40 per centin 2010 to about 15 per centin 2016. Two-thirds of consumers say
they can manage withoutcash andjustas many mostly use cards for payments under SEK
100. In the not-too-distant future, Sweden may become a society in which cash is no longer
generallyaccepted. Developments on the Swedish paymentmarketare uniqueinan
international perspective.

Digitalisation trend can have undesired effects

This developmentisa partof a greater trend towards digitalisation insocietyand a
movement towards a mediation of payments inSweden thatcould be entirely driven by
privateactorsandconsolidated among a small number of commercial participants, payment
servicesandinfrastructures. In thelongrun, this concentration could restrain
competitivenessin the marketand makesociety vulnerable.

The development towards an almost cashless society alsoentail households having little
opportunity to save and pay with risk-free central bankmoney and this can ultimately lead to
a declineintheresilience of the payments system. Wearealso awarethattherearecertain
groups thatatpresentdo not have the opportunity to use digital payment solutions, or quite
simplyprefer cash to other means of payment. For thesegroupsitisimportantthatsociety
can offer alternatives. The SwedishPost and Tel ecom Authority and County Administrative
Boards areresponsiblefor ensuring thatthe general public’s need of basic paymentservices
is met.

In a crisis or situation of financial unease, when demand for cash can be assumed to
increase, itwould take considerable timeto get the distribution of cash to different

1 The Riksbank's system for large-value payments between financial institutions.
2 Swish is a commonly used Swedish real-time mobile payment service, see Sveriges riksbank (2013), chapter 3 for a shortdescription.
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participants to function, even if the Riksbank was ready and prepared for this eventuality. In
the event of systemicshocks, thereis a risk that there would be no rapidly available free-
standingalternativesuchascashisatpresent.

A register-based e-krona that is supplemented with a value-
based e-krona

Aregister-based and a value-based e-kronaare presented as two conceivable models for an
e-krona. With a register-based e-krona, the balance would be stored inaccountsin a central
database, while a value-based solution would be morelikecashisat present, as thevalue
would bestored locallyinanapp or ona card. Thecurrentassessmentis thata simple value-
based solutionwould have a morelimited potential for developmentthan a register-based
solution, butthatit might possibly be introduced more quickly. Aregister-based solution is
deemed to be more complex, but, atthe sametime, would give greater possibilities to extend
the model in stages and make adjustments to future demands. The project proposes a
combinationof thetwo models, where a register-based solution is supplemented with a
value-based e-kronathatis primarily suited to small payments offline. The value-based
solution will make the e-krona more accessible to groups thatare unable or unwilling to have
e-krona accountsandthe solution can be further devel oped to meet special groups’ need for
basicpaymentservices.

The choice of technology needs to be investigated

Which technology would work best for an e-kronais a matter for further investigation by the
project. Both new and tried-and-tested technologycould be used, andthere couldbe
cooperation with both publicauthorities and private actors.

Limited effects on monetary policy and financial stability

In a preliminary analysis of the consequences an e-krona, according to the conceptin this
report, could havefor monetary policy, as well as the payment market and financial stability,
no major obstacles to theintroduction of an e-krona have been identified. Weassumethat
the monetary policy framework will be adapted to a new reality. The Riksbank supplies the
volume of banknotes and coins thatthe general public and the market demands. They can be
assumed to determinethe supply of e-kronain thesame way as they currently determine the
supply of banknotes and coins.

The legislation needs to be revised

The questionsweraiseareso largeand soimportantthatweassessthattheyrequire
thorough deliberations by the legislator. Theintroduction of e-kronasis notobviously
compatiblewith currentlegislation on the Riksbank’s monetary policy assignment. However,
according to a preliminary assessment, an e-krona couldbe compatible with its statutory
assignment of promoting a safe andefficient payment system. Itis the opinion of the project
thatthe Sveriges Riksbank Act needs to be adapted if the Riksbankis to issue a digital means
of payment. Sveriges Riksbank’s mandatetoissuean e-kronaand the questionof whether or
notthe e-krona should belegaltender are ultimately matters for legislators to decide.

The e-krona concept

The project proposes the following design for an e-kronain the event thatthe Executive
Board of the Riksbank sees a need to introduce digital central bank money made available to
the general public:



e The e-kronais primarily intended for smaller payments between consumers, companies
and authorities.

e The e-krona constitutes a direct claim on the Riksbank, is s pecified in Swedish kronorand
canbeheld by the general public, financial institutions and companies. Itis accessiblein
real time, 24 hours a day, seven days a week, 365 days a year.

e The e-krona does notaccrueanyinterest, butshouldhavea built-infunctionto makeit
possibletoaccrueinterestata later point.

e Aregister-based e-kronais combined with a value-based solution that makes offline
payments of small amounts possible andincreases theiravailability for groups thatdo not
wantto or cannot have e-krona accounts.

e The Riksbank provides the basicfunctions for the e-krona, butinvestigates the possibility
of using the existing digital infrastructure andinvites external actors to propose how the
interactionwith end-users should be designed.

This conceptistheresultof the project’s initial preliminary conclusions and may beamended
as thework of analysis and inquiry continue and after the project has held a dialogue with
interested partiesin society.

Discussions with those concerned

The development of the payment market affects the whole of society a nd the Riksbank hopes
thatthis reportwill open theway for a broad dialogue with various groups as to how the
differentquestions and problems canbe managed. The nextstagein the projectto
investigate the conditions for ane-kronais to gather in views andquestions from those
involved. The Riksbank has notyettaken any decisiononissuingan e-krona.
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1. The central bank’s role justifies an inquiry into
the payment market of the future

In the not-too-distant future, Sweden may become a society in which cash is no
longer generally accepted. This is a part of a greater trend towards digitalisation
in society and a movement towards a payment market that could be
increasingly consolidated among a small number of commercial participants,
payment services and infrastructures. This devel opment raises questions over
the payment market’s future security and efficiency, thereby giving reason for
the Riksbank to look into a digital alternative to cash. The Riksbank already
supplies digital money to the banks through RIX. This chapter describes the
development of the payment market and discusses it from factual, theoretical
and historical perspectives.

1.1 Possible problems on the future payment market

1.1.1 Bankgirot is the only Swedish clearing house

In total, payments were madein Sweden in 2016 to a value of about SEK 16,400 billion,
corresponding to about 3.5 times GDP.3 Credit transfers account for almost halfof this value,
often as payments between companies, including authorities. Card payments only amount to
justover 6 per centof the total value.

The size of cashpayments is unknown, but withdrawals from ATMs were SEK 136 billion,
cash withdrawals in shops approximately SEK 20 billion* and withdrawals over the counter at
bank branches are probably relatively small. Allin all, thus indicates thatthe total value of
cash payments between consumers and companies shouldbe about SEK 200 billionor less,
whichistosayabout 1.4 per centofthetotal value.

If we look atthe number of payments, the pictureis different. In total, about 5.4 billion
payments weremade in 2016. Of these, cards accounted for about three-fifths, credit
transfersfor alittle more than onefifth. The number of cash payments is estimated ataround
0.5 billion, corresponding to almost one-tenth of the total number.> Insummary, a very large
partof payments (in terms of value) are mediated via credit transfersin whichseller and
buyer do not meet, whilethegreat majority of payments inthe economy take placeusing
cards orcash,seeChart1.

3 Sources for the following statistics: (a) The Riksbank’s payment transaction survey, (b) The Riksbank’s interview survey “The Swedish
people's payment habits 2016”.

4 The Riksbank's calculations, based on responses in “The Swedish people's payment habits 2016”.

5 The Riksbank’s calculation based on “The Swedish people's payment habits 2016” and card statistics from “The Swedish Finandal
Market 2016”.
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Chart 1. Proportion of total mediated value (left) and number of payments (right) 2016

» Elektroniskt giro och dverforingar s Pappersgiro = Autogiro = Kort = Swish = Kontanter

Source: see footnote 3.

Oneimportant participantin this contextis Bankgirot, which is the only Swedish clearing
housethat manages accounttransfers, credittransfers anddirect debit transactions.
Bankgirotalso runs BiR (Betalningari Realtid)®, which settles Swish payments. Plusgirot’ isa
systemfor credittransfers between accountsin Nordea, but notfor the clearing of payments
between customers of different banks. The technical infrastructure that payment mediators
useis thus highly dependent on Bankgirot.

1.1.2 Banks and cash-in-transit companies hold most of the responsibility for the
distribution of cash

At the end of the 1990s, the Riksbank began work on making cash handling more efficient. In
the inquires itheld, the Riksbank observed thatthe cashhandling model used then was very
costly and contributed towards the preservation of an obsolete structure. The Riksbank
therefore wanted to makethe costof cash handling morevisibleand allow the banksand
other participants to bear the costs, whichwouldmore clearly motivate themto streamline
their operations. Theaimwas also to stimulate greater competitionand increase product
development of their services all along the cash handling chain, even outside the banks.?
Under the current cashhandling model, the Riksbank is only responsible for the startand end
of the cash lifecycle by issuing banknotes and coins, destroying worn-out banknotes and
coins and redeeminginvalidbanknotes and coins. Consequently, itis the banks’ depot
owners and cash-in-transit companies that supply society with cash according to the schedule
inFigurel below.

Figure 1. The flow of cash in society

The Riksbank .
Cash-in-
transit The public

providers

Cash depot
am-’

6 BiR is a real-time settlement system that enables the real-time mobile payment service Swish. Fora short description, see Sveriges
Riksbank (2013), chapter 3.

7 Pusgirot is the former postal giro system which was bought by Nordea, a commercial bank, in 2001.

8 See Daltung and Ericson (2004) for a description.
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1.1.3 Electronic payments are increasing over the long term

This century has seen waning cash usageandthelong-termincrease of cardpaymentsin
particular, together with, in recentyears, Swish. Similarly, we see decreasing usage of paper-
based credittransfers and increasing usage of online banking and mobile banking services. To
this can beadded innovative new paymentservice suppliers such as Klarna, iZettleand
Trustly, which offer specialised payment services. These companies are generallynotbanks
butinnovators: either processinnovators, technological innovators or both. Their entry onto
the marketis contributing towards reducing cash usage by offering alternative payment paths
between privateindividuals and companies via existing infrastructures. These trends canbe
seen mostclearly by examining the number of payments in which cash withdrawals from
ATMs represent cash usage (see Chart2).

Chart2. Trend for ATMs, cards, electronic credit transfers and paper-based credit transfers (number of payments,
base year =2000).
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Source: The Riksbank.

We arethus witnessing atransition from physical paymentservices in the form of cash and
paper-based credit transfers to electronicalternatives (cards, electronic credit transfers, and
new electronicpaymentservices). Itis also worth noting that the Swedish market practically
abandoned cheques over 20 years ago —this was also a physical payment service. This change
is a consequence of the way new behaviour patternsamong consumers and companies are
interacting, and structural transformations in the payment marketand society.

There areno regular statistics on the use of cash in Sweden. Firstand foremost, cashis
used for payments between consumers and between consumers and companies, as well as
for savings. The need for cash shouldbereflected by theamount of cash held by the general
public, whichistosaythemorecashisused, thelargerthisholding should be.? One common
way of measuringthesignificance of cash in a countryis to comparethevalueof cashin

9 Banks also hold cash, but this is as they have a logistical need to supply their customers with cash. Inthe event that the statistics make a
distinction between banks and the general public's holdings of cash, the latter is considered to be a better reflection of cash use in the
economy than the sum of both holdings.Swedish statistics make such a distinction and Figure 1.4 only presents the general pu blic’s
holding.
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circulation to the country’s GDP. In 1950, the general public's holding of cashamounted to
justunder 10% of GDP, before showingatrend decline over time, as shown by thered curve
in Chart3.In nominal terms, however, the general public’s holding increased until 2007, after
whichitquicklyturned downwards, as shown by the blue curvein Chart 3. This development
is uniqueto Sweden.19 The broken lines in the curvesin thefigureillustrate a potential
developmentup to 2025, which is based on theassumptionthatthe useof cashwill continue
to declineatthesameannual rateas during the period 2010-2016. The way things actually
develop will depend on several factors and itis difficult to assess now whatwill happen then.
Chart 3. Cash in circulation measured as an annual average, general public’s holdings.

The period 2017-2025 is a scenario based on the use of cash and the demand for cash declining at the same rate as the use of cash
during the period 2010-2016.
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Sources: The Riksbank and Statistics Sweden (Finandal market statistics and National Accounts, GDP on the user side, GDP by
expenditure 2016).

The picture of rapidly-declining cash usage becomes stronger when we examine other
sources. Interview surveys by the Riksbank indicate that the proportion of cashpaymentsin
the retail sector havefallen from close to 40 per centin 2010 to about 15 per centin 2016.
Two-thirds of consumers say they can manage without cash andjustas manymostly use
cards for payments under SEK 100. The Riksbank’s own investigations reveal that 97 per cent
of consumers never or less often than once a month experiencethatthey cannotpayin cash.
Itis thus the consumersthatareabandoning cash, nottheretailers. The problems primarily
seem to revolvearound the possibility of depositing cashin bank accounts. Atmorethan half
ofall bank branches, itis notpossible to conduct over-the-counter cash transactions.!

10 A large part of the decrease comes from a reduced holding of thousand-krona banknotes. The comprehensive banknote and coin
changeover held in Sweden in 2015-2017 may also have played some part. Itis well known that manyhouseholds have had both
banknotes and coins stored at home. Part of this holding, such as jars of loose change, was not replaced, so it is notstrange that the
value of cash in circulation decreased during the changeover. However, even taking these factors into account, the demand for cash has
clearly decreased recently.

11 swedish Bankers' Assodation (2015). Later editions of these statistics do notindude information on so-called cashless bank branches.
The country administrative boards (2016) observe that there are now more cashless bank branches than branches with traditional cash
services.
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1.1.4 Developments on the Swedish retail payment market are uniquein aninternational
perspective

Payment patterns can differ substantially from one countryto the next.12 However, in most
countries the use of electronic paymentservices is increasing, although itis unusual to have
reliable statistics on the use of cash thatcan be used to follow developments over time. The
Committee for Payments and Market Infrastructure (CPMI) provides payment-related
statistics forits member countries.!3 Sweden is one of the countries that has the highest
number of electronic payments per person per year. Sweden was one of only three countries
where the ratio between cash incirculation and GDP had fallen between 2011 and 2015. The
percentage of cashin relation to GDP in Sweden was, at1.73 per cent, only onefifth of the
averageratio. Atthesametime, Sweden was the only country where nominal demand for
banknotes and coins had fallen.

The Swedish payment market thus differs substantially fromthe large majority of
countries. Thestatus of cash aslegal tender is notas strongin Sweden as in many other
countries,andin practiceitis notcompulsoryin Sweden for mostimportantactors,such as
banks and theretail trade, to accept cashas payment.14

1.1.5 Several factors are pushing developments towards a cashless society

The development of the payment marketis being driven by a number of factors, all pushing
inthesamedirection. Thefirstof theseis new technology and innovation. Today, new
electronicpaymentservices exist where there were previously few alternatives to cash, for
examplefor payments between consumers where the payment needs to take place
immediately. Examples of such payments aretrading at markets and making collections.
Swish and iZettleare now well-established services and more electronic alternatives should
appear in step with technological developments. In addition, the electronicalternatives are
becomingboth simpler and faster and thereby more attractive. Card terminals work faster
andtheintroduction of contactless cards enables card payments for low valuesin the blink of
aneye. In addition, itisrelatively simpleto launch new payment services on the Swedish
marketas households and companies have good knowledge and access to new technology,
thereis a highdegree of trust between consumers, companies and banks!® and the banking
sector has alongtradition of constructing shared infrastructures.

The other factor is new consumption patterns andchannels. One good exampleis provided
by increased eCommerce, which nowalso includes food. The third factoris demographics.
Younger consumers generally use cash to a significantly lower extent than older ones, which
means thatcash usage will probably continue to decrease as younger consumers, over time,
replaceolder ones.

Households’ decreased cash use shouldlead to business operators becoming less
motivated to acceptcash asthisisassociated with costs, both economicand in terms of
labour. Thisreduced acceptance willin turn reduce the acceptability of cashand lead to a
negative spiral of declining use and declining acceptance. At present, thereis no bindinglegal
obligation for market participants to supply cash and, as mentioned above, thereis in most
cases no obligation to accept cash as a means of payment. Thus, thereis every indication that
Sweden is moving towards a situation where cash risks no longer being generally accepted. In
a practical sense, this means that Sweden can become a cashless society.

1.1.6 Increased consolidation on the future payment market?
Accordingto the Riksbank’s previous assessment, the Swedish retail payment market will
develop in two phases over the foreseeable future.16 In thefirst phase, theretail payment

12 See Sveriges Riksbank (2013), Chapter 2, fora more thorough comparison of the Swedish payment market.

13 See BIS (2016), comparing tables 2 and 6 and country-specific tables for the nominal value of the general public’s holdings of cash.

4 This is due to an extensive freedom to enter into agreements, including informal ones. A shop-owner orbank can thus announce that
they do not accept cash and when the customer goes into the shop or the bank branch they can be considered to have accepted the
terms stated. There is a stronger obligation to acceptcash with regard to certain social services, such as medical care. See section 5.8 for
adiscussion of the e-krona and legal tender.

15 See, for example, SOM Institute (2017).

16 See Sveriges Riksbank (2013).
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market will move towardsincreased fragmentation with a large supply of different payment
services frommany actors. No singleactorwill be big enough to steer this development
alone.Inthesecond phase, consolidationon the market willincreaseinstead.
Competitiveness will benefitactors who mediate large amounts of payments and those
whose paymentservices are generally accepted. Smaller actors and less competitive payment
services willthen be knocked outand the market will gradually move towardsincreasing
consolidation. Decisive factorsinthe payment market moving towards increased
consolidationinthelongrunareits endeavour to attaineconomies of scale, synergies and
network effects.”

The banks already have a jointly-owned infrastructure and sub-contractors of payment
servicesin theform, for example, of Bankgirot, Bankomat, Swish and Finansiell ID-teknik
(Bank ID). This culture of collaboration, which is characteristic of the Swedish payment
marketand is relatively unusual abroad, allows banks to take advantage of economies of
scaleand network effects and to share certain costs.18

Innovative paymentservices are often a new way of initiating an already existing payment
service. For example, ApplePayisa way of initiating a card payment. Innovative payment
services therefore often, but notalways, assume access to an existing financial infrastructure.
Apparently increased competitiveness on the payment market can thus go hand-in-hand with
continued high consolidation or even increased consolidation in the underlying infrastructure.

1.1.7 Consequencesin the short, medium and long terms

Given developments on the payment market, itis likely that Sweden will gradually move
towards whatwill,inpractice, be a cashless society. Some groups of consumers and
companies experience problems when access to cashservicesis reduced® andthe Riksbank
has recommended thatthe banks be obliged to provide basic paymentservices, including
cash.2%|tis likely thatthe problems will persist during the transition period towards a cashless
society. However, the extent to which these problems will persistand which groups willbe
affected in a future cashless society, remains an open question.

New or smaller paymentservice providers, primarily non-banks butalso small banks, are
dependent on having access to settlement services?! and other infrastructures via other
banks who actasagentfor them.?? This is becausesome paymentservice providers cannot
gain accessto thesettlementservices asthey do notcomply with the participant
requirements, while, in other cases, itis quite simplytoo expensive for them.23 At the same
time as the number of new and smaller paymentservice providers has increased, the banks’
incentives for offering agent services have decreased, amongother reasons dueto the
increasingly stringentregulations against money laundering and the funding of terrorism. The
degree towards which the new paymentservices directive (PSD2), which guarantees
paymentservice providers access to the banks’ account structures, will resultin more
participants and new services on the paymentmarketis an open question.

17 Economies of scale and synergies arise when there are high fixed costs and marginal costs are relatively low. For electronic payment
services, this is due to investments in central IT systems,among other things. Network effects occur when the value of having access to a
service or commodity increases with the number of other actors having access to the same service or commodity. The telephone is the
most common example as the value of owning a telephone increases in proportion to the number of other people that can be reached
with it. The same reasoning also applies to cash and electronic payment services. A special version of network effect arises on so-called
two-sided markets, which consist of two distinct categories of actor and in which the value of being connected to a service depends on
how many members of the other group use the service. For example: if many consumers have cards, itbecomes attractive for
merchants to be able to accept card payments, and vice versa.

18 However, it is worth noting the existence of Visa and MasterCard on the global level.

19 See Lansstyrelserna (2016).

20 See Sveriges Riksbank (2016 b).

21 Settlement refers to the final discharge of liabilities between finandal institutions and is usually conducted in the form of large and
time-critical payments between them. The Riksbank’s RIX system is designed for such payments and is therefore called a settlement
system. If, for example, a payment service supplier does not participate in RIX, it could attempt to engage ano ther party to act as agent
(settlement agent) in RIX.

22 See also Swedish Competition Authority (2017).

2B RIX is a settlement system notified in accordance with the Finality Directive. Such systems enjoy a special protection inthe event thata
part-owner of the system goes bankrupt. Companies licensed for the banking orfinancing business can become participants in a notified
settlement system, but being a payment institution or an institution for electronic money is not sufficient This kind of les s-heavily
regulated payment mediator is thus dependent on agents.
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High and perhapsincreasing consolidation inthe underlying infrastructure for el ectronic
payments increases therisk of significant shocks to the payment system should part of the
infrastructure beincapacitated. There may be single points of failure, the functioning of
whichis entirely decisive for the functioning of the payment system. For payments at the
pointofsale, cash can often be used instead of cards, but, in a cashless society, this option
only exists in exceptionalcases. In a crisis or situation of financial unease, when demand for
cashcanbeassumedtoincrease, itwould take considerable timeto set up efficient
distribution of cash to different participants, even if the Riksbank was ready and prepared for
this eventuality. In the event of systemic shocks, thereis a riskthattherewould beno rapidly
available free-standing alternative such as cashisat present.

Another consequence of the developmenttowards a society where cashisnolonger
easily and generallyavailable, is that households and companies willin practice no longer
haveaccess to risk-free claims on the Riksbank, which is what cash comprises.

1.1.8 Conclusion — decreased cash usage is creating various types of problem

The commercial payment system normally functions well and the general public currently
has accessto a number of different paymentservices, including cash. However, cash usageis
decreasing and the use of electronicpaymentservicesisincreasing. Thisis probably an
irrevocable process, whose speed is hard to judge. Within the foreseeable future, Sweden
could become practicallya cashless society. The Riksbank’s analysis of the devel opment of
the payment marketidentifies a couple of potential problems on a future market.

Firstly, there will remain, atleast over a transitional period, the previously-identified
problem of gaining access to cash services for certain groups of consumers and companies.

Secondly, there couldbelonger-term problems involving inadequate efficiency and
resiliencein the paymentsystem dueto the financial infrastructure, inwhich electronic
payments are mediated, being consolidated ina small number of systems witha small
number of owners. Consolidation isalreadyhighat presentandthereareforcesinplay that
could makethis consolidation eventually increase further.

Thirdly, the general public’s access to risk-free assets in the form of central bank money
will probablyalmost cease entirely. Households will thereby have very few possibilities to
saveand payin central bank money, which could contribute towards reduced resiliencein
the paymentsystem. Itis also worth noting thatin practice we may find ourselvesin a
situationreminiscent of the period priorto the banknote monopoly, thatis, privateactors
competing with the means of payment provided by the state, although nowto a much
greater extent. The question today is, if banknotes issued by the Riksbank in practice
disappear, willwethen havea situationwhere the general public only has access to
commercial bank money, and what wouldthe concept of legal tender then entail?24

An e-krona could constitute a government-guaranteed means of payment without credit
riskandbeavailable for the general public in digital formas a complementto cash. This type
of digital krona could beregarded as a modernisation of the Riksbank’s means of payment
when the majority of society no longer wish to use banknotes andcoins to pay forthings
and/or save money. Apossible e-krona couldalso function asacomplement to the payment
forms thatare currentlyoffered in the private sector. This would benefit competition and
options inthe payment market. Moreover, the e-krona couldfulfilanimportant functionas
an alternative means of paymentina crisis situation, as it could be difficult to require that
privateactorstakean active crisis preparedness responsibility and look atthe payment
marketas a whole. Theway this wouldwork in practice needs to beinvestigated further
within the scope of this project.

24 When the Riksbank was given the sole rightto issue banknotes in 1904, the only means of payment was in a physical form and
commercial bank money was not as readily accessible as it is now. At present, the general public has easy access to commercial bank
money through, for instance, bank cards, while the only legal tender, cash, may disappear as a generally available means of payment if
the digitalisation process continues. One can say that prior to 1904 there were banknotes issued by private banks and bythe Riksbank
and there were bank deposits. After the monopoly was introduced, there were only banknotes issued by the Riksbank and bank
deposits.
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1.2 Should the Riksbank take action?

Historically, the government’s coretasks haveincluded providing a means of payment,
maintaining a paymentstandard and ensuring confidencein money and market participants.
Mostfrequently, this hastaken placeviaregulation andthe exercise of public authority. The
government, unlikethe private market, is obliged to consider the social perspective. The
Riksbank fulfils its assignment through its work on inflation targeting, through the promotion
of a safeand efficient payment system, by providing a system for central settlementand by
its soleright to provide Sweden with banknotes and coins. The Riksbank’s res ponsibility for
promoting a safeand efficient paymentsystemisthetask thatis mostclosely related to the
development of the payment marketas a whole, whileits cash supply assignmentis more
specifically related to the reduced usage of cash. Acentral bank can be expected to actif
cash, theonlylegal tender, werein practiceto disappear as a generallyaccepted means of
payment. Whata central bank should actually do, on the other hand, isan open question.
The expectations need not mean thatthe Riksbank mustact when the payment market
changes, buta central bank should always be prepared to act, and the consequences of
developments, and possible alternatives for action, should be discussed and analysed. An e-
krona can bea means of meeting this development. In Section 1.1, the Riksbankhas
identified a number of risks and problems that could arise on the payment marketin the
future. Here, the Riksbank has an opportunity to actina proactive manner andthereby
prevent possible problems. Therearea number of different ways to actand thefollowing
alternative courses of action are conceivable. Measures 2 and3 aimtoinfluence the
prevailing development, while measure 4 aims to find a long-term solution.

1. Notinfluencing prevailing developments on the payment market.

2. Subsidising cash usage.

3. Actingforincreased regulation and supervision of cash distribution and the supply of cash
services.

4. Providingadigital means of payment.

Even if we discuss the alternatives one by one below, the Riksbank could of course choosea
combinationof the differentalternatives. Therearealsodifferent ways of implementing a
particular measure, whichmeans thatthe choices are greater than the text belowimplies.

If no measures aretaken, itis likely thatthesituationwill develop inthe way discussed in
Section 1.1.7:reduced cashusage, difficulties for the general publicto gain accessto a
government-guaranteed means of paymentand increased consolidationin thefinancial
infrastructure, which,inturn, couldincrease vulnerability andreduce efficiency on the
payment market. The other alternatives are discussed below.

1.2.1 Alternative courses of action: the Riksbank subsidises cash usage

To facilitateand increase cash usage, the Riksbank couldchoose to subsidise cash, either
directlyor indirectly. For example, we could fully or partly returnto the 1980s structure of
Riksbank branches across the entire country and the comprehensive service to banksand
other market participants that was previously provided to the banks largelyfor free. This
would reducethebanks’ costs for cash, allowing themto providea greater range of cash
services. Ultimately, this could make it easier and more attractive for private individuals,
retailersand other actors to handle cash.

However, as a matter of principle, the Riksbank’s opinion is thatall means of payment
should carry their own costs and the various charges should be based on actual costs. The
objectiveisthegreatest possible efficiency on the payment market. Introducing government
subsidies into an otherwise smoothly-functioning market could have a negative effect on
efficiency.

If the Riksbank wereto chooseto introduce general subsidies to supportthedistribution
of cash, itwouldstill not be certain thatthe developmenttowards decreased cash usage
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would stop. Access to cash through ATMs and withdrawalsinshopsis still relatively good. The
increased demand fordigital forms of paymentis instead driven by new technologyand new
consumer goods. On theother hand, there may bereason to actively supportcash usagein
certain areas or forcertain groups in society during a possible transition towards the cashless
society. Such supportalready exists today, to a certainextent, through the Swedish Postand
Telecom Authority and the County Administrative Boards.2®

The large-scale subsidising of cashusage would probably entail considerable costs in
relation to the benefit of the subsidy, particularly as the development towards a cashless
society will probablycontinueregardless.

1.2.2 Alternative courses of action: increased regulation and supervision

The Riksbank could also take a legislative route to strengthen the position of cash as legal
means of payment, which would involve forcing traders andbanks always to acceptcash asa
means of payment. At present, this obligation is not binding in most cases2®. Such a measure
would haveto becombined with anincreased obligation forthe banks to also provide cash
andthepriceregulation of the banks’ cashservices.

However, the factis that, to a greatextent, itis consumers who areabandoning cash, in
addition to whichmostshops, restaurants and so on still accept cashas a means of payment.
Consequently, itis notlikely that measures like this would significantly slow down or stop the
development. On the other hand, itwould probably mitigate the problems thatsomegroups
of consumers andbusiness operators are experiencing. It could also makeitsimplerto use
cashasmeansof paymentin a crisis situation, as the capacity to distribute cash and accept
cash payments would, in such a case, be greater than otherwise. The access of the general
publicto central bank money would also be secured.

The costs thatincreased regulation and an increasing supervisionwouldentail for each
retailer, restaurant, bank branch and soon, would need to be weighed against the usefulness
of the regulationfor thegroupsoneis tryingto help.

1.2.3 Alternative courses of action: providing a digital means of payment

Adigital central bank currency, here called an e-krona, has the following basic

characteristics:2”

e |tis specifiedinthe national value unit, the Swedish krona.

e |tconstitutesa claimon thecentral bank (the Riksbank).

e |tis electronically available 24 hours a day, 7 days aweek, 365 days ayear and availablein
real timeor closetorealtime.

e |tis availabletothegeneral public,i.e.is more broadly available than traditional central
bank depositsin RIX, to which only the banks haveaccess.

Likecash,an e-kronaisa directclaimon the Riksbank, andboth a means of paymentand a
formofsavings. Inaddition, itcan, like RIX, be seen as a payment system, in thata technical
infrastructureisrequired to give the general publicaccess to the e-krona and to initiateand
carry outtransactionsin real timearound the clock.28

How effectivean e-krona would be in confronting the potential problems we currently
seeon the payment marketand whatconsequences ane-krona couldentail for society will
depend on howitis designed, which characteristicsithasandhowitis provided.

The characteristicsitis desirable and possible to givean e-krona arediscussed in Chapter
2.Below, we restrictourselves to demonstrating, with more general arguments, thatan e-

25 See Sveriges Riksbank (2013), Chapter 5.

26 See Segendorf and Wilbe (2014).

27 Digital central bank money can be defined in different ways in different contexts. We consider that this definition suits the Swedish
market well, and is largely based on considerations discussed by the BIS working group “Committee on Payments and Market
Infrastructure”.

28 By being a claim on the central bankand being denominated in the national currency, the e-krona would differ from what is usually
designated a cryptocurrency. These currencies use cryptology to verify transactions and when issuing the currency. They are not
denominated in any national currency and they are not usuallya claim on any financial institution or public authority. The most well-
known of these is Bitcoin. Further information on Bitcoin and digital currencies can be foundin Segendorf(2014) and Beck and Garratt
(2017).
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krona would be partly orwhollyable to manage some of the potential problems identified on

a future payment market.

e An e-kronaisa digital means of payment, unlike cash, which is physical. Those people
who wish to use cash will probably continue to prefer cash over a digital e-kronain the
future. Otherwise, itis difficult, at present, to assess how an e-krona couldaffect cash
usage.

e The e-krona's digital nature makes itless likely thatit could contribute towards mitigating
the problems thatcertain groups of consumers andcompanies experience as cash usage
declines. On the other hand, under the framework of the e-krona, the Riksbankcould
createthe conditions forother participants to develop paymentservices adapted to
particular groupsinsociety or even fund such a development, to a certain extent.

o |fthe e-krona offers atechnical infrastructure thatcan function independently of the
commercial, bank-owned infrastructure, then it could contribute to the payment systems
becoming morerobust, both againsttechnological disruptions and in situations of
financial unease. Thisisin line with the Riksbank's mandate to promote a safe payment
system.

e An e-krona withits own settlement platform, accessible to paymentservice providers,
could becomea platformfor new, innovative payment services.2® Thisisin line with the
Riksbank's mandate to promote an efficient payment system.

e An e-krona would safeguard the general public’s access to central bank money, which is
to sayan assetwithoutfinancial risk. Thisisin line with the Riksbank's task of promoting
confidenceinthe Swedish krona.

1.2.4 Conclusions regarding the various alternatives

Measures aimed at counteracting the problems of reduced cash usage will give rise to various
effects and costs. Butitis currently difficult to make a detailed assessment, either qualitative
or quantitative, of the effects of the measures. The overall conclusionis that none of the
measures will beable to hinder orsubstantially delay the trend towards a practically cashless
society. Supporting or regulating cash handling with the aim of strengthening the position of
cash could, however, mitigate the problems faced by some groups during the transitional
period. It could also provide the general publicwith access to central bank money, eitherin
the shortterm or more permanently.

Itis difficultto assess at presenthow a possible e-krona could affect cashusage. As e-
kronas aredigital, while cashis physical, andthose preferring cash today willprobably
continueto prefer it over digital means of paymentin the future, the effect on cash usage
may be relatively minor. E-kronas shouldtherefore be seen as a complementto cash.

An e-krona intended to be used for smaller payments between consumers and between
consumers and companies could take market shares from other digital paymentservicesand
thereby grow to a certain size. It couldthereby counteract the problems inherentin the
increased consolidation of the payment market, which the other measures cannot. Thesize
of the marketsharethatan e-kronacould take depends on whatformittakes. An e-krona
would also guarantee the general publiccontinued access to central bank money.

1.2.5 An historical retrospective

Fromthe perspective of economichistory, the governmentis grappling with largely the same
problems todayas many times before, but these problems are manifestingin slightly
differentways. Afew examples of situations in which the government has intervened arethe
discussions over the banknote monopoly, the proposal fora Nordiccurrencyunion andthe
arrival of Postgirot (see box 1). The arrival of Postgirot acted as a catalystfor cooperation
between the banks thatestablished the bankgiro systemas a private alternative to Postgiro.
Consequently, analysing majorinternational devel opments and drawing conclusions from
them is nothing new, butinsteadan obvious task for a governmentand central bank.

29 Regardless of the design of the e-krona, RIX's role as platform for the settlement of large-value payments between finandial
institutions and as designated payment system under the Finality Directive will remain.
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Box 1: The government, an active particpant on the payment market

Money in the form of cash has existed since the first coins were struck. The common factor for
various types of money is that it fulfils three basic functions as means of payment, unit of account
and store of value.3° Money's ability to fulfil these functions in an economy s, in turn, based on it
having become standard to use a certain currency whe n making payments, which is to say that it is
used and accepted by most participants in the economy. An effective payment standard
contributes towards low transaction costs and the efficient use of resources. There is also a direct
public finance interest in establishing an effective payment standard, as this stimulates e conomic
activity such as trade and manufacturing.

From the first issuance of coins in the 990s until the Scandinavian monetary unionin 1873,
Sweden had no uniform payment standard, but instead several that existed in parallel. It was not
until the Scandinavian monetary union that a shared and uniform coin standard was established in
the Scandinavian countries. Greater network effects could be utilised and transaction costs fell
when the exchange rate risk disappeared. A more appropriate payment standard also arose when
the decimal system replaced an older system and the gold standard replaced the silver standard. A
jointcurrencyfor Sweden, Norway and Denmark resolved a number of problems and simplified
matters such as trade. The monetary union made the coins into legal tender in all three countries,
but set no limits for how many coins could be putinto circulation.3! However, the outbreak of the
First World War was the beginning of the end for the union. All three central banks announced that
it would nolonger be possible to redeem banknotes for gold. Over time, the value of the
banknotes started to diverge from the agreed exchange rate and, in 1924, the union was formally
dissolved.32

Another historical example of how the government hasacted to create uniform standards is
the Riksbanks banknote monopoly, which is to say the ban on the issuance of banknotes by
private banks, which was introduced in 1904. The banking committee appointed by the
governmentin 1881 to investigate new banking legislation, and which led to the decision for a
banknote monopoly, recommended a stricter division of roles for the Riksbank and the commercial
banks. These latter were to be responsible for business operations and profiting from them, while
the formerwas to be responsible for stability in the value of money, to act as a lender of last resort,
and tomake a profit on the banknote monopoly. The banknote monopoly thus meant that
Sweden received a uniform banknote standard. This reduced transaction costs as nobody needed
to worry any more about the credit riskinvolved in using the commercial banks’ banknotes. Due to
the banknote monopoly, the banknotes entailed no credit risk, and never have done since. 33

Athird example of the government’s actions on the payment market is the construction of
Postgirot. When Postgirot was set up in 1924, the government established a state standard for
credit transfers. There was a desire to make the payment processmore secure and more cost-
effective so as to make economies of scale possible and reduce transaction costs. The desire to
make postgiro services available to a broad public also contributed to making it easier to utilise
network effects.

Between 1925 and 1947, the number of accounts in Postsparbanken rose from around
739,000t04,176,000. For a long time, the mostimportant form of payment was money orders
redeemed against cash over the desk. However, for businesses, it was too ad ministratively
complex and not secure enough for slightly larger amounts. Consequently, it was also possible to
carry out cashless payments, which is to say account transfers. These became an essential form of
payment after onlya couple of years. The number of Postgiro accounts increased from around
5,000 to 233,000 between 1925 and 1947. In this last year, almost SEK 120 billion was mediated,
SEK 81 billion of which was by credit transfer between accounts.34

The arrival of Postgirot acted as a catalyst for cooperation between the banks that established
the bankgiro system as a private alternative to Postgiro. The banks started to cooperate and jointly
own infrastructure (Bankgirocentralen). This was a way of creating economies of scale and network
effects, as well as of keeping fixed costs down. In 1950, the commercial banks developed a joint
bank giro form for transfers and, in 1959, Bankgirocentralen was set up, with the main task of
sortingbank giro payments and notifying recipients and their bank accounts. Today, Bankgirot is
the dominant standard for credit transfers on the Swedish payment market.

30 For a review of money’s role and potential problems inissuing currency, see Camera (2017).

31 | egal tender means that everyone is obliged to accept cash as payment. This is the government’s way of implementing the
government payment standard and giving the government means of payment high liquidity. During the middle ages, kings tried to
achieve the same thing by committing to accept their own coins as taxes. In Sweden, the concept was used as early as 1726 in
conjunction with tax collection (see SOU 1955:43). Today, the concept of legal tender is not binding, in practice, for most participants
(see Segendorf and Wilbe (2014)).

32 See Jonung (2015) for a more detailed description.

33 See, for example Fahlbeck (1900) and Wetterberg (2009).

34 Of the total value of all payments in the economy, cheques answered for 38% and Postgirot for 28%. However, cheques were often
used for large amounts and Postgiro for smaller amounts. The number of Postgiro payments was just over 1.2 million, while just over
200,000 were made by cheque.

17



18

E-KRONAS AS A COMPLEMENT ON THE PAYMENT MARKET

2. E-kronas as a complement on the payment
market

One way of dealing with developments on the payment market, asthey are
described in Chapter 1, is to introduce a digital alternative to cash, an e-krona.
An e-krona could constitute a government-guaranteed means of payment
without credit risk and be available for the general public in digital form as a
complement to cash. The e-krona could therefore be seen as a modernisation
of the Riksbank's means of payment when large group in society no longer wish
to use banknotes and coins to pay for things and/or save money. This chapter
provides a comprehensive description of whatan e-krona is, what propertiesit
can have and what two feasible models for an e-krona might look like.

Since Bitcoin wasintroduced in 2009, there has been an almost explosive growth in various
types of cryptocurrencyin recentyears, which has aroused interestinthe question of
whether central banks shouldissue their own cryptocurrencies. Cryptocurrenciesis a
collective namefor digital assets thatenable transactions between individuals who might not
trustoneanother. By using blockchain technology, which is based on a common log book of
all transactions thatis shared with all users, thereis no need for an external party to initiate
andvalidatetransactionsin the network. Oneimportant difference between
cryptocurrencies and, for instance, the Swedish krona, is thata cryptocurrency does not
constitutea claimon any central bank anditthereforelacks anyinherentvalue. Instead, the
value of the cryptocurrencyis based largelyon speculation regardingits future value, which
means thatthevalue of the currency canvary substantially over time (Bech and Garratt,
2017).

A cryptocurrency issued by a central bank can either be made availableto a broad general
publicor limited to large andtime-critical payments between banks. Acryptocurrency made
availableto thegeneral publicwould mean thatthe newtechnology provided opportunities
to make anonymous payments like cash payments butindigital form. If anonymityis nota
decisive/desirable quality of the currency, the general publiccan instead be given access to
accounts with the central bank to obtain accessto cashin digital form. This is something that,
althoughithas been technologically possible for sometime, has notyetbeen introduced by
any central bank. With regardto a cryptocurrency with access limited to banks, the new
technology has the potential to increase efficiency and reduce settlement costs. Some central
banks areconductingtests in thisfield, butat presenta number of technical problems
remain,and these mustberesolved beforethetechnology can be used for interbank
payments. Itis assumed thatan e-krona will be broadly available to the general public, butit
will notnecessarilybea cryptocurrency, as this will depend on the choice of technology.

A digital central bank currencyshould fulfilthe three functions associated with money in
the theoretical literature, i.e. work as a means of payment, unit of account and store of value.
All forms of money, both private bank money and central bank money, function as unit of
accountastheyareall expressed inSwedish kronor. An e-krona should be available 24/7. As
the e-kronais aclaimon the Riksbank and guaranteed by the government, it also fulfils the
function asa store of value. Similarto cash, the primary target group forthe e-krona is the
general public.

Werean e-krona to beintroduced, the Riksbank would have to choose what properties to
giveit. This choice mustbeanalysed and carefully considered sothatthe e-krona has the
effects thatthe Riksbank wishes to achieve by itsintroduction. There are two feasible models
for ane-krona:oneregister-based and the other value-based. The models need notrule out
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one another, butcan be expedientlycombined to createa more comprehensive payment
solution.

With a register-based e-krona, the balanceis stored in a central database. If the user loses
his or her card or mobile phone, thevaluewill not be affected asitisregistered in the
database. Transactions between holders of e-kronas can take place within the system
independently of the banks’ payment systems. When money is to be deposited or withdrawn
fromthe e-krona system however, interactionis required with the banking system. It can be
assumed thata register-based e-kronais possible to trace.

Avalue-based e-krona has many similarities with the current cash system. The balanceis
storedonacardorinanapp.Ifthecardor smartphoneis destroyed or disappears, the
balanceisalsolost,inthesamewayasif oneweretoloseone’s wallet with cashinit, unless
special securitysettings have been applied. Avalue-based e-krona can, depending on its
design, can eitherbeanonymous or traceable.

The properties both models can have differ as regards, forexample, the possibility to
make offline payments, the degree of anonymity andthe requirement for physical presence
when transferring money. The differences are presented in Table 1.

Table 1. E-krona properties compared to cash and commercial bank money3>

Properties Cash E-krona—value- E-krona-register- | Commercial bank
based based money

Creditrisk No No No Yes*

A store of value Yes Yes Yes Yes

Paymentsin real Yes Yes Yes No**

time36

Offline function3” Yes Yes No No***

Option of Yes Yes, possible for No No

anonymous card-based

payments solutions

Physical presence | Yes Yes for card,nofor | No No

required app

Usability Works without Requirese.g acard | Can be managed Can be managed

technical aids readerorspecial via appsoronline via apps oronline

smartphone
technology

*The deposit guarantee does, however, include holdings up toandincluding EUR 100,000.

**The exception is payments within the same bank and Swish.

***Cards can have an offline function.

The two feasible models for an e-kronaare presented inmore detail below.

2.1 Aregister-based e-krona

With a register-based e-krona, the Riksbank holds the e-krona accountthatisregisteredina
database, which can be compared to a normal bank account. Payments between e-krona
accounts canhappeninreal timeas they take place within a closed system without the
involvement of other agents. Aregister-based e-krona system mustalso beableto
communicate with other systems, however, including the commercial banking system for
instance, so thatmoney can be easily transferred between systems. To create an efficient

paymentsolution (person-to-person, consumer-to-business, person-to-authority, business-

35 Commercial bank money refers to money that constitutes a daim on a private agent, such as a creditinstitution, payment institution
orinstitution for electronic money.

36 payments where the payee’s account is credited (almost) directly, i.e. at the same time as the payment is initiated and the p ayer’s
account is debited.

37 payments that do notrequire either an internet connection orthe payer’s payment instrument to be connected to the payment
service.
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to-business), both private individuals andlegal entities should be able to open e-krona
accounts.

The extent of the Riksbank’s commitmentin a register-based e-kronais a matter for
discussion. The fundamental structure of a register-based e-krona can be said to consist of
the holding of e-krona accounts, transfer of money to and from external agents and
payments between e-krona accounts within the Riksbank’s system. In addition, the Riksbank
canchoosetherange of services it wishes to offer its customers itself and the extentto which
itcould supply a standardised interface to the e-krona system which external agents can
connecttoand useas a basisupon which to build their paymentservices. Below we present
two alternatives, where the Riksbankeither offers a holisticsolutionand is responsible for all
serviceslinked to the e-krona, or is solely responsible for a basic range of services and invites
external actors to offer paymentservices linked to e-krona accounts with the Riksbank.

Aversion of a register-based e-krona could be to offer a traditional holistic s olution,
similarto the onethe banks provide. Such a solution could include, in addition to the basic
range of services, traditional paymentservices suchas cards, apps, paymentinformationto
businesses and authorities, authorisation of payments, customer service, etc. See Figure 2 for
a graphicalillustration. Such an alternative could be under the complete jurisdiction of the
Riksbank andhence provide benefits in the form of control and supervision over transactions
and flows. It might be expensive, however, both to set up the systemitselfand torunand
maintain it, especially as paymentservices aimed at end-customers require considerable
resources to beallocated to customer support, information and regulatory frameworks.
Another disadvantage with this type of solution is that the Riksbank needs to buildup a
number of functions that we do nothavetoday, see Chapter 3.

Figure 2. Register-based e-krona with significant Riksbank commitment
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Another alternative couldbefor the Riksbank only to provide basic functions (account
holding, depositinto/withdraw from e-krona accounts and transfer between e-krona
accounts attheRiksbank). Astandardised interface could give external payment service
providersthe opportunity of offering payment services linked to e-krona accounts atthe
Riksbank without the Riksbank havingto beresponsiblefor the direct relationship with the
end-customer. Such a solution would be in harmony with the new Payment Services Directive
(PSD2)38, which gives authorised paymentservice providers the right to offer payment
initiation, accountinformationand card-based paymentinstruments linked to accounts held
atanother paymentinstitution. The Riksbank should therefore only provide e-krona accounts
and a limited number of servicesitself andleaveitup to the marketto provide e-krona
services linked to accounts atthe Riksbank(see Figure 3). In addition, the Riksbank could, as a

38 See Section 5.11.
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complement, offer a limited payment service to the general publicand/orspecial groups. By
only offering the basicfunctions, the Riksbank provides scope for collaboration and
cooperation with more agents. Even with a small operational commitmentfromthe
Riksbank, itis assumed thatthe centralinfrastructure for ane-kronasystem will be time-
consuming with regard to its development, particularlyif the systemis to be builtup from
scratch. The Riksbank wishes to investigate how a potential cooperationwith sub-contractors
and other public authorities could best be formulated.

Figure 3. Register-based e-krona with significant supplier commitment

Standardized
interface

N

Payment
service
provider

E-krona provider

- Card
Transfer ° b= o
- 5 information
- Apps keeping -
|:> - Account * Transfers - Account |:>
information between information
- Customer accounts - Customer

care care

\ * Deposits/withdrawls

* Simple payment service ﬂ
* Possibly services targeting certain groups
* Customer care, basic services

2.2 A value-based e-krona

Avalue-based e-krona has certain similarities with today’s cash systemand would be
primarily intended for smaller payments where both the buyer and payeeare present. A
value-based e-kronaisstored on a mediumthatbelongstotheuseras acardorappina
smartphone. The card-based solution can belikened to a publictransporttravelcard loaded
with a certain value. Payments and transfers wouldtake place via card-readers, which could
enableoffline payments. Adigital walletin theform of an app could bea complement that
enables transactions between privateindividuals, similarto Swish, without the need for a
card-reader. See Figure 4 for a graphical illustration. E-kronas could, if itis considered
appropriate, beanonymous up to the limit set by the money laundering directive, currently
the equivalent of EUR 250. The Riksbank's commitment would include system development,
security functions, card specifications, acceptance of cards, card distribution and customer
support.Alarge proportionof these functions could be performed either partly or completely
by market participants.

Avalue-based model normally meansthattransactions cannotbetraced andistherefore
similarto today’s banknotes and coins. Itis technically possible, however, to makea value-
based e-krona that can have certain specific properties, which e-krona owners candefine
themselves. Such a property could bean option to limitthe value of transactions, set
personal security blocks, etc. Bearing in mind thatthevalueis stored onthecard/in theapp, a
value-based e-krona will probably be used mainlyfor small payments.
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Figure 4. A value-based e-krona
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2.3 Conclusions —Aregister-based e-krona has more
development potential

Regardless of which e-krona model, register-based, value-based or a combination of both,
the Riksbank choseto develop, therearea number of basic functions thatmustbe dealt with
directlyby the Riksbank, including a regulatory framework, establishment, managementand
ownership.Someor all of the other functions, suchas system development, customer due
diligence, money laundering prevention, transaction authorisation and customer support
could be performed by various market participants.

The Riksbank’s preliminary assessmentis thata value-based solution has more limited
development potential thana register-based system, butsecures access to a means of
paymentissued by the central bank. The advantage of a value-based e-kronais thatit could
be introduced more quickly than a register-based solution. Avalue-based e-krona canbe
seen as a new, more modern, technology-based form of cash.

Aregister-based e-kronais deemed to be a more complex solution, butto have more
potential asitcanoffer a widerrange of services aimed at more user groups. Itis also easier
to broaden and extend a register-based solution (scalability) to adaptto future requirements,
butis deemed initiallyto be more expensiveto develop and run.

The two models alsodiffer with regard to possible properties and usability for different
groups. This meansthata combination of a register-based and a value-based solution could
be appropriate. In thisway, itcouldbe possible to createa more comprehensive payment
solution thatcan better counteract the problems identified in a future payment market.
These conclusions are provisional and should be further examined. Cooperation with other
authorities could simplify the development of an e-krona and provide more cost-effective
solutions.
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3. The Riksbank’s operative role in an e-krona
system and technical considerations

The introduction of an e-krona could, regardless of the choice of model, lead to
the Riksbank introducing services aimed at the general public. Thisis a
significant change compared with its current operations, in which ithasno
direct relationship with either consumers or other end-customers. An e-krona
could therefore involve more operative working tasks for the Riksbank. Before
the design of any e-krona system has been consolidated, it is difficult to discuss
technical solutions in detail. This chapter therefore presents a number of
technical properties thatan e-krona should have regardless of how it is
designed.

3.1 The Riksbank’s operative rolein an e-krona system

Irrespective of the degree of involvement, services forthe general publicimply a considerable

commitmentand responsibility as regards:

e Systemdevelopmentand administration

e Regulatory framework and agreements with sub-contractors/partners

e Issue/accountholding of e-kronas

e Customer duediligence, money laundering prevention, customer service

e Transactionauthorisation

e Systemsecurity intheformof IT security, operational reliability andinformation security
as well as protection against cybercrime and fraud

e Interoperability with technical infrastructure and other digital solutions abroad existing
and future

Some of these functions can be outsourced to sub-contractors or partners, but the ultimate
responsibility will always be borne by the Riksbank. Of course, the extent of the Riksbank's
operativerolewillalsoberelated to the choice of e-krona model. Avalue-based solution
probablyinvolves less of a commitment, while a register-based solutioninvolves a more
extensive commitment, as discussed in Chapter 2.

If the Riksbank chooses to take the operative responsibility for a large number of services
linked to the e-krona, it means thatthe Riksbank will be responsible for new areas of activity
thatwill require new competencies within thebank. Amodel with a less operativerole,
where the Riksbank provides andisresponsible for only a few e-krona servicesis based on
other agents being given the opportunity andbeing prepared to provide complementary
services. In this context, whether itis suitable and possible to utilise existing infrastructure
and/or other existing solutions should alsobe examined.

Offering services to end-customers involves a different type of exposure and a different
responsibility thanonly providing services for a limited number of financial agents as the
Riksbank does today. If the Riksbankdecides to set up a system for e-kronas thatisto be
offered to the general public, the costs, risks, res ponsibility and degree of the bank’s
operative control mustbe considered and assessed before a decision on thedesign ofane-
krona istaken.
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3.2 Technical considerations

The properties and functions of an e-krona are of considerable significance when choosing
the technical solution. Feasible solutions shall be assessed based on the requirements for
accessibility, reliability, interoperability and scalability they can fulfil.

There arecertaintechnical properties thatan e-krona should haveregardless of howitis
designed.Thesearelisted below.

e Scalability: An e-krona musthavea solid base, which can gradually be extended in
differentstages, as therequirements forthe e-krona solution are developed, and needs
and external conditions change. The base solution should therefore be constructed so
thatitcan beintegrated with new modules andfunctions via open, standardised
interfaces. Theaimshould bethatthetechnical solution is sustainablein thelongrunand
thatitcan be developed by the Riksbank and/or other parties. In this way, the Riksbank’s
operativerolewillbe moreflexible. Itisalsodesirable thattechnical innovations can be
incorporated and utilised in a quality-assured way as suchinnovations become available.
For example, Distributed Ledger Technology (DLT)3° could be utilised when and if the
technology is considered appropriate. An e-krona platform should be constructed sothat
differenttechnologies caninteractas much as possible.

o Interoperability: An e-krona solutionshould be portable as far as possibleand function
equallywell regardless of thetype of unitand operative system used. Itshould be
possibleto adaptthe e-krona to future technical innovations. For this to work, the e-
krona mustbebased on generally accepted standards and frameworks enabling it to
work together with other digital solutions and technical infrastructures.

o Reliability: The e-krona solution mustberobustly builtso thatit guarantees good
operational reliability andcanhavethe bestavailable protection against cyber-attacks
and differenttypes of fraud. Another aspect linked to the concept of reliability is theissue
of anonymity and integrity regarding traceability. The degree of anonymity thatshallor
shall notbe offered by an e-krona caninfluence the choice of technology. The anonymity
offered by today’s physical cash may be difficult,and perhaps noteven desirable, to
recreatein a digital e-krona. There arelegal requirements regarding the traceability of
transactions that must be fulfilled.

o Accessibility: The technical solution foran e-krona mustbe designed so thatitis easy and
intuitive to use and offers good performance, for instance, with regard to transaction
speed. Itis alsoimportantthatthe solution offers functions adapted to different target
groups. Itshould beaccessible 24 hours a day, seven days a week, 365 days a year.

Accordingto a preliminaryassessment, both the e-krona models discussed in Chapter 2
(value-based and register-based)canbe developed using traditional, tried-and-tested
technology based on central databases and with DLT.

Froma purely technical point of view, we can see nothing at this pointin time that would
preventan e-krona solutionbuiltaround a central register. RIX, the Riksbank’s system for the

transfer of fundsinaccounts, is, for example, builtaround a central register. An e-krona could
inprinciplebe constructed in a similar way.

With regard to DLT including blockchain technology, thisis relatively new and untried
technology that does notyet have any applications similar to the e-krona described in the
report. Considerableresearch and developmentis being performed in DLT and many central
banks are making efforts to research the technology, butthereare only a few more
significant DLT applications currently inproduction. This is partly due to the technology being
sonew andtoithaving someweaknesses, such as limitations inperformanceand a lack of

39 A technology whose architecture is based on networks of distributed registers/databases in which all participants can create, transfer
and store transactions in a secure and efficientmanner without these necessarily being coordinated and administered bya central or
known party in whom the participants have confidence. The frequently discussed block chain technology is one of many different forms
of DLT. A block chain is a distributed trade repository based on DLT, in which all transactions are chained together ina block. The
transactions/blocks are added to the chain in chronological order andin a linear fashion, so that all participants have a copy of the entire
chain, including its history, in real time.
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standardsandregulations. Developmentin DLT is progressing incredibly rapidly, however,
and many major playersaretaking partinit.

Avalue-based e-kronasolution willbeless complex froma purelytechnical point of view.
There arealready differentvalue-based paymentsolutionsin society, suchas those used by
publictransportand coffee shop chains. Agreatdeal of work and cooperation is required
with other players, however, in orderto createa good solution. Avalue-based e-krona must,
forinstance, workinthevast majority of retail terminals and be easy to acquire, it mustalso
be easytoaddand subtractvalues and there mustalso bea function forredeeming e-kronas.
The solution mustalsohavea very high level of security.

3.3 Conclusions —choice of technology needs to be investigated

The introductionof an e-krona could, regardless of the choice of model, lead to the Riksbank
introducing services aimed atthe general public. Thisis a significant change compared with its
currentoperations, in which the bank has no direct relationship with the general public,
consumers and other end-customers. This means thatthe Riksbankwill have more operative
workingtasks, althoughto a varying extent depending on the choice of solution.

Itis importantthatthe development of an e-krona solution takes placein stages. The
Riksbank should continuously evaluate new technology, including DLT, as well as look at
existing tried-and-tested technologies thatcanbe used for an e-krona system. Therapid
development makes itcurrently inappropriate to choose which technical solutionto use. It
may also beappropriateto combine new and tried-and-tested technologyifane-kronaisto
be developed. An e-krona shall, however, maintain a good level of technical quality under all
circumstances and havethe bestavailable security performance regardless of the technology
used.

Itis currentlypossible to devel op the e-krona models presented in this report using
today’s technology. If the Riksbankitself were to be responsible for most of the development
of a basictechnicalsolution, infrastructureanduser solutions, it could entail a considerable
amount of protracted devel opment work. Choosing to develop ane-kronaincooperation
with others would involve | ess extensive work on the part of the Riksbank and the work may
also progress morerapidly.
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4. Potential consequences of issuing e-kronas

In an earlier chapter, we have discussed problems that might occur on the
payment market in a situation where cash no longer is generally accepted and
where the market is concentrated to a small number of private participantsand
payment services. We have also discussed in general terms the role of the state
in this matter and how the introduction of an e-krona could combat some
problems on the payment market. This chapter describes the feasible effects an
e-krona could have on the Riksbank’s balance sheet, monetary policy, financial
stability and payment market participants. These questions are generally highly
complexand the chapter should be considered more asan analysis of the
problems than an attempt to provide clear-cut and concrete answers.

The size of the demand for e-kronas will determineto a large extent whatthe consequences
will befor monetary policy, financial stability and the participantsin the payment system. The
size of thedemand for e-kronas will inits turn be determined by the formthe e-krona takes,
by what measures the banks take to counteract anoutflow of bank deposits and by the
financial situation. In normal times, regardless of whether or notthe e-krona accrues interest
and regardless of whether thereporateis above or below zero, itshould be relatively
unattractiveto hold large amounts of e-kronas, as forthe general public they will comprise a
closesubstitute to bank deposits, which are expected to accrue moreinterest. On the other
hand, the banks may wish to havea somewhat higher deposit rate to retain their deposits if
the e-krona has a positive ratethanifitaccrues no interest. In ti mes of financial unease or
crisis, thedemand for e-kronas will increase, on the other hand, as a result of thesearch for
safer assets, which applies regardless of whether the e-krona accrues interest.

We startby discussing how an e-krona affects the Riksbank’s balance sheet as this
provides a natural way-in to discussing the potential effects on monetary policy andfinancial
stability.

4.1 Consequences for the Riksbank’s balance sheet

An e-krona affects the Riksbank’s balance sheetin thesameway as cash does. Let’s assume
thatthe general public demands e-kronas to a value of SEK 10 billion. For the sake of
simplicity, we assumethatthegeneral publicwants to change from having this money
invested as depositsinbankaccounts to holding e-kronas.*® The banks then need to transfer
money to the Riksbank, which we hereassumethey do via theiraccountsin RIX, which
reduces their balances at the Riksbank by SEK 10 billion.

To highlightthe consequences for the balance sheet, we will use a stylised balance sheet
as a starting-pointintwo differentcases. In case 1, the banking system’s structural liquidity
position in relation to the Riksbankis zero, i.e. the banks have no deposits at the Riksbank.
Here, again forsimplicity’s sake, we assumethatthe Riksbank's balance sheet total is zero as
this istheeasiest way forus to show howthe balancesheetchanges. In case 2, the banks
havea depositatthe Riksbank andthe banking system'’s structural liquidity position in
relation to the Riksbank is therefore positive. The Riksbank has used the banks’ deposits to
fund purchases of government securities and hasin this case a positive balance sheet total.

40 The general public might also wish to convert cash or transaction account balances at payment institutions and institutions for
electronic money to e-kronas. The general public's liquid convertible assets primarily exist as bank deposits, however, and it is these
accounts that are normally used for payments today. It is therefore reasonable to believe that the most of the conversionto and from e-
kronas will take place via bank accounts.
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4.1.1 Case 1 — The banking system has a zero position in relation to the Riksbank

In the event of the banks initially having no deposits at the Riksbank, they need to borrow
money fromthe Riksbank to beableto pay for the e-kronas. This means thatthe banks now
havea debtof SEK 10 billionatthe Riksbank, which is recorded as a claimon theasset side of
the Riksbank’s balance sheet. On theliability side of the balance sheet, thereis a
correspondingitem of SEK 10 billion, which is the claimthe e-kronas representon the
Riksbank.

When the banks need to fund purchases of e-kronas using loans at the Riksbank, the
Riksbank’s balance sheet then grows by thesameamountas thegeneral public’s demand for
the e-kronas. Thesameappliesifthe banks initially have a negative positionin relation to the
Riksbank, i.e.the banking system’s liability and the Riksbank’s balance sheet grow by the
demanded amount. Normally, the banks’ liquidity deficit will be regulated by the Riksbank
offering a weekly repurchase agreement on SEK 10 billion to the banks andthe Riksbank
acquiresan assetintheform of loans to thebanks.

4.1.2 Case 2 — The banking system has a positive position in relation to the Riksbank
Let's nowassumethatthe banking systeminitiallyhas a positive balanceinrelationthe
Riksbank of, for instance, SEK 100 billion andthatthe Riksbank has invested the banks’
deposits in governmentbonds.

The banks now transfer SEK 10 billion on behalf of their customers and the Riksbank
creates e-kronas for the sameamount. This means that the SEK 10 billion have been
converted froma depositliability to the banking systeminto an equallylarge liability to e-
krona holders.

The size of the Riksbank’s balance sheet does not therefore change when the banks
continueto havea positive position even after the purchase of e-kronas. The balance sheet’s
liability side does change, however, as a result of some of theliability to the banks having
been converted into a liability in e-kronas to the general public, in this case SEK 10 billion.

4.1.3 The banking system’s structural position

The structural surplus, i.e. the banking system’s net claim on the Riksbank, is currently about
SEK 400 billion, which meansthatthesameamount of e-kronas can beissued before the
banks need to borrow money atthe Riksbank. This applies undertheassumptionthatthe
Riksbank continues to retainits large portfolio of Swedish governmentbondsin the future.
The extent to which the Riksbank’s balance sheetis affected is not limited, however, by the
size of the banks’ liquidity surplusin relation to the Riksbank. Forexample, the Swedish
general public’s depositsinaccountsin Swedish monetary financial institutions currently
amountto aboutSEK 3,200 billion. Hypothetically speaking, the Riksbank’s balance sheet
couldincreasethatmuchiftherewas abank run because the general publicchooses to hold
e-kronas instead of having their money in bankaccounts. In normal times, however, itis
reasonableto assumethatthe banks’ will useinterest on their depositaccounts to retain the
deposits and hence subdue the demand for e-kronas.

4.2 Consequences for monetary policy

The effects on the balance sheet mean thattheintroduction of an e-krona could have
differenttypes of consequences for monetary policy. The e-krona could affect both the
implementationof monetary policy as well as the transmission mechanismandpolicy
framework. How large these consequences might be depends on how the e-krona systemis
designed.

4.2.1 Implementation of monetary policy

A concreteconsequence for monetarypolicyis thatthe Riksbank would need to forecasthow
much e-krona is expected the following week in order to beableto plan its market
operations. If the banks haveinvested all the structural surplus in Riksbankcertificates and
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the demand for e-krona suddenly increases, the banking system will “tip over” to a deficit
with the Riksbank. The banks would then beforced to borrow overnightin the Riksbank’s
fine-tuning, or sell back some of their certificates to cover their liquidity deficit. Inorder to
stabilisethe overnightratecloseto thereporate, the Riksbank needs to be ableto copewith
changes in factors thatare beyond its own control, such as the general public’'s demand for
banknotes and coins as well as for e-krona.

Itis possiblethatit might be moredifficultto forecasttheamount of e-kronasthanthe
amountof cash, as digital e-kronas can be expected to be morevolatile because of its real-
time properties. Thisisa question thatthe Riksbank willlook atin more detail.

4.2.2 The transmission mechanism and the monetary policy framework*!

How the pricing of an e-kronais calibrated and how access to the e-krona is controlled, will
be the decisivefactorasregards demand for e-kronas. If the e-krona isdesigned asan
interest-free means of paymentlike banknotes and coins that the Riksbank provides to the
extent demanded by the general public, the e-krona willbe another factor outside the
monetary policy implementation framework, a so-called “autonomous factor”, which the
Riksbank cannot control but nevertheless needs to consider when implementing monetary
policy (seeFigure5 below). If, on the other hand, the e-krona accruesinterest, itwillbean
instrumentthatneeds to beincorporated into the monetary policy implementation
framework. Moreover, if the general publichas access to e-kronas by having accounts directly
atthe Riksbank, current monetary policy counterparties (the banking system) will no longer
be the only agents thatthe Riksbank needs to consider.

Figure 5. E-kronas constitute another autonomous factor in the implementation of monetary policy
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A central bank's task is to have a well-balanced framework for theimplementation of
monetary policy and adjustments to internationalchanges are made when necessary. The
Riksbank shouldregularly analyse and forecast the amount of e-kronasincirculation. One
question thatis usuallyraised in connection with digital currencies is concern over a bank run,
whereby the general publicwould move money fromtheir bank accounts to the central bank
accounts and thedifficulty in forecasting the banks’ liquidity positions in relation to the
central bank. Forinstance, ifthere wereto be a severebank run, the Riksbank's current terms
and conditions regarding collateral would limit how much lending the Riksbank could offer to
the banks, asthesums would easily exceed the collateral the participants have available.
These questions need to beinvestigated further, butan initial assessmentis thatthey are not
serious obstacles to an e-krona. The Riksbank currentlyissues banknotes and coinsin the
volume demanded by the general public and thesame should apply to an e-krona.

41 A conceptual model for how monetary policy affects the real economy and inflation is that the shortest market rate, the overnight
rate, is controlled via the corridorand fine tunings so thatit is very close tothe repo rate. Longer market rates are in turn affected by
expected future repo rates (in accordance with the expectation hypothesis) and risk premiums.
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Another importantissue for monetary policy which will becomerelevantifan e-krona is
introduced is where the lower bound for the Riksbank’s policy rate will be, i.e. at what level
do cuts to the policyratestop havingan effecton realinterestrates. If banks offer loansand
investments at negativerates, the borrower, who has borrowed money ata negativerate,
can makea profitby withdrawing the money in cash astheyieldon interest-free cashis zero
percent.

In practice, therearea number of costs associated with managing cash, which effectively
means thattheyield fromcashin notzero butactually negative. Theinterestratelevel at
which the general publicbecomes indifferent towards having moneyinanaccountata
negativerateand holding cash will be under zero percentand therefore the lower bound for
the policyratewill notbe exactly zero, but slightly below. In this situation, it may be worth
consideringhow an e-krona mightaffect thelower bound. If an e-krona does notaccrueany
interest, itmay be more difficult to determine where the lower bound for the policy rateruns
as managementcostsfor an e-kronacanbeassumed to belower than for cash. An e-krona
thatdoes notaccrueinterestcouldin other words mean thatthelower bound isadjusted
upwards, closerto zero, while an e-krona with a negativeinterest rate would retainthe
possibility of a negative policy rate.

4.3 Consequences for the payment market and financial stability

In Section 4.1, we saw thatthe banks would primarily satisfy their customers’ demand fore-
kronas by using theirreserves atthe Riksbank. The banking sector’s balance sheet would then
decreaseontheassetside, offset by a reduced liability in the form of deposits from the
general public. Thebanks’ balance sheets would then decrease in this case by thesamevalue
as thevalueof e-kronas demanded.

If, however, demand were to exceed the banks’ reserves atthe Riksbank, currently
standingatabout SEK 400 billion, the banks’ could meetthe demand by borrowing fromthe
Riksbank againstapproved collateral. The size of the banking sectoris not affected in this
case, butpartofthebanks’ securities holdings willbe pledged to the Riksbank and on the
liabilities side, loans from the Riksbank will replace the loss of deposits from the general
public.

4.3.1 Potential effect of the e-krona on banks’ liquidity and funding

The changes in the banks’ balance sheets thatan e-krona could cause would lead to a slight
deteriorationin theirliquidity and funding situation. The declineinthe banks’ reserves atthe
Riksbank would reduce their total liquidity reserve and a reductionin deposits would cause
them to losesome of their stable funding. However, the size of the effect an e-krona would
have on the banks depends both on how large customer demand willbe for e-kronas and
what measures the banks take to stop the outflow of deposits.

4.3.2 The banks balance the demand for e-kronas in normal times

In a normal situation, bank deposits and e-kronas will be close substitutes for the general
publicasboth havelowcreditrisk and are directly accessible (highliquidity). In such a
situation, demand for e-kronas will be determined by the relative difference between any
interestthe e-krona mightgiveand the banks’ depositrate. If the e-krona does notgiveany
interest, the banks can offer a depositrate slightly above zero to continueto retain their
deposits, whichmeans that the negative effects on bank profits and financial stability will be
relativelyminor(see Table 2).
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Table 2. Demand for e-kronas and the effect on bank profits

Situation with a positive
repo rate

Situation with a negative
repo rate

Situation of financial
unease/crisis and low
confidence in the banking
sector

E-krona offers nointerest

Holding e-kronas is
relatively unattractive.
The banks offera deposit
rate slightlyabove zeroto
retain their deposits. The
negative effects on bank
profits and financial
stability are negligible.

Holding e-kronas is
attractive; the banks
need to offer a deposit
rate slightlyabove zeroto
retain their deposits. The
negative effects on
financial stabilityare
negligble, but the effect
on the banks’ profits is
greater thanwitha
positive reporate.

The searchfor safe assets
means thatitwill be
more attractive to hold e-
kronas; assets thatare
not covered bythe
Deposit Guarantee will
probably be exchanged
for e-kronas, especially if
the reporateincrisis
times s close to zero or
negative. The implications
for financial stability are
unclearas the access to
secure payments via the
e-krona systemiis positive
for the economy atthe
same time as the banks’
fundingand liquidity
situation deteriorates.

The e-krona offers an
interest rate thatis tied
to the repo rate (e.g.the
repo rate - x points)

Holding e-kronas is
attractive. Banks are
forcedto offera deposit
rate that is close to the
repo rate to retain their
deposits. Banks’ profit
growth is limited in times
of increasing interest
rates.

Holding e-kronas is not
attractive. The banks
need to offer a deposit
rate slightlyabove zeroto
retain their deposits, or
just above the repo rate
in a cashless society. The
effects on financial
stability are negligible,
and the effectonthe
banks’ profits is lower
than with a positive repo
rate.

The searchfor safe assets
means thatitwillbe
more attractive to hold e-
kronas; assets thatare
not covered bythe
Deposit Guarantee will
probablybe exchanged
for e-kronas, evenin
times of high interest rate
levels. The implications
for financial stability are
unclearas the access to
secure payments via the
e-krona systemiis positive
for the economy atthe
same time as the banks’
fundingand liquidity
situation deteriorates.

Onthe other hand, ifthe e-krona gives an interestratethatis, let's say, tied to therepo rate,
the banks will probably adjust their deposit rates to prevent households and companies from
exchanging depositsinto e-kronato a greater extent. This scenario could primarily be realised
inasituationwherethereporateis positiveasitisatsuchapointtheinterestrateone-
kronas could be greater than the banks’ depositrates.

Fromthe banks’ point of view, their customers’ deposits constitute a long-term source of
funding. The banks” maximum willingness to pay for their customers’ deposits, i.e. the highest
interestratelevel thatbanks are prepared to pay for bank deposits, is equal to the cost of
alternative funding via the market.*? In a positive interest rate situation, banks’ deposit rates
have historically been lower than therepo rate*3, whilethe cost of comparablelong-term
wholesalefunding has been significantly higherthan therepo rate (see Chart4). Thefactthat
bank deposits have been cheaper than equivalent sources of funding indicates thatthe banks
would bewillingtoraisetheirdepositrates if it proved necessary in order to stop anoutflow

42 |n the current situation, all the major Swedish banks already utilise wholesale funding, which means that it would not be a p roblem for
them to replace bank deposits with wholesale funding on the bond market.

43 This in turn suggests that bank deposits are probably not very sensitive to interest rate changes, which indicates that the e-krona must
offer a significantly higher interest rate in order to attractbank deposits.
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of bank deposits.** The demand for e-kronas cantherefore be assumed to belowin a
situationwherethe e-krona gives interest. On the other hand, the profitgrowth traditionally
experienced by the banks, by notincreasing depositratesinstep with therepo rate, would
be restricted in this scenario.

Chart4. Cost of alternative wholesale funding, deposits and the reporate
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4.3.3 Demand for e-kronas can increase rapidly in times of financial unease

In times of financial unease, the demand for e-kronas couldincreaserapidly if confidencein
the banking sector wereto decline. In such a situation, privateindividuals and companies
would probably elect to move their bank deposits, and in particular those deposits not
protected by the Deposit Guarantee®®, into safer assets. The banks’ capacity to retain
deposits with higher depositrates will in this case be weaker, as itis theabsence of creditand
liquidity risks ine-krona that willdrive demand. The e-krona would be positive for economic
agents in times of financial unease asitcouldoffer continued access to a safe payment
system. As far as the banks are concerned, large movements from bank deposits to e-krona
would create additionalstress andthey would probably be forced to borrow fromthe
Riksbank.The banks’ borrowing atthe Riksbank could be managed via normal monetary
policy operations.

Onefundamental function of a central bankistheroleas lender of lastresort. If the
Riksbank’s assessmentisthatfinancial stability is threatened, the Riksbank has the possibility
to contribute liquidity to Swedishbanks and other financial companies by grantingwhatis
known as emergency liquidity assistance, ELA, on special terms. In thesameway, we always
ensurethatcashisavailablefor those who wish to haveit. Wesetno limits on the supply of
cash.Thegeneral public knows thatcashisalwaysissued by the Riksbank when thereis a
demand for it. Setting limits for the supply of e-kronas would implicitly mean thatthe central
bankwas limiting the general public’s access to central bank money, butitwould nothave

44 Fintech and the development of different deposit options may provide greater competition for bank deposits, which means that the
banks’ margins may decrease in future irrespective of whether an e-krona is introduced or not.
45 An estimated SEK 500-700 billion.
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the samerestriction forthe banking sector. Limits for the supply of e-kronas would also entail
anundesirablesecondarymarket for themin a situation where demand exceeded supply.

The effects of an e-krona on the banking system will be analysed further withinthe
project. The currentliquidity requirements couldbe adapted to a world of morevolatile
deposits into the banking system as a result of exchanging to and froman e-krona. This could
entail a banking sectorthatis better equipped to managetheeffects of an e-krona. Which
potential measures mightberelevantandhowthey could bedesigned isa matter for further
investigationwithin the project.

4 .4 Effects on payment market participants

Chapters 1 and 2 highlighted the difficulty in identifying a single property that would make
using e-kronasobeneficial thatitcould outcompete other alternatives. Itis therefore likely
thata demand for e-krona will be determined by a combination of properties. What
competition will looklike on a future marketis difficult to predictand the Riksbank’s analysis
is based on theassumption thata future market will be very similarto today’s market but
with a greater element of payments in real timeand payments thatare made automatically
when purchases are carried out. We havein our analysis assumed thatthe e-krona will bear
its own costs and thattheregulatory framework and so onis designed so thatthee-krona is
notunduly favoured in the competition with private payment services.

The absence of clear competitive advantages means that thereis no particular reason to
believethattherewould beany greatrush to startusingan e-krona. On the contrary, thereis
plenty to suggestthatitwould bea gradual and slow establishment process. For example, it
has taken Swish four years to cometo the fore. Ittook atleastten years beforethe use of
cards really caughton; they were introduced on a broadscalein theearly 1990s butitwas
notuntil 2005thatthevalue of card payments at points of sale purchase exceeded thevalue
of cash withdrawals from ATMs.

How affected paymentservice providers will be by the e-krona systemand how involved
banks willbeinitpartlydepends on how operative the Riksbank chooses to beand to what
extent itchooses to have direct contact with the general public. Payment service providers
canusethee-krona toavarying degreein theirranges of services and intheir business
models. Dueto the factthatitwill probably take time before an e-krona becomes
established, the direct effects on the business models of already established agents should be
relativelyminor, both initially andin thelonger term, so there will be time to adapt. An e-
krona can, however, help to reduce the entry barriers on the paymentmarketand stimulate
innovation, whichinturn may lead to greater competitionand lower profits.

4.5 Conclusions —the consequences need to be investigated
further

As the e-krona’s properties and designarecrucial to how it might affect the framework for
and implementation of monetary policy, itis difficult to draw any conclusions at this stage.
The aim of this chapter is more to identify and highlight theissues that need to be
investigated withinthe framework of the project.

If we look atthe consequences forthe payment marketand financial stability, itis the
project’s current assessmentthatthereare no significant obstacles to theintroduction ofan
e-krona. Even here, the properties and design of the e-krona may well affectits effect on the
area, which meansthata deeper analysisis required to try to gain a better understanding of
the consequences. The e-krona shall be supplied inthe same way as banknotes andcoins,
thatis, without quantitative limits. The Riksbank's position, inprinciple, is that the e-krona
shallbear itsown costsandnot be unduly favoured by the Riksbank. Principles for pricing the
e-krona will need to be investigated further.
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The demand for e-krona will probably be limited, partlybecause the banks willraise the
interestrateon their depositaccounts, and partly because the e-krona will be most suited to
small payments. This means that the effects on the Riksbank’s balance sheet, monetary policy
and financial stability are assumed to be only minor. Even theimpacton the business models
currently used by present-day paymentservice providersis expected to be small.
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5. Legal questions

The questions we raise are so large and soimportant that we assess that they
require thorough deliberations by the legislator. The Riksbank's taskis
determined by the Riksdag via the Sveriges Riksbank Act. The current Sveriges
Riksbank Actis old in that it does not mention digital payments. However, the
legislation is neverthelessinterpreted to allow the Riksbank to issue e-krona
under certain circumstances. Before a concrete proposal for an e-krona can be
produced, a complete legal analysis needs to be made and this section should
therefore be regarded as a preliminary attemptto respond in a general way to
questions related to the introduction of an e-krona. In addition, consideration
must be given to EU legislation.

5.1 The Riksbank’s mandate

Pursuantto Chapter 1, Article 1 of the Sveriges RiksbankAct, the Riksbank may only conduct,
or participatein, such activities forwhich it has been authorised by Swedish law. The Sveriges
Riksbank Actstates thatitis the purpose of a particular measure that defines the Riksbank's
mandatein severalimportantaspects. If anactivity or measure contributes to one of the
Riksbank's fundamental tasks then the activityshould be considered permitted.

The purposeofissuingthe e-krona is thus relevant to the question of whether the
Riksbank has the mandatetoissuean e-krona. Similarly theissuing of an e-kronamustbe
formulated so thatitis notin conflict with, or counter-productive to any of the Riksbank's
statutory objectives, tasks and assignments.

Inalegal sense, theRiksbankcanbesaid to have three main tasks, to conduct monetary
policy and foreign exchange policy and to promote a safe and efficient payment system.*®
Thesetasks and assignments complementand to some extentoverlap oneanother.

Accordingto theTreaty on the Functioning of the European Union, Sweden is obliged to
adaptits legislation to the EU treaties andthe Statute of the ESCB and the ECB (legislative
convergence).*’ The possibleintroduction of an e-kronais assessed to be compatible with
Sweden's obligationsin this respect. However, it may be mentioned in this context thatin the
unlikely eventthattheintroduction of an e-krona wereto be considered a different task than
thatstated in the Statute of the ESCB, the ECB Governing Council could with a majority two-
thirds vote preventsuch anintroduction, if they considerthatthetaskisin contravention of
the ECB's objectives and functions.

5.2 The monetary policy assignment

Pursuantto both the Instrument of Governmentand the Sveriges RiksbankAct, the Riksbank
has responsibility for monetary policy and its objective is to maintain price stability.*® This
objectivetakes precedence over all other tasks and assignments andthese shall therefore be
formulated in away that does not disregard this objective.*® Apotential issuing of e-krona
mustthus beformulatedina way thatdoes not counteract the objective of maintaining price

46 From an economic perspective, one usually talks of two main tasks —to maintain price stability (monetary policy) and to promote a
safe and efficient payment system.

47 Art. 131 Treaty on the Functioning of the European Union. Art. 14.4 Statute of the ESCB and the ECB.

48 This also follows on from article 105 of the Treaty of Lisbon and article 2 of the Statute of the ESCB.

4% Government Bill 1997/98:40 page 53 onwards and page 89.
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stability, regardless of whether the primary purpose of issuing the e-krona concerns
monetary policy or something el se.

The Sveriges Riksbank Act contains an exhaustive list of the monetary policy instruments
atthe Riksbank's disposal. These areto grantcreditagainstadequate collateral and receive
deposits, to carry out transactions in securities and foreign currency, to issue instruments of
debt and to impose minimum reserve requirements on financial institutions.>® These
instrumentsareattheRiksbank’s disposal if the measureinquestionhasa monetarypolicy
purpose, thatis, to maintain price stability.

Depending on how the e-krona systemis designed, it may mean thatthe Riksbank
supplieslending or receives deposits from the general public. Given the preliminary works to
the Sveriges Riksbank Act>?, itis unlikely thatitwould beregarded as permitted to make such
transactions with the general public. Ifthe Riksbank were to supplye-kronaaccounts,
especiallyifthese could accrueinterest, itwould beregardas deposits.

5.3 The foreign exchange policy assignment

The listof foreign exchange policy instruments>2 must alsoberegarded as exhaustive. The
foreign exchange policy assignment aims to defend the external value of the Swedish
currency andtheforeign exchange policy instruments all concerntransactionsin foreign
currencies. Itis thus difficult to seethata system with a Swedish e-krona could have a foreign
exchangepolicy purpose.

5.4 The assignment of promoting a safe and efficient payment
system

The Riksbank shall promote a secure and efficient payment system. This entailsin practice
several sub-tasks thatare more or less explicitly regulated inthe law. Astable financial
systemis also a prerequisite for the Riksbankbeing ableto conduct an effective monetary
policy, thatis ensuringthat banknotes and coins retain their value over time. Here there is a
link to therisks we see with regard to a future payment marketand a possible e-krona.

5.5 The assignment of supplying cash

The Riksbank alsohas the assignment of supplying Sweden with banknotes and coins. This
assignment means that the Riksbankshall continue to issue banknotes and coins even if the
Riksbank, asa complement, issues a digital means of payment.

5.6 The payment system and non-physical means of payment

The Riksbank may provide a system for the settlement of payments and may participatein
the settlement of payments in other ways.>3 The legislative textimplies that the Riksbank
should havethe possibility to supply several systems and thelaw does not regulate who
should be allowed to participatein the payment system.

Providing means of payment both in physical formandas holdingsin accountsin the
country's own currency is atask usually considered fundamental for a central bank. The
Riksbank already supplies holdings inaccounts through its deposits from and lending to the
commercial banks against collateral. Thereis no explicitbanon holdingsinaccountsandifan
e-krona contributes to a safer and/or more efficient payment system, it could be considered
to come within the framework of the mandate.

50 Chapter 6, Sections 5and 6 of the Sveriges Riksbank Act.

51 Government Bill 1997/98:40 page 53 onwards and page 89 and Government Bill 1986/87:143 page 44.
52 Chapter 7, Sections 3 and 4 of the Sveriges Riksbank Act.

53 Chapter 6, Section 7 of the Sveriges Riksbank Act.
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If a new paymentsystem covers deposits or loans, the provisions regarding deposits and
loansintheSveriges Riksbank Act mustalso beapplicable to the new activity. The permitted
areas are currently only deposits and lending for the purpose of monetary policy, foreign
exchangepolicy and as emergency liquidity assistance. At the sametime, the supplyingof a
paymentsystem usuallyentails some form of deposit. For instance, the RIX system entails
overnight deposits without their being any speciallegal basis forthe actual deposits. One
could therefore considerthatsome deposits fromthe general public should be acceptableon
the basis of the paymenttask, as deposits usually liein the nature of a paymentsystem. The
issue of a digital means of payment probably needs to be regulated.

5.7 The mandate should be investigated

The currentmandatein the Sveriges Riksbank Actis limited andthe question of electronic
money is not mentioned in the preliminary works to the Act. The Sveriges Riksbank Actis
beingreviewed at presentanditis ultimately thelegislator that mustdecide onany
amendments.

5.8 E-krona as legal tender

The Sveriges Riksbank Act states that banknotes and coinsissued by the Riksbank are legal
tender, which according to the preliminaryworks means that “everyoneis obliged to accept
banknotes and coins as payment”.>* In practice, however, there area number of exemptions
fromthis obligationand the exemptions thatcanbe madethrough contracts or agreements
havethe greatest practical significance. In Sweden, the conceptthus does nothavevery great
significance for payments in theretail tradeandnot for the banks either.>>

Ifthe Riksbankistoissuean e-krona, itshould be considered whether this should have
the status of legal tender in addition to cash, or whether this concept should beabandoned
or changed in some way. Awarding a means of payment the status of legal tender is common
when introducing a new means of payment, to ensurethatitgains acceptance and becomes
established on the market.>® Giving an e-krona the status of legal tender couldalso be
justified by wanting to give them a special positionin relation to commercial bank money.
Another way of establishinga means of paymentcanbeto ensurethatitcan beused for
payment of tax, somethingthatis notcurrently possible with physical cash.

The question of whether the e-krona should be legal tender is ultimately a decision that
mustbe madeby the legislator.

5.9 The Riksbank as issuer of an e-krona

If the Riksbankissues an e-krona to the general public, this could mean thatthe Riksbank is
exposed to the samelegislation as other market participants. In addition to anti-money
laundering regulations, such as the “know your customer” regulations and overseeing
transactions, this can involve data protection legislation, consumer protectionlegislationin
the paymentservicesfield, res ponsibility for unauthorised transactions, taxlegislation and so
on.The regulatory framework thatis relevant here will depend on whichsolution we choose
and will therefore beinvestigated further.

In general, however, itcan be noted thathaving private individuals as customers means
that more regulations will be applicable, and similarly the more services that are offered, the
more regulations will beapplicable. Payments of large amounts will alsoincrease the number
of applicable regulations.

54 Government Bill 1986/87:143, page 64.
55 See Segendorf and Wilbe (2014).
56 For instance, with the introduction of the euro.
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5.10 The Riksbank is required to follow the Anti-Money
Laundering Act

Formally, the Riksbank is not covered by the Anti-Money Laundering Act.>” On the other
hand, the EC Regulation on information on the payer accompanying transfers of funds®8, and
also FATF's®? listsand the EU’s decision on financial sanctions will apply to the Riksbank.

Although the Anti-Money Laundering Act does not formally apply to the Riksbank’s
activities, this does not mean that the Riksbank could notbe used for money
laundering/financing terrorism. If this were to occur, we would have difficulty indefending
ourselves with theargument that the Anti-Money Laundering Act does notapply to the
Riksbank. Moreover, the bank andits employees are covered by the Act on penalties for
money laundering offences (2014:307). According to this act, a person failing to exercise due
careand attention canbefound guilty of a money laundering offence. The assumptionis
therefore thatthe Riksbank should observe the anti-money laundering regulationsinfull.

The Riksbank may therefore need to adaptits routines andexamineits activities pursuant
to the Anti-Money Laundering Act. If the e-krona is account-based with direct contact with
customers, the Riksbank willneed to apply the “know your customer” regulations in the Anti -
Money Laundering Act before opening an account. With regard to relationships with financial
companies under supervision, the relationship normally entails a |ower risk. On the other
hand, if the Riksbankwere to offer a paymentsystemfor e-krona to privateindividuals and
companiesthatarenotunder supervision, itwould require more of the Riksbank, both with
regard to customer knowledge and follow-up. Several rel ations might moreover be assessed
as high risk, which requires morein-depth checks of the customers. If transactions are to be
madethrough accountsinthe Riksbank, the Riksbank will need to alsooversee the
transactions. Thelargerthetransactions thatcan be made with e-krona, the higher the
requirements made by the anti-money laundering regulations. If the e-krona is value-based
and canonlybeused for smaller payments, the requirements for customer knowledge will be
lower. However, even here there need to be checks in theform of oversight.

Itcan beobserved thatevenif somefunctions such as customer knowledge, money
laundering checks, authorisation of transactions and customer support were outsourced to
external contractors, the Riksbankwouldstill retain full responsibility. This means that the
Riksbank willneed detailed contracts with the suppliers anda skilled ordering organisationin
placetofollowup andensurethatthesuppliers carry out their servicesin the correct
manner.

5.11 Second payment services directive

The firstand second payment services directives 60 provide a regulatory framework for the
relationship between paymentservices providers and their customers. The paymentservices
inquiry’s report “Paymentservices, interchange fees and basic paymentaccounts”®! was
presented in August2016. Adraftgovernment billfor implementing the directive will
probably be presented in autumn 2018.

Accordingto thedirective, central banks havetherightto supply paymentservices as long
as they do notactin the capacity of monetaryauthorities or other publicauthorities. If the
Riksbank wereto decidetoissuean e-krona to the general public, theregulationsin the
directiveregardinginformationand therights and obligations when supplying and using
paymentservices would alsoapplyto the Riksbank. Theregulations concern, for instance,
accessto the paymentsystem, information requirements, authorisation, access to payment

57 The Act on Measures against Money Laundering and Terrorist Finanding (2009:62). It is proposed that this act be replaced by a new
one that enters into force on 1 August 2017 as a result of the fourth anti-money laundering regulatory framework.

58 Regulation (EC) No 1781/2006. Will be replaced by Regulation (EC) No 2015/847.

9 The Financial Action Task Force (FATF) is an intergovernmental body working to combat money laundering and the funding of
terrorism.

60 Directive 2007/64/EC on payment services in the internal market, which will be replaced on 13 January 2018 by Directive 2015/2366
on payment services in the internal market

61S0U 2016:53, Payment services, interchange fees and basic payment accounts.
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accounts, responsibility, implementation andvalue dating, risk management, security and
resolving disputes.

5.12 Finality and risks in the event of bankruptcy

Oneof the purposes of the Finality Directiveis to protect settlement systems against
retroactive effects of insolvency proceedings. Aregister-based e-krona where transfers can
be made between accounts will mean thatthe Riksbank supplies a payment system or
settlement system. Systems thatareregistered in accordance with the Finality Directive enjoy
a special protectioninthe eventthata part-owner of the system goes bankrupt. The directive
protects both transactions and netting in the system priorto a bankruptcy decisionbutalso
to some extent transactions and netting the same day as the bankruptcy decision. Such
transactions and netting shall belasting and not called into question by an official receiver.

If privateindividuals and non-financial companies are allowed to participatein the e-
krona system, thatis, haveaccounts in the system, it cannot beregistered as a notified
settlementsystem according to the Finality Directive (which in Sweden has largely been
implemented through the settlements act). Thisis because the directive regulates who may
participatein notified settlement systems and in principle only financial undertakings are
includedin theapproved participant circle. This means thatthe e-krona system will be
subjectto theregulations and risks applying according to the bankruptcylegislationifa
participantin the system wereto go bankrupt.

The Riksbank can be expected to havea mandateto issue the e-krona inaccordance with
the assignment the Riksbank has of providing Sweden with a means of paymentand through
its responsibility for the payment system. However, the currentlegislation does not mention
electronic means of payment. Itis ultimatel ythe legislatorthat shall made decisions on these
issues.

5.13 Conclusions —the Sveriges Riksbank Act needs to be
reviewed

The questionsweraiseareso largeand soimportantthatwe assess thatthey require
thorough deliberations by the legislator. Itis a ppropriate to review the Sveriges Riksbank Act
fromthe perspectivethatsociety is undergoing a process of digitalisation thatwas not
relevantwhen the currentlegislation was passed. The Riksbank's assignmentincludes
providing Sweden with banknotes and coins and safeguarding a safe and efficient payment
system. Itis ultimately the legislatorthat must determine whether a possible e-krona
requires supplementary legislation. If the trend in the payment market described in the
reportcontinues, we may find ourselves in a situation where the only legal tender according
to the legislation is no longer available. This also means thatthe conceptoflegal tender
needs to be reviewed.
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6. The project’s conclusions

We have described in earlier chapters why the Riksbank is investigating the e-
krona, how ane-krona could function as a complement on the payment market
to counteract the problemswe foresee there in the future, a possible model for
the e-krona, what consequences an e-krona could have for monetary policy and
financial stability, for example andthe technical and legal issues that need to be
investigated. This chapter presents the conclusions that can be drawn from the
Riksbank's inquiry at present.

The useof cashin Sweden is declining steadily and has been doing so for sometime. The two
main reasons are the technological devel opments that have contributed to changes in
consumption patterns and made electronic payments simpler and more accessibleand the
factthatthe marketno longer supplies cashin the same way as before. New methods and
technologies for payments are constantly being developed, atthe sametimeas thedemand
for rapidand simple electronic methods of payment can be expected to remain highgoing
forward. The use of cash will probably continue to decline. The payment marketendeavours
to attain economies of scale and synergies as well as network effects, andthisis driving the
markettowards a high degree of concentration. Within the nottoo distant future, Sweden
canthus becomean economy wherecashis notgenerally accepted, and where the payment
marketis concentrated to a few private participants and paymentservices. This
concentration could createrisks and moreover hamper competition.

The Riksbank has the statutory tasks of promoting a safe and efficient payment system
and of providing Sweden with banknotes and coins. One conclusionin thereportisthatthe
possibility to complete these tasks may deteriorateif devel opments on the payment market
continue.

The introductionof a new electronic means of paymentissued by the Riksbank, ane-
krona, would counteract the problems that mightarise. If the e-krona offers an alternative
platform or infrastructure thatcan function independently of the commercial, bank-owned
infrastructure, itcan contribute to the paymentsystems being better able to withstand
technological disruptions and situations of financial unease. It canalso contribute to
increased efficiency by making it easier for new participants to become established and by
offering them the possibility to create payment services based on thee-krona. Thisisinline
with the Riksbank's mandate to promote a safe paymentsystem.

The Riksbank'sroleis to havea holistic approachto the functioning of the payment
marketthatindividual market participants can be expected to lack, for naturalreasons. The
purpose of a possible e-krona would be to manage potential problems on a future payment
marketand to ensurethatthegeneral publichasaccessto central bank money. The Riksbank
assesses thatitwill take timeto establish and make an e-krona generally marketable. The
investmentthatthe Riksbank mightthen makeinan e-kronamustthereforebebasedona
long-termand strategicgoal, nota short-term cost-benefit analysis.

In conclusion, the project presents a proposal fora possible design of the e-krona:

e An e-krona would primarily beintended for smaller payments between consumers,
companies and authorities. [t would notbe intended for large and time-critical payments
between financialinstitutions, norto function as a monetarypolicy instrument.

e Ane-kronaisa directclaimontheRiksbank,isspecified in Swedish kronor and can be
held by financial institutions, companies and members of the general public. Itis
electronically accessible 24 hours a day, seven days a week, 365 days a yearin real time.

e Aregister-based and account-based e-kronais supplemented with a value-based solution
that makes offline payments of small amounts possible and increases their availability for
thosewho do notwantto or cannothave e-kronaaccounts.
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e The e-krona does notgiveanyinterest, butshould have a built-in function to makeit
possibletoaccrueinterestata later point. Thisisin line with the current Sveriges
Riksbank Act, whichdoes notallow for deposits from the general public. Ifan interestrate
is to beintroduced, then the Sveriges Riksbank Act needs to be amended.

e The supply of e-kronas shall be determined by demand for them. The general public and
the participantsin the payment market currently determinethe Riksbank's supply of
banknotes and coins. Thesupply of e-krona should be determined in a similarmanner. As
the e-kronais in a systemthatdoes notcome under thefinality directive, itis bestsuited
for small payments. Large payments willcontinue to be made through the RIX system.

e The Riksbank supplies the central infrastructure for the e-krona, buttheinteraction with
users of thee-krona will be entirely or partly through private or publicsector agents with
authorisationto mediate payments. Thus, an interfaceis needed to which these payment
mediators can connect. The Riksbank willberesponsible atthe very leastfor theissue,
redemption and settlement of the e-krona. Itis an open question whether the Riksbank
should supply a very simpleandfundamental payment service thatallows users to access
their e-kronas without going through a payment services provider.

e |tshouldbepossibleto buy e-kronasthrougha transfer in RIX, butthereshouldbe
alternatives for the paymentservices providers andusers who are not participantsinRIX.

e The e-krona can havea function that under certain circumstances, in accordance with the
anti-money laundering regulations, allows partly anonymous payments. Aregister-based
e-krona would mean that payments of small amounts couldbe made anonymously for
the recipientup to a certainlevel, and a payment with a value-based e-krona, for
instance, an e-krona card couldbeanonymous up to a certainamount.

The conclusion drawn by the projectfrom the contents on thisreportisthatthe Riksbank will
need to continuetoinvestigate questions related to the e-krona. Much remains to bestudied
and decided on. TheRiksbank wishes to discuss theideas concerning the development of the
payment market presented in the report with the parties concerned both regularlyandin
special dialogue meetings in the near future. This development comprises large, complex
questionsthat affect society as awholeandthe Riksbank therefore wishes to havea broad
dialogue.
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