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Executive summary

This paper — drawing on interviews with twenty-two senior payments professionals —
documents the business processes employed in the execution of international payments and
discusses how international payments might be improved through the adoption of central bank
digital currencies (CBDC). This was a substantial exercise resulting in a lengthy research
paper. This executive summary presents the key insights.

The motivation for this research is the focus of the industry on reducing costs, increasing
speed, widening access and improving transparency of cross-border payments. An April 2020
report of the Financial Stability Board for the G20 (FSB, 2020) identifies some of the issues
that needto be addressed: “fragmented datastandards or lack of interoperability; complexities
in meeting compliance requirements, including for anti-money laundering and countering the
financing of terrorism (AML/CFT), and data protection purposes; different operating hours
across different time zones; and outdated legacy technology platforms”.

To many observers technology has developed to the point where an international payment, to
any destination, can and should be as straightforward as sending an email. This perception is
reinforced by the observation that instant global payments can be made already using
cryptocurrencies such as Bitcoin. So, it should be easy to do the same using CBDC, the fiat
equivalent of cryptocurrencies.

A July 2021 report by the BIS, the World Bank and the IMF to the G20 (BIS et al., 2021)
discusses the technical aspects of this. They consider arrangements for direct exchange of
CBDC:s of different fiat currencies, referring to these multiple CBDC exchanges as mCBDC.
They consider several possible forms and applications of mCBDC in international payments.

Our focus on business processes highlights a different question, not addressed by (BIS et al.,
2021). What is the nature of the CBDC opportunity in international payments? Is it:

a) Enhancement: One of several current incremental technology developments,
supporting gradual improvement in arrangements for making international payments,
without fundamentally changing underlying business processes

OR

b) Transformation: An opportunity for fundamental redesign of the architecture of
international payments, radically simplifying business processes so that international
payments can be made as directly and efficiently as domestic payments?

It seems that many discussing the problems of international payments are unaware of the
complexities of the supporting business processes. In consequence, this central question has
been largely overlooked. Yes, sending an international payment could become as easy as
sending an email, but this would require substantial change in the way international payments
are conducted, simplifying the underlying complexities of business processes.



What are these complexities? From the customer’s perspective, an international payment is
straightforward. It is the debiting of the sender’s account followed by the crediting of the
recipient’s account in a different currency and different country. Underlying this though are
many operations, as transactions move through accounts on intermediary balance sheets.

As an example, consider adomestic bank processing an international payment on behalf of a
customer (see Figure 2 of the paper). This domestic bank accesses an international bank that
in turn holds a foreign currency account with a correspondent bank in the destination country.
Money is not itself transferred internationally. Instead, the payment is executed utilising a
credit balance on an account held by international bank with its correspondent. Exchange of
money from one currency to the other only takes place later and to the extent needed; for
example, whenever the international bank uses foreigh exchange transactions to restore its
credit balance with the correspondent

There are several supporting settlement transactions: (i) first, at the time of the payment, two
independently conducted single currency domestic settlements, for debiting the sender's
account and for crediting money to the recipient’s account; (ii) then later, if required, further
settlement of the foreign exchange transactions used to restore credit balances with the
correspondent.

The interviews reported here provided insight into other payment scenarios and their
supporting business processes. International bank payments, of the kind described in the
previous paragraphs, are mostly used by smaller companies and for person-to-person money
transfers. Payments by larger companies can be much simpler, as they often already hold
accounts in both jurisdictions. This eliminates the need to use an international bank and
correspondent bank as middlemen for international payments. They still require an
international bank, but only for multiple currency cash management, helping them with foreign
exchange transfers to correct cash imbalances between currencies and jurisdictions.

Separate arrangements, operating in parallel to international bank payments, address other
specific needs. Specialised non-bank financial institutions provide migrant remittances, often
beginning with a deposit of physical cash and ending with a physical cash withdrawal. Most
international retail payments, by tourists and travellers or for international online purchases,
take place under the further arrangements of international card schemes, such as Visa and
Mastercard, with payment passing through the balance sheets of their own chains of
participating bank and non-bank intermediaries.

Technology is addressing the inefficiency of international payments, albeit slowly. The speed
and transparency of international bank payments has been substantially improved by SWIFT
gpi. Non-bank alternative foreign exchange providers are capturing an increasing share of
international payments. While substantially improving services, these use similar business
processes as the incumbents they challenge, with payments passing through severa
intermediary balance sheets. Their competitive advantage comes from better interfaces, low
operating costs from employing specialised technology unencumbered by legacy, and
operational integration with domestic faster payment schemes to support rapid co mpletion of
payment instructions.



Turning to the role of CBDC in improving international payments, the research adopts a broad
definition. CBDC is taken to be any widely held electronically recorded central bank liability
available for transfer, whether recorded on a distributed ledger or a more conventional
database. This could be a ‘retail CBDC’ held by citizens, residents and domestic companies
and potentially also by others. Or it could be a ‘wholesale CBDC’, used in larger value
transactions and held by non-bank financial institutions, banks and possibly also large non-
financial corporations.

We obtain the following findings:

e The most direct way of using CBDC to improve international payments is allowing
wholesale CBDC to be accessed and used for settlement by awide range of internationa
intermediaries, e.g. non-bank payment service providers and foreign banks. This will avoid
the need for a correspondent bank in payment transmission, in turn removing substantia
barriers to entry in international payments, without any transformative change in
international payments processes. The resulting increase in competition can then reduce
the cost and opacity of international payments across all international payment scenarios.

This must though overcome two barriers. Central banks worldwide will be cautious about
allowing foreign intermediaries access to their balance sheet. Also, wholesale CBDC
accessed by foreign intermediaries must support the routing payments through the domestic
payment scheme of the recipient, ideally on an immediate 24/7 basis. i.e. interoperability with
domestic payment schemes, especially domestic faster payment schemes.

o Without a transformative redesign of international payments processes, the
introduction of retail CBDC can only have only a limited impact on international
payments, supporting improvements in some specific payment scenarios. It could be
used by tourists or travellers as a cheaper and more convenient alternative to
acquiring and holding physical currency. Retail CBDC, if it promotes financial inclusion,
reduces costs of remittances by removing the reliance on local agents for making
payments of physical currency to the recipient. Retail CBDC, if accompanied by the
development of comprehensive domestic identity solutions, can also reduce the
burden of KYC and AML monitoring in international payments.

The reason for this limited impact is that, without a transformative change in international
payment processes, direct use of retail CBDC to execute an international payment will not
be possible. Under current business processes, international payments (exceptions are
those made using cryptocurrencies and physical cash e.g. US dollar bills) take place on the
balance sheet of financial intermediaries. Holding retail CBDC and using it to make an
international payment is no different than holding and using commercial bank money — it still
has to be exchanged and then transferred as claims on financial intermediaries.

o Itis possible that over a longer time horizon the emergence of retail CBDC could result
in a transformation of business processes for international payments. We discuss one
possible radical change of this kind. Suppose many households and corporates in both
sending and receiving countries hold CBDC. In this case a market could arise for direct
CBDC exchange without, unlike today, the payment having to pass through any
intermediary balance sheets. Intermediaries would still be used, but they would be
brokers, not dealers, helping customers find a counterparty with a ‘double co-incidence
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of wants’ in foreign exchange, wanting to acquire the customer’s CBDC in exchange
for their own. Just as with exchange of cryptocurrencies transfer of ownership would
then be immediate, with no subsequent settlement, and international payments would
indeed be as easy as sending an email.

o A market for such real time exchange of retail CBDC, if it ever develops, is some way
in the future. However, if the authorities wish to encourage a movement in this
direction, they could support the development of a spot market for real time exchange
of wholesale CBDC amongst large corporates and financial intermediaries. Our
interviews indicate that there could be demand for such exchange in the relative near -
term, allowing intermediaries and large corporates to manage their liquidity on aglobal
real-time 24-7 basis. The reduction in costs of liquidity provision could then in turn
support further efficiency gains across the full range of international payments
scenarios. The existing T+2 settled foreign exchange markets (really a short term-
forward market) could run alongside this true 24-7 spot market exchange, to support
leveraged position taking and foreign exchange risk management.

Our analysis has one further implication. Policy needsto clearly distinguish two different goals:
(i) near-term practical improvements in the cost and performance of existing international
payment services; (ii)) medium- and long-term reshaping of the architecture of international
payment services to provide new and improved services that cannot be supported by existing
arrangements. In terms of policy goal (i), the most obvious and immediate ways in which
CBDC can be helpfulare, in our analysis: providing wider intermediary accessto central bank
money in the form of wholesale CBDC; and interoperability and compatibility of wholesale
CBDC with existing domestic payment systems; along with comprehensive globally accepted
identity solutions.

These relatively mundane nitty-gritty enhancements to existing arrangements matter more, for
near-term improvement to international payments, than the interoperability CBDCs being
explored through current experiments with mCBDC, interoperability that is only needed in the
context of longer termtransformative change, with the emergence of widespread retail holding
of CBDC and the opportunity this creates for redesign of the business processes of
international payments.



1 Introduction

Central banks worldwide are examining closely the new digital monetary technologies with
many of them considering launching their own central bank digital currencies (CBDC). Afew
have already implemented forms of CBDC (predominantly in the pilot stage) that can be
used as alternatives to central bank notes in daily payments, for example the e-CNY in
China). Many more — including the ECB, Bank of England, and the Federal Reserve — have
initiated projects assessing the feasibility of creating their own digital currency and are
publishing interim research and policy papers on what this would entail.

Our paper investigates the implications of the introduction of CBDC for international
payments, with a focus on the impact on the low value payments made by small businesses,
on merchant expenditures by consumer and travellers and on person-to-person international
remittances. The investigation has been based on both desk research, with an extensive
review of the research and policy literature, and twenty interviews with twenty-two payments
professionals.

To conduct this investigation in a structured way, we had from the outset to deal with three
broad issues. First, what counts as a ‘central bank digital currency’. Here we have
consciously avoided the perspective of some technological purists: those who consider that
an electronic form of money only qualifies as a digital currency if it is held on a distributed
ledger i.e. multiple decentralised records of holdings reconciled through a ‘consensus
process’. This is the form of record keeping often referred to as a ‘blockchain’ or more
broadly a ‘distributed/shared ledger system’. We do not wish to limit the scope of our inquiry,
hence, for the purposes of ourinvestigation, CBDC is any widely held electronically recorded
central bank liability available for transfer, whether recorded on a distributed ledger or on a
more conventional database. This could be a ‘retail CBDC’ held by citizens and domestic
companies and potentially also by non-citizens and overseas companies. Or it could be a
‘wholesale CBDC’, used in larger value transactions and held by non-bank financial
institutions as well as banks and possibly also some large non-financial corporations.

Secondly —this is a principal contribution of our analysis compared to much other current
discussion on CBDC — we pay close attention to the often quite complex current
arrangements for the execution of both domestic and international payments, involving
several stages of processing and a number of different intermediaries. A consistenttheme of
both our desk review and interview findings is that a proper understanding of the impact of
CBDC on international payments must be based above all on understanding these
processes and in particular on the central role of settlement in central bank money in
payments processing.

This leads us to focus on the following issue: what is the nature of the CBDC opportunity in
international payments?

a) Is the creation of CBDC one of several current incremental technology
developments, supporting gradual improvement in arrangements for making
international payments? OR

b) Is the creation of CBDC an opportunity for fundamental and transformative
improvement in the way international payments are handled?

The answer obtained in this paper is (a); the creation of the CBDC is most obviously an
opportunity for incremental improvements for international payments, rather than a
fundamental transformation. The introduction of CBDC — along with other accompanying
technological innovations — can promote greater efficiency in the conduct of many aspects of
domestic and international payments without necessarily disrupting, but rather co-existing
with the extant payments architecture. This is especially through the access it provides to



settlement or directly held money, allowing the firms involved to address operational
inefficiencies and improve service quality. It can also reduce barriers to entry, promote
greater competition in the different component services underlying an international payment
and with appropriate supplementary measures on digital identity improve the transparency
and convenience of payment services.

It may also be (b); a transformative change in the existing architecture is also possible,
based on a widespread adoption of CBDC, but this requires substantial and costly changes
in order to support institutional arrangements along with new financial infrastructures for
direct exchange of CBDC. This could lead to financial intermediaries, non-financial
companies holding and exchanging different national currencies directly and immediately
with each other; and even support similar direct exchange amongst individuals (though from
our research we’ve identified that this is unlikely in the near future). The development of
such direct exchange could remove the need for many, though not all, of the supporting
services currently required in international payments and furtherimprove customer
outcomes.

At the same time (b) is far from being an automatic consequence of the creation of CBDC.
Existing arrangements work well enough in many situations. Where they do not, much can
be done using digital technologies to reduce costs and increase the speed, reliability and
transparency of both domestic and international payments without issue of CBDC. The
launch of a retail CBDC brings with it commercial risks, especially in advanced countries
where most domestic payment needs are already met. A retail CBDC may simply fail to
attract a sufficient critical mass of domestic users, especially when alternative, adequate
arrangements for executing domestic payments already exist.®

Thus, a future of radical change in international payments based on direct exchange of
CBDC is conceivable, but it appears from our research that this highly uncertain for two
reasons: first it requires world-wide adoption of domestic retail CBDC which may not be
easily achieved; second, even where retail CBDC is used on both sides of the payment
transaction, substantial policy intervention is needed to develop new arrangements for the
foreign exchange of retail CBDC, interventions with uncertain overall economic benefits. In
our assessment the most that can be done along these lines in the foreseeable future, is
supporting the direct real-time exchange of wholesale CBDC by financial intermediaries and
larger non-financial companies, in order to reduce entry barriers and promote competition in
both the foreign exchange and final settlement of international payments.

Further international finance aspects of CBDC lie outside the main scope of our research.
The introduction of CBDC could conceivably impact on dominance of the dollar as an
international reserve currency. From this perspective the push to develop CBDC can be
interpreted as geopolitical: driven by adesire to challenge and also defend the existing
global financial order. Widespread international holding of CBDC might also weaken
domestic monetary sovereignty, especially in smaller countries with weak economies and
financial systems.

Our analysis suggests some caution about any sweeping statements on the impact of CBDC
on international financial order. We find that the impact of CBDC on international payments
depends critically on detailed design choices. This is equally true with respect to the

5 The battle of analog video recording formats of the 1970s and 1980s provides some
parallel (https://en.wikipedia.org/wiki/Videotape format_war ). Betamax launched first and
offered some advantages in terms of asmaller cassette size with better picture and sound
quality. Ultimately though the competing VHS format triumphed. The greater length of
recordings together with lower cost of the recording machines led to VHS rather than
Betamax achieving critical mass of users and widespread adoption.
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potential further impacts of CBDC on international financial arrangements. For example, if
central banks choose to limit international access to retail CBDC the implications for
international financial arrangements will also be limited. On the other hand, it is possible that
the major countries seize an opportunity created by CBDC, using it to aggressively compete
for greater use of their fiat as an international store of value and medium of exchange. In this
scenario — which is far from certain and depends on international politics as much as
financial technology — then there can be major implications for the international financial
order. In short, there are alot of ‘ifs’ for such an impact to arise. Assuming that CBDC must
substantially alter international financial arrangements appears at best a rather crude and
superficial assessment.

The research methods used in this paper are desk research supplemented by hour long
interviews with payments professionals and well-informed commentators on digital payments
technologies. We conducted twenty interviews across six different categories of professional
backgrounds (all under ‘Chatham house rule’ i.e. an understanding that they were speaking
as individuals, not representing their organisations, and that we would not attribute views to
any individual or organisation). The interviews were all ‘one to one’, except forone interview
with a payment service provider where we interviewed three employees together. Table 1.
Provides a breakdown of the interviews according to the main professional experience of
those interviewed.

Table 1: Breakdown of Interviews

Category (by main professional experience) Number
(i) International banks 5
(ii) International card schemes 2
(i) Non-bank payment service providers 3
(iv) Regulators and infrastructure providers 7
(V) Payment technology consultants 3
Total 20

The three co-authors have acombined prior experience of more than 50 years of research
on payments and financial infrastructures. The analysis draws on this experience. As this
experience has taught us only too well, detail matters considerably in payment arrangements
and in most cases answers cannot be binary (yes/no) but most often “it depends”. Thus, we
have made free use of insights that emerged from the interviews throughout the drafting of
the document. The paper contains different sections on the challenges of international
payments and CBDC design choices, on the economics of payments innovation, on the
insights from our interviews on specific international payment scenarios and on potential
radical change. But the interviews have provided essential insights throughout the paper.

The paper is arranged as follows. Section 2 discusses the business and policy context,
summarising the processes involved in international payments and reviews concerns about
high costs and frictions. It also reviews the current interest in CBDC, distinguishing
wholesale from retail CBDC and providing some initial discussion of their implications for
international payments. Section 3 is a brief summary of the economics of competition and
innovation in payments, highlighting both the rapid rate of current technological change but
also the importance of network externalities in determining which innovations are actually
adopted in practice. Section 4 summarises the findings from our interviews, on the impact of
CBDC on four different international payment scenarios. Section 5 discusses the possibility
of radical change. Section 6 concludes. Appendix A provides detail on our research
methodology and provides the questions used in our interviews. Two further Appendices B
and C provide some background information on three leading CBDC initiatives.



2 International payments and CBDC design choices

Interest in financial technologies has exploded in recent years, driven by the emergence of
private digital currencies (cryptocurrencies and stablecoins) and perceived potential from
employing new technologies in payments. This section is preliminary ‘setting of the scene’,
before presenting our own research. It reviews: (i) the challenge of lowering costs and
increasing speed and transparency in international payments; and then (ii) the rapid increase
of interest in issue of central bank digital currencies (CBDC) and their potential use in
international transactions.

2.1 Frictions in international payments.

To understand the frictions in international payments it is necessary, first, to understand the
institutions involved and how they ‘settle’ payment transactions through the exchange and
transfer of central bank money.

We begin by comparing two figures, Figure 1 and Figure 2, in order to illustrate the
complexities of current international payments arrangements. Figure 1 represents the
execution and settlement of adomestic payment; Figure 2 the more challenging case of an
international payment.

Central bank (CB)

Transfer between
CB reserve accounts,

Bank A Bank B

Transfer between customer accounts.

Account -100 Account +100

Sender

Recipient
(payee)

(payer)

— Payment flows
Settlement flows

Figure 1: Execution of a Domestic Payment

Figure 1 is a stylised, albeit not exhaustive, illustration, presented in order to highlightthe
contrasts between domestic and international payments. Customers are usually unaware of
the need for a supporting settlement. From their perspective the €100 simply move fromthe
payer’s to the payee’s account. But this money is a bank balance sheet liability and so in
order to settle the transaction, an equivalent amount of monetary assets must transfer from
the reserve account of the sending bank to the re serve accounts of the recipientbank.

In practice, while still relatively simple, domestic payment operations are a little more
complicated than shown in Figure 1:
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e The payment and settlement flows need not precisely match in timing and
magnitude. Lower value payment schemes use ‘deferred net settlement’ or DNS.
These schemes maintain a running total of settlement obligations between banks and
then settle multiple customer payments with batch transfers of central bank reserves
at specified times during the day. These customer payments are to a large extent
offsetting, so reducing their need to hold central bank reserves ready for settlement,
but at the cost of some exposure to interbank credit risk.

e Central banks also support high value payment schemes using ‘real time gross
settlement’ or RTGS. Here the settlement (reserve transfer) and custom payment
(deposit transfer) are matched in timing and value. But the largest payments, arising
from financial market transactions, can be constrained by reserve holdings, in turn
create sequencing problems with the possibility of agridlock if banks are all waiting
for other banks to initiate other RTGS payments. Central banks address these
liquidity problems through providing banks with ‘intraday’ credit that must be repaid
by the end of RTGS operating hours and sometimes also with approval for alimited
amount of payments netting. Typically, this provision for liquidity is reserved for
domestic banks operating in the local domain or for institutions they oversee in some
way or for whom there is a reciprocal arrangement with another central bank®.

e Holding a reserve account with the central bank requires a domestic banking license
and compliance with all the requirements of domestic bank supervisions and
regulation. Many intermediaries, for example e-payments institutions, smaller credit
card companies and cooperative institutions, participate indirectly in domestic
settlement through an ‘agency relationship’ with a domestic bank, i.e. instead of
holding a reserve account with the central bank they hold an account with an agent
bank and settlement takes place through a debit/ credit to this account and a
corresponding debit/ credit to the agent bank’s reserve account (in much the same
way as foreign banks use correspondent banks in international payments).

e Belowin Section 3 when we discuss payments innovation, we contrast three broad
payment scheme ‘architectures’: (i) bank payment schemes, (ii) card payment
schemes with funds eventually credited to merchant bank accounts; and (iii) e-money
payments. All of these fit into the schema of Figure 1, but in slightly different ways.
The figure represents the usual arrangement for bank payments. Card payments are
similar, but final settlement including crediting the recipients account — especially with
credit card payments — can be more substantially delayed. Payments employing an
e-money scheme are often between accounts held with the same e-money provider.
In this case — and also in the case of a payment between two customers of the same
bank — no settlement is necessary, but settlement is still required for transferring
funds between e-money and bank accounts. Notice also that there is something of an
overlap in the services provided by deferred DNS bank payment schemes and real
time RTGS bank payment schemes. Many countries have now developed ‘faster
payment’ schemes which allow payments to transfer between accounts at two
different domestic banks digitally within minutes. These are still though DNS
schemes, the banks involved carry out settlement subsequently. In countries where
such retail faster payment schemes are not yet universally available (the USis an
example), the RTGS system is sometimes instead used to facilitate retail payment
transfer in near-real time between different institutions, with the retail customer
paying a transaction fee.

e While not shown in this diagram, there are often transaction fees and charges
associated with such services. These vary considerably from country to country and
from customer to customer. In some countries, e.g. the UK, personal customers
enjoy ‘free in credit’ banking, meaning no charges for payments provided they
maintain a positive credit balance in their account. In other countries retail customers

6 One can refer to the Nordic example here where arrangements are reciprocal.
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must pay modest transaction fees. Merchants who receive card payments from retail
customers pay fees, which are particularly large on credit card payment with their
further associated services and in the newly emerging ‘buy now pay later products’.
Small businesses payment charges are a major part of the revenue in small business
banking.

A final central point, it is difficult to overstate the critical roles of both regulation and trustin
payments. DNS requires trust in the ability of bank counterparties to settle their obligations.
This in turn requires limited entry to payment schemes. Only adequately regulated and
therefore trusted institutions can be eligible for holding reserve accounts at the central bank
and participating directly in settlement. Issues of trust also arise in RTGS, since doubts
about the ability of other banks to make anticipated payments can lead to other banks
delaying or refusing payments and create a systemic breakdown of the system. Regulators
like to ensure that there is a RTGS closure window, over the weekend, awindow that can be
used if necessary to manage the resolution of adistressed bank and the meeting of its
payment obligations without systemic impact on other banks and the wider payment system.
Regulation and oversight are also of course critical from the perspective of dealing with
operational risk and ensuring data security. As we shall shortly discuss, many of the costs
and frictions in international payments arise not because of inadequate technology but
because of inadequate trust.

Figure 2 illustrates the additional complications involved in an international payment. Again,
this is a stylised representation with many possible variations. It still though usefully
highlights three features that distinguish international payments from domestic.

1. Additional fees which increase the cost of aimost all international payment
transactions relative to domestic payments.

2. The associated supporting foreign exchange and settlement is often not directly
linked to customer payments (unlike settlement of domestic payments, where strict
rules determine the scheduling of settlement either immediate real time gross
settlement or deferred net settlement).

3. The operational and also legal and regulatory complications of a payment moving
between two different jurisdictions and across multiple institutions.

The complications of this figure are required to capture the complexity of an international
payment when compared to a domestic payment. The intermediaries are no longer tied into
a single domestic system, with clearly established responsibilities and processes allowing
themto trust each other and automate operations. Now they must engage in three different
areas of operations: domestic payments within the sending country, foreign exchange and
then domestic payment within the receiving country. On occasion, if there is no large
domestic bank with a direct relationship to the receiving country, the transaction is even
more complex than shown here. It can then be necessary to involve asecond large bank in
a third jurisdiction, in order to provide access to the foreignjurisdiction.

In Figure 2, just as in Figure 1, payment transfer requires supporting settlement, with a
debiting of areserve account held with the domestic (sending) central bank and the crediting
of areserve account held with the foreign (receiving) central bank. However, in contrast to
domestic payments (i) relatively few ‘large’ banks are set up to engage in international
payments, so smaller banks often rely on adomestic large bank for international payment
processing; (ii) even these large banks will not usually have reserve accounts with the

12



central banks in both jurisdictions, instead relying on a correspondent bank to handle the
required reserve transfersin the foreign jurisdiction;’

N&tro/ Vostro Account

urrency B

Central bank A |« Central bank B

Forex and
Money
Markets

Large ! ‘ Corres-
bark | Nostro account> sondent

' ‘ Small
Small | | ,
Bank | ' 1000 (5%) P

! - lost in margins/
- Forex rate | faeg

D Account -100 - 1=200 | F Account +19000

. Domestic ' Foreign _
- jurisdiction | jurisdiction Foreign
‘ ! recipient
(payee)

Domestic
sender

(payer)

—» Payment flows -—» Rebalancing flows in
Settlement flows <forex/monev markets

Figure 2: Money and Foreign Exchange Markets

A further central feature of this payment, illustrated in Figure 2, is that there is typically no
international payment of money matching the domestic payments (out of the customer’s
account with the small domestic bank to the large international bank; from correspondent
bank to the recipient’s account with the small foreign bank). This instead depends on the
financial obligations, recorded in ‘nostro/ivostro’ accounts held between banks and their
correspondent (nostro and vostro are the Italian words for ours and yours, these account are
at the same both our account held with you and your account held with us). In Figure 2 the
large bank holds a nostro account in the foreign jurisdiction currency B with the
correspondent. The payment is made through drawing down a balance or sometimes on a
line of credit on this account. As one informant put it to us “The surprising feature of
international payments is that they do not really exist”.

There are other possibilities than that illustrated in Figure 2. Instead of using a nostro
account held with a correspondent, the payment may be financed out of avostro accountin
the domestic currency A held at the large bank by a recipient bank in the foreign jurisdiction.
Another possibility is an international bank establishing a local subsidiary (as opposed to
having an account with a local correspondent) . This is alogical step — if there are sufficient
international payments to justify the set up costs of obtaining direct access to local clearing
and central bank liquidity. In addition, many payments (in particular remittances) are made
by money transfer operators who are typically present in many markets. In this scenario,
many of the payments are “self-cleared” as an internal book transfer for the institution
internally. Technically, these payments may still be considered to be “correspondent
banking” but not according to the typical usage of the termin the payments literature.

7 This would usually require two separately licensed and regulated subsidiaries since, with
the principal current exception of Switzerland, central bank rules and regulations prohibit
branches of foreign banks from holding central bank reserves or directly accessing domestic
payment schemes.
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Domestic settlements of payments, even when deferred, take place fairly soon after the
payment is initiated, often only afew hours after the initial payment instruction. Domestic
money markets and central bank collateralized lending provide the necessary liquidity.
Interbank exposures are generally fairly quickly extinguished.

International payments rely to a greater degree on intermediary bank balance sheets and
relatively longer lasting interbank exposures. Processing of international payments results in
the building up or running down of liabilities, in this case between the large bank and the
correspondent. Typically, the correspondent would generally expect aclient to keep their
‘nostro’ account topped up enough for the correspondent to apply a debit to make the
onward payment. The correspondent may give credit, sometimes intraday sometimes
longer, in which case it would allow the previous institution to go overdrawn to make the
payment. The previous institution would still be expected to top up the account at some
point by whatever means of rebalancing works. There are many possibilities: it could
exchange another currency for the required foreign exchange and transfer to the
correspondent; it might do aforeign exchange deal directly with the correspondent;; it might
sell a financial asset to the correspondent bank or another foreign counterparty.

Any supporting foreign exchange transaction will also depend on the foreign exchange
regime. If the recipient jurisdiction operates a fixed regime, pegging its currency to say the
US dollar, then the transfer of dollars would result in the central bank of the recipientcountry
acquiring additional foreign exchange reserves in exchange for supplying the domestic
currency. With afloating exchange rate international investors would have to be persuaded
to hold more funds in the sending country (replenishing the reserves with the domestic
central bank) and less in the receiving country.

Despite these additional settlement processes, from the perspective of the two customers,
an international payment remains fairly simple — appearing little more complicated than an
email. A debit from one account (here in Figure 2 - 100) and a credit to another account
(here + 19,000, assuming a market exchange rate of 200:1). The customer experience is
though very often disappointing, compared to that of adomestic payment, with
comparatively high fees and charges and what can still be unpredictable and opaque
processing.

High costs and processing problems result from the complexity illustrated in Figure 2:

(a) The requirement for several intermediaries, each playing arole in this payments
chain and each adding their own mark-up, results in quite substantial costs and fees.
Here the current central market exchange rate is assumed to be 1 = 200, with total
margins and fees deducted from payment of 1,000. In this example these margins
and fees can be charged on the two customers in three ways: a deduction before the
payment is sent, a margin on the foreign exchange rate and a further deduction
before the credit is made to the holder of the account.

To make the example more concrete, the 1,000 deduction might consist of al%or 1
initial deduction by the small bank from the payer so only 99 forwarded for exchange;
an exchange rate of 1 =196, 2% below the current mid-market rate of 200, so 99
becomes 99 x 196 = 19404 then a further 404 deduction (2.08%) so the payee
receives 19,000). The exchange rate of 196, rather than 200, is what is reported to
the payer and payee, but this deduction could in turn be shared in different ways
between the large bank, the correspondent bank and (if an actual foreign exchange
transaction is required rather than just abook entry) any counterparties in foreign
exchange markets.

(b) As discussed below in Section 3, every payment is accompanied by accompanying
information, the required information for the transaction itself together with other
contextual information. Incompatibility and error in these information flows, or failure
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to comply fully with requirements for identification of customers and to report
potential AML breaches (suspicious transaction reports) and compliance with
international sanctions can lead to a suspension of processing and the need fora
manual intervention.

(c) These informational frictions are exacerbated by systemincompatibilities between
jurisdictions, both between the payment schemes in the two jurisdictions (for example
differences in RTGS opening hours; the absence of aretail instant payments
solution) and also between the systems of the individual banks. Messaging and
payments standards such as 1ISO20022 (in which SWIFT is the registration authority
and also plays a leading development role of the financial repository) address some
of these incompatibilities. Nonetheless adopting standards is a substantial
investment and many inconsistencies remain and it will take time to resolve them.

(d) Another reason for this is market power rooted in lack of competition. A particular
concern is that the high costs of AML and sanctions compliance have resulted in a
“de-risking” of correspondent banking, with many institutions forced to withdraw from
providing correspondent banking services, leaving the few that remain with
substantial market power and an ability to impose comparatively large margins for
their services. For major currencies with many competing correspondent banks , this
is not such a major concern. But for many low- and middle-income jurisdictions de-
risking leaves few remaining correspondent banks, undermines competition and is
thus a substantial cause of high charges for international payments.8

(e) For less active ‘corridors’ (bilateral currency exchanges) the sending bank (‘large
bank’ in Figure 1) may not have a corresponding banking relationship; so, further
banks may be interposed in the chain to provide that relationship, sometimes even
two banks with potential multi-currency exchanges.

() Finally, there are the concerns over lack of transparency: even aminor error in
instructions can lead to delay or interruption in an international payment transaction
with a more pronounced impact if there is no mechanism for communicating this back
to the sender and requesting if necessary further action.

Figure 2 omits the detail of foreign exchange market operations, which vary considerably.
For the major internationally traded currencies, in particular the 18 currencies?, whose
foreign exchange trades can be settled through CLS bank, there are many buyers and
sellers with comparatively liquid markets for exchange against the dollar. A bank might need
two transactions in the two currencies, each against the dollar, to rebalance its foreign
exchange exposures, but the low margins mean these foreign exchange transactions do not
contribute substantially to the costs of international payment.

At the opposite extreme are some very illiquid currencies, those of some small low-income
countries with little private foreign exchange trading. All foreign exchange transactions in or
out of these currencies are instead conducted on the books of the central bank at central
bank determined exchange rates. For these currencies there can be limited current and
capital account liberalization, so foreign exchange transactions may also require first a
request with details of the transaction purpose, causing adelay until approval is given. The
foreign exchange risks of holding such currencies are much more substantial and much
more difficult to manage than those from holding actively traded international currencies,
especially if there are concerns about the economics and financial situation of the domestic

8 See (Casu and Wandhofer, 2018; Rice, von Peter and Boar, 2020) for more detailed
discussion.

9 According to https://www.cls-group.com/products/settlement/clssettlement/currencies/:
Mexican peso, Canadian dollar, Pound sterling, Israeli shekel, Japanese Yen, Korean won,
Danish krone, euro, US dollar, Hong Kong dollar, Hungarian forint, Singapore dollar,
Norwegian krone, Australian dollar, New Zealand dollar, South African rand, Swedish krona,
Swiss franc.
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economy. Hence the costs of conducting foreign exchange transactions and managing
foreign exchangerisk add to the costs of international payments to and from these
currencies. Many other currencies are in an intermediate position, possibly with direct trading
but without having a deep and liquid foreign exchange market or settlement available
through CLS bank.

An April 2020 report of the Financial Stability Board for the G20 (FSB, 2020a) reviewsthe
causes of the high costs, low speed, limited access and insufficient transparency in cross-
border payments. They summarise the underlying problems, all rooted in the complexities
illustrated by Figure 2, as follows: “... fragmented data standards or lack of interoperability;
complexities in meeting compliance requirements, including for anti-money laundering and
countering the financing of terrorism (AML/CFT), and data protection purposes; different
operating hours across differenttime zones; and outdated legacy technology platforms.”
(p.2).

Following this report: the BIS Committee on Payments and Markets Infrastructures
conducted a detailed analysis identifying 19 “building blocks” required for improving cross
border payments (CPMI, 2020); and the FSB then published in Oct 2020 (FSB, 2020c), a
‘road map’ for reform followed by an FSB consultative document (FSB, 2021) that proposes
measurable targets for monitoring progress.

FSB (FSB, 2020b) notes the rapid rise in all forms of cross-border payments over the past
decade, with increasing trade, travel and international migration; but at the same time a 20%
fall in the number of correspondent banking relationships between 2011 and 2018 leading to
limited choice and reduced competition in payments execution. In the case of remittances
average costs are still around of 6.38%.10 For other payments there are no standard
statistics on costs and timeliness of international payments. Still, a variety of anecdotal
evidence suggests that for many payment corridors and types of transaction substantial
frictions remain.

It would be incorrect to suggest that there has been no progress at all in addressing the
concerns over cost, timeliness, risk and opaqueness in international payments. Internet
communication has supported the emergence of arange of alternative foreign exchange
providers, unencumbered by legacy, competing with banks in retail international payments
(this is discussed furtherin Section 3). The card schemes such as Visa and Mastercard are
increasingly accepted for international payments, supporting retail purchase and subsistence
and other traveller expenditures. Other payment service providers, notably PayPal and
AliPay, compete with the card schemes in making international online customer payments to
merchants. SWIFT has established their SWIFT gpi service, anew communication standard
for cross border payments across correspondent banking networks, developed to “meet the
industry’s needs for speed, traceability and transparency. It allows banks to provide their
customers with a transformed payments experience, enabled through easy to use and
simple to set up digital tools.”* While it is true that some international payments remain slow
and expensive, this is no longer true of the majority of these payments. For example, on
average, 91% of international payments take less than a day, albeit these are predominantly
from popular ‘corridors’ between developed financial markets. 12

10 (World Bank, 2021)

11 For more information on SWIFT gpi see here: https://www.swift.com/our-solutions/swift-
gpi/about-swift-gpi.

12 See (CPMI, 2020) Box A, pg 6.
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It would also be incorrect to suggest that all frictions in international payments are now being
adequately addressed. The FSB road map emphasises the benefits of a co-ordinated
implementation of change to several aspects of international payments:

(i) ensuring a consistent jurisdictional treatment of international payments with co-
ordination of regulatory, supervisory and oversight frameworks, for example with
more consistent application of anti-money laundering and terrorist financing (AML/
CFT) rules

(i) enhancement of existing payment infrastructures, with greater use of payment versus
payment (PVP) to remove counterparty risk in payments settlement; reciprocal
liquidity arrangements, extension and alignment of key payment systems and
interlinking of payment systems for cross-border payments

(i) adopting harmonised messaging and API standards with global unique supporting
identifiers. Thisreport also emphasised the need for a shared vision of the future
development of cross-border payments and encouraged the adoption of new
technologies such as multilateral platforms, stablecoins and issue of CBDCs to
support and enhance cross-border payments.

2.2 CBDC design choices and international payments

This subsection reviews the key design choices in introducing CBDCs and how these are
relevant to international payments. As discussed in our introduction, we do not wish to limit
the scope of our inquiry. Thus, we define CBDC as any widely held electronically recorded
central bank liability available for transfer, whether on adistributed ledger or amore
conventional database. This broad definition of CBDC avoids being constrained by particular
technical choices for recording and transferring of CBDC.

This definition also implies that there is no real distinction between CBDC and the widening
of access to accounts in central bank reserve money beyond domestic commercial banks.
CBDC and widening of reserve access are two different ways of describing the same thing.
Technicalities will though of course matter, especially for retail CBDC. No central bank will
wish to have responsibility for retail customer account management. So, the technical design
must allow third party account providers — which could be commercial banks but also non-
bank payment service providers —to offer the customer interface. At the same time CBDC is
always a liability of the central bank, not a liability of the account provider, so the technical
design must also ensure that account holders are able to assert their rights as holders of
central bank liabilities. For example, in the event of the financial failure of the third -party
account provider CBDC account holders should get full and immediate access to their
central bank money.

Keeping this definition of CBDC in mind we first summarise the growing interest in CBDC
and then discuss some of the key design choices. Appendix B summarises the CBDC work
of central banks around the world, distinguishing two main phases of activity. The years
2013-2019 saw anumber of technical experiments with CBDC by the Bank of Canada and
the Monetary Authority of Singapore, while the Swedish Riksbank also engaged in extensive
investigation of the possibility of a central bank issued digital substitute for cash (motivated
by the particularly marked fall in cash in circulation in Sweden).

Central bank interest has accelerated markedly in the past two years 2019-2021, with the
establishment of the Bank for International Settlements (BIS) Innovation Hub and of the
central bank CBDC working group, with administrative support from the BIS; co-ordinating
the work of the Bank of Canada, the Bank of England, the Bank of Japan, the European
Central Bank, the Sveriges Riksbank and the Swiss National Bank. Several central banks
have now published extensive reports on CBDC, addressing design choices but also issues
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such as implications for systemic risk, the supply of bank credit if monetary deposits move
out of commercial banks into CBDC and for monetary policy transmission.

Interestin CBDC is by no means restricted to these major central banks. Most central banks
worldwide are now working on CBDC. The BIS is monitoring developments worldwide, with
regular surveys of central bank work on CBDC. 13 Some central banks have also recently
launched retail CBDC — notably the e-CYN project of the People’s Bank of China and the
Bahamian Sand Dollar, both summarised in our Appendix B. Other central banks in low and
middle income countries have also announced that they intend to launch retail CBDC. At the
same time widespread holding of retail CBDC in the major countries still appears to be some
years distant.'4

Particular attention has been paid in the technical work on CBDC, on multicurrency CBDC or
‘m-CBDC’ with operational linkages that allow for the simultaneous transfer, on a payment
versus payment basis so eliminating counterparty risk, of two different CBDCs. The most
recent work of this kind are the ongoing Inthanon-Lionrock experiments, now referred to as
m-Bridge, most recently reported by (BIS Innovation Hub, 2021). What this proof of concept
demonstrates is the possibility of foreign exchange conversion of CBDC from one CBDC and
also CBDC exchange on a ‘payment versus payment’ PVP basis which would eliminate
counterparty risk. The foreign exchange rate is the best current available market rate (what
they refer to as the FX Board Rate”) or an agreed rate.

(BIS Innovation Hub, 2021) also notes some related technical initiatives, for example direct
transfer of CBDC (settlement money) between the Arab Emirates dinar (the AED) of the
United Arab Emirates and the Saudi Riyal (the SAR) of Saudi Arabia, without any foreign
exchange conversion. In terms of Figure 2, this is possible because both currenciesare
firmly fixed against the US dollar, so the two central banks, at least for these limited
experiments, are willing to accept each others’ CBDC as final settlement in international
payments.

Turning to the key design choices, a central distinction is then between:

e awidely held wholesale CBDC, held by domestic non-bank financial institutions
(thus differentiating it from central bank reserves which are held only by banks), and
possibly also by foreign financial institutions and some large financial companies;
and

e aretail CBDC widely held by persons and non-financial companies, and potentially
available globally to non-residents.

The implications of these two forms of CBDC for international payments are quite different. A
wholesale CBDC, especially if made available to international institutions, can support the
existing role of intermediaries in international payments. CBDC is settlement money. So, a
wholesale CBDC - if held cross border by the large bank in Figure 2 or by other competing
international banks and non-bank payment providers — could make it unnecessary to use a
local correspondent to complete an international payment. Further systems development
would though still be required. As illustrated by Figure 2, interoperability would still be

 The most recentsurvey Boar and Wehrli, 2021 found that 86% of central banks are actively researching CBDC
potential, 60% were experimenting with the technology and14% were deploying pilot projects. The BIS also
maintain a data base, updated every three months, on central bank CBDC activities and publications (BIS, 2021).
There are several other useful sources of updated information on CBDC developments, for example, the lively
webpage “The Global Fintech Intelligencer” (Kiffand Dav, 2021).

14 For example the ECB, whose plans for CBDC are more advanced than those of mostother central banks,
have notyetmade a final decisionto launch a‘digital Euro’. If they go ahead this will notbe until 2026 (Panetta,
2021)).
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needed with domestic payment schemes to route a payment from the wholesale CBDC
account to reach the small bank and the account of the foreign recipient.

Retail CBDC has differentimplications for international payments. It can help with some of
the different payment scenarios discussed in Section 4 below. It can lower the cost of
person-to-person remittances payments, in cases where the recipient was previously
unbanked but now, through retail CBDC is able to hold digital money. It is then no longer
necessary to ‘cash out’, receiving payment in physical notes and coin from a local remittance
agent. Retail CBDC available to international visitors on a stored-value card or on a phone-
app could also offer low-cost payment execution for tourists and other international
travellers. But for other international account to account payments, retail CBDC may make
little difference. The payment will have to be routed to a CBDC account rather than a bank or
e-money account, but — assuming the architecture of international payments remains as
illustrated in Figure 2 — the operational processes involved are largely unchanged. There is
though a possibility of using retail CBDC to redesign the architecture of international
payments. We discuss this possibility in Section 5 below.

Itis clear that any CBDC wholesale or retail will be ‘permissioned’ with most holding and
transactions by authorised users whose identities have been verified and are approved to
open account. Central banks will want to ensure that use of CBDC complies with all
regulatory requirements for know your customer (KYC), anti-money laundering (AML) and
enforcement of political sanctions. One exception is likely, with limited usage subject to strict
value limits without such identity linkage (for example this is an option for Bahamian Sand
Dollar and the e-CNY).

A further point, while quite obvious, deserves emphasis. It matters considerably for
international payments who is able to hold CBDC. Suppose holding of CBDC is restricted to
within national boundaries, with only local regulated financial intermediaries and locally
incorporate companies allowed to hold wholesale CBDC and only residents and citizens
allowed to hold retail CBDC. The impact on international payments will be relatively limited.
The large bank in Figure 2 will not be able to hold wholesale CBDC and use this holding, but
instead still relying on a correspondent bank to complete an international payment — a similar
correspondent banking issue as in current payment rails. There will be no possibility of direct
exchange of retail CBDC if these are not held outside national borders.

This point about national versus international held CBDC highlights the central challenges of
trust and regulation, which lie behind the costs and complexities of international payments
operations illustrated in Figure 2. Suppose central banks fully trusted overseas institutions
and allowed them unrestricted access to wholesale CBDC and to their domestic payment
schemes, in order to route payments to final recipients. This could address many of the
problems of international payments. Rather than relying on alocal correspondent, the large
bank of Figure 2 could hold local CBDC and directly remit to recipient accounts.

Central banks will not though allow overseas institutions unlimited and unrestricted access to
central bank money and domestic payment schemes. Aside from anything else, they will be
concerned about prudential risk, that financial distress at these institutions might then disrupt
their payment systems. But central banks could consider more limited access — for example
without requiring afull local banking license they could offer CBDC and domestic payment
scheme assets to all international institutions through the establishment of a non-bank
subsidiary as a local payment service provider, with all local currency monetary liabilities
including to the overseas parent, fully reservedin CBDC. Such ‘ring-fencing’ could eliminate
prudential concerns of overseas access with relatively light supervisory requirements.
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A further design choice, which could impact the use of CBDC in international payments is
the extent to which a CBDC is interoperable with domestic payment schemes, especially
those for interbank transfers. As indicated in Figure 2, a critical challenge in international
payments is the ability to route the payment through to the final recipient. For this to be
processed automatically without manual intervention requires integration into a domestic
payment system. Under current arrangements of Figure 2, connecting to these systems is
the responsibility of the correspondentbank. If wholesale CBDC, as we argue, can replace
the need for using correspondent banks then holders of wholesale CBDC must be able to
r