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Summary

Digital money and digital payments innovations have the potential for improving cross-border payments
by reducing costs, enhancing speed, and improving transparency. This note performs an empirical
analysis of the potential impact of digital money on the volume and transaction costs of cross-border
payments, with a focus on the short-term intensive margin. The market of cross-border payments is very
large, with retail transactions having a low share of the total but the highest transaction costs, particularly
for remittances. Our illustrative scenarios assume an estimated 60 percent reduction in transaction costs
and short-term elasticities to changes in costs estimated from remittances data. The results show two
outcomes. First, the cross-border volume increases could be sizable for countries that are large
remittance recipients and face expensive transaction costs. Second, even with a large drop in transaction
costs, the short-term rise in global cross-border transaction volumes could be limited as a result of the low
transaction costs of the wholesale segment. Moving outside the short-term intensive margin, the impact
could potentially be much larger as digital currencies and other digital payments innovations—together
with tokenization of assets on programmable platforms—could move the financial system into a
transformative new era by fostering financial development and promoting further inclusion across borders.




Introduction

Cross-border payments constitute a substantial part of the global economy. It encompasses both
wholesale and retail cross-border payment segments, each characterized by distinct transaction types,
costs, and challenges. The wholesale segment, which accounts for about $145 trillion, involves high-
value transactions primarily between businesses, driven by large financial institutions and corporations.
However, the retail segment, valued at approximately $45 trillion, includes lower-value transactions.
Although remittances make up only a small portion of this segment, they are particularly important in
many low-income and emerging markets.

Despite its importance, some segments of the cross-border payment market still face high costs and
lengthy processes. Although mostly affecting retail transactions, these issues are largely caused by the
complexity of the existing clearing and settlement systems for cross-border payments, notably the
correspondent banking model. This traditional model, while foundational to global financial transactions,
has recently seen a decline in active correspondent banks, further reducing competition and complicating
efforts to lower cross-border transaction costs (Rice, von Peter, and Boar 2020; Borchert and others
2024). The G20 Roadmap for Enhancing Cross-Border Payments (FSB 2023b) aims to reduce average
retail payments costs below 1 percent and remittance costs below 3 percent by 2027 and 2030,
respectively.

Recent technological digital money advancements, particularly the implementation of central bank
digital currencies (CBDCs), present a promising avenue to address these challenges. CBDCs, if properly
designed and integrated with existing payment systems, could significantly enhance the efficiency of
cross-border payments by reducing the number of financial intermediaries, lowering settlement risks, and
providing more transparent and faster transactions (BIS 2021a; Soderberg and others 2023). Such design
features must be compatible with existing laws and regulations and be accompanied by necessary legal
and regulatory changes when appropriate to do so. CBDCs can also complement and support the
development of private mobile money and fast payment systems (IMF 2024b). Other digital payments
innovations, such as interlinking fast payment systems across countries and multilateral cross-border
platforms, could also in principle deliver similar improvements, including a significant reduction in cross-
border transaction costs. The focus of our scenario analysis would be on CBDCs, but our findings can be
broadly extrapolated to other digital payments innovations if their implementation results in a similar
assumed reduction in cross-border transaction costs.

This note undertakes an empirical effort to estimate the potential impact of digital money and CBDCs
on cross-border payments, focusing on the intensive margin and across different types of payments.’ Our

1. The term “intensive margin” as used in this note refers to the short-term changes in the volume of flows between two countries
that occur within the framework of their existing relationships/current consumers. As a consequence, we do not take into
account how the introduction of new technologies could significantly alter the markets of cross-border flows and its participants.
In addition, we are excluding longer-term general equilibrium effects, which may include permanent shifts in exchange rates or




analysis suggests that the introduction of CBDCs could lead to a substantial reduction in cross-border
transaction costs, particularly in high-cost payment corridors. Using the available good remittance cross-
border data and the analysis of Beck, Janfils, and Kpodar (2022), we speculate that the emergence of
CBDCs could potentially reduce transaction costs by 60 percent. This reduction is primarily driven by
increased competition through the entry of new intermediaries, enhanced market competition, and
potentially, to a lower degree, better compliance with anti-money laundering/combating the financing of
terrorism (AML/CFT) requirements.? Although this estimate slightly exceeds the G20’s Roadmap target of
a 50 percent reduction in cross-border transaction costs, it is also in line with other projections, such as
the 50 percent cost reduction anticipated for the multicurrency CBDC (mCBDC) Bridge project (or in short
mBridge project) and the 80 percent reduction suggested in the Oliver Wyman report for multicurrency
CBDCs (see also Ekberg and others 2021).3

Although the cost-savings resulting from extrapolating a 60 percent cost reduction in cross-border
payments are modest at a global level, they are relatively more important for remittances. Our estimates
suggest a total reduction in costs of about $510 billion, equivalent to 0.3 percent of total cross-border
flows or 0.5 percent of global GDP. Although these savings are modest in the global aggregate, the
impact varies significantly across different payment types. In the wholesale segment, the impact of the
cost reduction would be small because of the already low transaction costs. By contrast, in the retail
segment, where costs are proportionally higher, CBDCs could trigger a more substantial relative
reduction. Notably, the most significant relative savings would materialize for remittances, especially
those related to several low-income countries and emerging markets, where transaction costs are
disproportionately high. A 60 percent reduction in costs for these remittance flows could result in savings
of approximately $17 billion, or about 3.7 percent of the total remittance flows.

Our illustrative scenario on the impact of the estimated cost reductions on cross-border flows
highlights the role of elasticities, which are estimated to vary nonlinearly across different cost levels.
Following Kpodar and Imam (2024), we estimate the elasticities of remittances with respect to transaction
costs across different costs and find a relatively nonlinear elasticity curve. Our estimated cost reduction of
approximately 60 percent, when combined with different proxied elasticities for wholesale and retail cross-

fundamental changes in macroeconomic policies across countries because of the adoption of digital money and central bank
digital currencies.

2 Note that our hypothesis is based on assumptions that (1) CBDCs could potentially reduce the number of intermediaries involved
in cross-border payments, which may help to lower associated risks and potentially compliance checks through shorter
transaction chains, and (2) countries will ensure the effective application of anti-money laundering/combating the financing of
terrorism (AML/CFT) controls and sound supervisory and oversight frameworks to mitigate risks. Of course, the implementation
of CBDCs at a cross-border level is still in its infancy and there are many open questions about the legal requirements of
participating jurisdictions, data protection, and roles and responsibilities of operating and oversight bodies, which would be a
function of design choices. See the upcoming Fintech Note, The Financial Integrity Implications of CBDCs, for a discussion on
how the money laundering/terrorism financing risks and the required AML/CFT measures in a CBDC arrangement would
depend on the design features of the arrangement. Other digital payments innovations could also in principle deliver similar
cost improvements, but our analysis focuses on CBDCs.

3 Phase 3 of the multicurrency CBDC (mCBDC) Bridge project (or in short mBridge project) is a joint initiative of the Hong Kong
Monetary Authority, The Bank for International Settlements Innovation Hub of the Bank of Thailand, the Digital Currency Institute
of the People’s Bank of China, and the Central Bank of the United Arab Emirates. In October 2024, the Bank for International
Settlement announced the handover of the project to the participant central banks (See BIS 2024).




border payments, also indicates differential impacts on transaction volumes, at least in the short-term
intensive margin. Even with a large fall in transaction costs, the rise in global cross-border transaction
volumes could be limited as a result of large importance and low costs of wholesale transactions. Instead,
the most pronounced effects are likely to be observed in the case of remittances. These results of our
illustrative scenario should be taken as a broad approximation because of the opaqueness and lack of
cross-border transactional data, especially in terms of cross-border cost data for the wholesale segment,
which increases the uncertainty about our used elasticities.

Using a novel corridor-by-corridor analysis reveals that the potential impact of CBDCs would be
significant in countries facing both high remittance costs and a strong reliance on remittance inflows.
Unlike most other cross-border transactions, the availability of disaggregate remittances data allows us to
construct a country-by-country analysis that considers the elasticities as a function of each corridor’s
current cost structure. This analysis shows that countries facing very expensive corridors would especially
benefit, with several countries experiencing increases in flows up to 5 percent of GDP. This would be
particularly the case for countries with less diversified but highly dependent remittance structures, such as
Lesotho, where the impact of CBDCs could be transformative. By reducing the reliance on a single
expensive corridor and promoting competition among service providers, CBDCs could lower costs,
increase transaction volumes, and ultimately contribute to economic stability and growth.

Our analysis underscores the importance of considering the unique circumstances of each country
when assessing the potential short-term benefits of CBDCs and other digital payments innovations.
Although the overall global impact of CBDCs on cross-border payments is promising, the most significant
short-term gains will be realized in those countries where high costs and dependency on remittances are
most acute. By tailoring CBDC implementation strategies to address these specific challenges,
policymakers can maximize the positive impact on financial inclusion and economic development. In
addition, moving outside the intensive short-term margin, the impact could potentially be much larger as
CBDCs and other digital payments innovations—for example, in partnership with the digitalization of
assets on a programmable platform or tokenization—could move the financial system into a
transformative new era by fostering financial development and promoting further inclusion across borders.
Further work based on actual data from ongoing CBDC initiatives or other digital payments innovations
are needed to reach more precise conclusions for the nature of the effects.




The Global Market for Cross-Border Payments

Cross-Border Payment Market

The market for cross-border payments reached $190 trillion in 2023. This figure, which represents
approximately 190 percent of global GDP, includes both wholesale (which is particularly difficult to
estimate due to its opacity) and retail cross-border payments.* The wholesale market segment, includes
high-value payments between businesses, while the retail segment involves lower-value cross-border
payments (Figure 1). This market comprises a complex amalgam of financial transactions of varying
natures, such as the trade in goods or services, short- and long-term financial investments, and
international transfers.

The wholesale cross-border market segment has a size of about $146 trillion—77 percent of the total
market—and is driven by large financial institutions and corporations. Within the wholesale segment,
about 80 percent of the large business-to-business (B2B) payments are conducted by banks and
investors and 18 percent by hedge funds and trading firms, with the remaining portion handled by
governments and central banks.5

Figure 1. Cross-Border Payments: Wholesale and Retail Markets
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Source: FXC Intelligence (2023) data.

The retail segment of the cross-border payments market has a size of about $45 trillion, with
consumers playing a relatively minor role. This segment is often divided into four categories based on the

4 The estimated size of global cross-border payments is from FXC Intelligence. They provide estimates of the total addressable
market (TAM) for cross-border payments, while pointing the challenge to fully assess the size due to the highly opaque
wholesale payment market. See https://www.fxcintel.com/research/reports/how-big-is-the-b2b-cross-border-payments-market.

5 There is not a clear and well-established cut-off limit in volumes to classify payments as wholesale or retail, but the industry
typically uses a limit of approximately $500,000.




entities behind the cross-border transactions. As shown in Figure 2, nearly 85 percent of retail payments
are B2B payments, often capturing small trade or financial flows. This is followed by consumer-to-
business (C2B) transactions, accounting for about 7 percent, and business-to-consumer (B2C)
transactions, which make up 4 percent of the total. Examples of C2B and B2C transactions include those
conducted through card networks (for example, VISA). Finally, consumer-to-consumer (C2C) payments,
which include “gig economy” payments (for example, eBay) and remittances, represent 4 percent of total
retail payments. Notably, remittances constitute nearly half of all C2C cross-border payments.

Figure 2. Cross-Border Payments: Retail Markets
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Source: FXC Intelligence (2023) data.
Note: B2B = business-to-business; B2C = business-to-consumer; C2B = consumer-to-business; C2C = consumer-to-consumer.

Most of these cross-border payments are being settled through a network of correspondent banks,
which can sometimes be quite complex and opaque, although other models also exist (BIS 2018).
Correspondent banking is an arrangement under which one bank (correspondent) holds deposits owned
by other banks (respondents) and provides them with payment and other services. Payments between
distant corridors, including those involving countries not well integrated into the international financial
system, may settle through a relatively large and complex network of correspondent banks. This
complexity typically results in high transaction costs and lengthy processing times. The ongoing decline in
the number of active correspondent banks worldwide—down approximately 4 percent in 2020 and about
25 percent between 2011 and 2020—has further reduced competition (Rice, von Peter, and Boar 2020),
making it even more challenging to lower costs in cross-border payments.©

Other well-known alternatives to the correspondent banking model are the interlinking and closed-
loop models (BIS 2018). The interlinking model involves connecting the national payment infrastructures
of two different countries, which can be achieved through the private or public sectors by linking the
automated clearing houses or real-time gross settlement systems. In the closed-loop model, a large
payment provider with a cross-border presence (for example, VISA) or a large multinational bank can use
its financial infrastructure and operations to channel payments between end users across different
jurisdictions (Figure 3).

6 See also https://www.retailbankerinternational.com/comment/correspondent-banking-risk-greater-than-financial-risk-steven-
marshall/?cf-view. This reduction is partly attributed to increased compliance costs associated with enhanced regulatory
scrutiny.
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Figure 3. lllustration of the Cross-Border Payments Markets
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Cross-Border Transaction Costs

Information on transaction costs for cross-border payments, measured as a percentage of the amount
sent, is quite limited, particularly for the wholesale segment, but evidence suggests significant variation
across different segments and corridors. Because of the high opacity and complexity of this market—a
complex amalgam of financial transactions of very different characteristics—we need to use multiple
sources to provide a general view of transaction costs across types of cross-border payments (Table 1).
Operational costs for wholesale transactions are particularly hard to estimate as in many cases these
services are bundled with other financial services, so they are not individually priced (FSB 2021).
McKinsey (2018) provides approximate estimates, indicating that wholesale (B2B) payments have the
lowest transaction costs, about 0.1 percent. The most recent and detailed cost estimates are for retail
payments, provided under the G20 Roadmap for Enhancing Cross-Border Payments (FSB 2023a). These
transaction costs are substantially higher than those for wholesale transactions, ranging between 1.5
percent and 6 percent. For remittances, which are a subcategory of retail payments, we rely on the highly
detailed database from the World Bank.”

Table 1. Transaction Costs across Different Markets

Type of Cross-Border Flow Total Flows 2023 ($ trillion) Average Total Cost (%)
Wholesale (B2B) 145.6 0.1
Retail (B2B) 37.9 1.5
Retail (C2B) 3.1 2.0
Retail (B2C) 1.7 1.7
Retail (C2C) 1.8 25
Of which remittances 0.5 6.2
TOTAL 190.1

Source: The G20 Roadmap progress report (using FXC Intelligence data) for retail transaction costs; McKinsey (2018) for
wholesale transaction costs; World Bank for remittances in a sample of about 100 countries (low-income countries and emerging
markets); and IMF staff estimations.

Note: B2B = business-to-business; B2C = business-to-consumer; C2B = consumer-to-business; C2C = consumer-to-consumer.

There is also significant heterogeneity in retail payments costs across regions and payment sizes.
Transaction costs for cross-border payments decrease with the volume of the flows and remittances are
the most expensive. Recent data shows that retail cross-border payment transaction costs tend to decline
with the size of the payment (Figure 4, panel 1). Using data from different payment corridors, we observe
that transaction costs tend to be larger in Sub-Saharan Africa, the Middle East and North Africa, and Latin
American regions. Furthermore, there is a negative correlation between the transaction costs and the

7 See https://remittanceprices.worldbank.org/



https://remittanceprices.worldbank.org/

number of corridors, indicating that regions with more corridors tend to have lower transaction costs
(Figure 4, panel 2).

Figure 4. Payment Costs by Size and C2C Payment Costs and Corridors
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payment volumes, which correspond to different payment countries within the regions. We use the most granular regional
segments. These are consumer-to-business ($100), breakdown available from the Financial Stability Board database.

consumer-to-consumer ($1,000 and $10,000), business-to- | LATAM =Latin America; MENA = Middle East and North Africa.
consumer ($5,000), and business-to-business ($20,000).

Remittances are the most expensive segment, particularly in low-income countries and emerging
markets. Data from the World Bank on remittances costs across approximately 100 countries (mostly low-
income countries and EMs) show relatively large transaction costs, averaging 6.2 percent of the amount
sent.® This figure is closely monitored as part of the global effort to reduce the costs of remittances, a key
policy objective tied to the United Nations’ 2030 Agenda for Sustainable Development. One of the
Sustainable Development Goals, adopted in September 2015, aims to lower the cost of migrant
remittances to less than 3 percent by 2030. Remittance prices are high for many reasons, including
underdeveloped financial infrastructure in some countries, limited competition, regulatory obstacles, lack
of access to the banking sector by remittance senders and receivers, and difficulties for migrants to obtain
the necessary identification documentation to enter the financial mainstream (Ardic and others 2022).

The typical distribution of operational costs of correspondent banks associated with cross-border
payments is influenced by a wide range of factors. Using data from McKinsey and participant banks in the
IL2 project,® PricewaterhouseCoopers (PwC) estimates that the majority of costs in correspondent banks
come from vostro-nostro liquidity management and treasury operations followed by foreign exchange
costs and compliance expenses (BIS 2021b and Figure 5). This operational cost structure, including any
other additional margins or markups, is inevitably passed onto the final costs paid by both senders and

8 See https://remittanceprices.worldbank.org/about-remittance-prices-worldwide.

9 See https://www.bis.org/publ/othp40.htm. The Project Inthanon-LionRock Phase 2 prototype (also referred to as the IL2
prototype—a predecessor of Project mBridge) is a common platform for multiple CBDC settlements based on a single
multicurrency system. The prototype encompasses Thailand, Hong Kong, and two additional jurisdictions.
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FINTECH NOTES Estimating the Impact of CBDCs on Cross-Border
Flows: Scenario Analysis Covering the Intensive Margin

receivers of cross-border payments. However, this cost breakdown is approximate, as individual factors
can vary significantly depending on the bank and region, especially in regions where the exchange rates
are highly volatile. For retail payments, estimates from the G20 progress report suggest that foreign
exchange—-related costs can be substantial, often comprising more than half of the total costs paid by end
users.

Figure 5. Distribution of Costs in Cross-Border Payments
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Source: BIS (2021b) (based on PricewaterhouseCoopers (PwC) estimates).

Because of the high costs and slow processing times of cross-border payments, policymakers have
recently developed initiatives to reduce these transaction costs. A recent report from the Financial
Stability Board (FSB 2021) sets quantitative targets for the G20 Roadmap for Enhancing Cross-Border
Payments, aiming to address challenges related to cost, speed, transparency, and access (Table 2).
Tracking progress toward these targets over time will help determine whether the Roadmap actions are
sufficient or if additional actions may be needed. These targets have been developed based on clear and
well-defined principles.°

10 The targets are proposed to be directly related to the challenges, provide a clear indication of the extent of progress, be
appropriately ambitious, be able to be readily communicated, and be meaningful to a wide range of stakeholders.
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Cost

Speed

Access

Transparency

Table 2. The G20 Roadmap: Targets

Wholesale

No target set.

Seventy-five percent of cross-
border wholesale payments to
be credited within one hour of
payment initiation or within one
hour of the pre-agreed
settlement date and time for
forward-dated transactions and
for the remainder of the market
to be within one business day of
payment initiation, by end-2027.

All financial institutions
operating in all payment
corridors to have at least one
option and, where appropriate,
multiple options for sending and
receiving cross-border
wholesale payments by end-
2027.

Retail

Global average cost of
payment to be no more
than 1 percent by end-
2027.

Seventy-five percent of
cross-border retail
payments to provide
availability of funds for the
recipient within one hour
from the time the payment
is initiated and for the
remainder of the market to
be within one business day
of payment initiation, by
end-2027.

All end users or banks to
have at least one option
for sending or receiving
cross-border electronic
payments by end-2027.

Remittances

Global average cost of
sending $200 remittance to
be no more than 3 percent by
2030.

Seventy-five percent of cross-
border remittance payments
in every corridor to provide
availability of funds for the
recipient within one hour of
payment initiation and for the
remainder of the market to be
within one business day, by
end-2027.

More than 90 percent of
individuals who wish to send
or receive a remittance
payment should have access
to a means of cross-border
electronic remittance payment
by end-2027.

All payment service providers to provide at a minimum the following list of information
concerning cross-border payments to payers and payees by end-2027: total transaction costs;
the expected time to deliver funds; tracking of payment status; and terms of service.

Source: This table is taken from the report by the Financial Stability Board (2021).
Note: G20 = Group of Twenty.
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Estimating the Effect of Central Bank Digital
Currencies on Transaction Costs and Volumes at
the Intensive Margin

Potential Advantages of CBDCs on Cross-Border Payments

If properly designed, regulated, and integrated with existing payment systems, digital money could
substantially enhance the efficiency of cross-border payments. A CBDC is a safe and liquid asset that
could potentially reduce the number of financial intermediaries and settlement risks. CBDCs also offer an
opportunity to build cross-border payment functionality from the outset, thereby improving the overall
efficiency of cross-border payments (Reslow, Soderberg, and Tsuda 2024). Many central banks consider
improved cross-border payments as a potential benefit of CBDCs, which can help overcome some of the
friction in cross-border transactions (BIS 2021a, 2022; World Bank 2021; IMF 2023). CBDCs can also
potentially coexist with current payment systems. Kosse and Mattei (2023) provide a survey of 86 central
banks and show that more than 80 percent of central banks believe there may be value in having both a
fast payment system and a CBDC.""

There are several channels through which CBDCs might lower transaction costs. These channels can

be divided into three categories:

1. Reduction of entry barriers and stronger competition: CBDCs could potentially stimulate
competition and innovation within payment systems by reducing entry barriers for financial
technology companies and banks. This increased competition could help lowering payment costs
and increase payment system efficiency (IMF 2023).

2. Increased efficiency/cost reduction in correspondent bank networks or payment platforms: For
instance, building a coordinated cross-border payment platform (for example, mBridge) could
help in improving the liquidity management across all platform participants by using a liquidity
saving mechanism. In addition, such platforms could reduce inefficiencies by directly linking
banks, thereby lowering treasury operation costs.

3. Potential improvements in AML/CFT compliance: Technological innovations may present
opportunities for more effective and efficient application of AML/CFT controls.12 Furthermore, the
introduction of CBDCs could reduce the number of intermediaries involved in cross-border
payments, which could, in turn, lower some compliance risks and challenges associated with the
current system that often involves long transaction chains spanning multiple countries (Reslow,

1 Note that a decisive impulse in the development and linkage of cross-border payment platforms by central banks could potentially
also lead to substantial cost reductions and savings.

12 3eg, for instance, The Financial Action Task Force (FATF), Opportunities and Challenges of New Technologies for AML/CFT
(2021), Bank for International Settlement, Project Aurora: the power of data, technology and collaboration to combat money
laundering across institutions and borders (2024), and Project Aurum 2.0 from the BIS Innovation Hub for privacy-enhancing
technologies (Reslow, Soderberg, and Tsuda 2024).
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Soderberg, and Tsuda 2024). Nonetheless, any potential improvements in AML/CFT compliance
would be a function of the CBDC design choices that would need to balance different policy
goals, such as data privacy.

Information asymmetries and limited competition have been core factors explaining persistently high
costs in cross-border payments. The recent entry of new players, such as financial technology
companies, has the potential to increase the competition in the payments industry, while digitalization
could also help in reducing information asymmetries. CBDCs could facilitate the creation of new cross-
border payment platforms that reduce entry barriers to financial technology companies and encourage
stronger competition. '® Soderberg and others (2023) state that CBDCs could be designed as platforms for
private sector payment service providers to stimulate innovation and competition, thereby lowering
payment costs and improving payment system efficiency. Auer, Haene, and Holden (2021) note that a
CBDC compatible with others and benefiting from a diverse and competitive market for services would be
a real public good, and to achieve this, central banks will need to collaborate. Ekberg and others (2021,
Oliver Wyman report) state that, in the absence of multiple correspondent banks along the payment cycle,
multi-CBDC solutions have the potential to reduce cross-border transaction revenue by 80 percent
annually, from approximately $120 billion to $20 billion (excluding foreign exchange revenues).'* Carare
and others (2022) find that financial and digital development in remittance-receiving countries—such as
debit/credit card ownership or bank branch penetration—are associated with lower remittance fees,
especially in Central America, Panama, and the Dominican Republic. Drakopoulos and others (2024) also
state that leveraging digital currencies and blockchain technology can help Latin America and the
Caribbean countries reduce transaction costs and times, thus enhancing economic efficiency and
fostering deeper regional and global trade relationships.

Building coordinated cross-border payment platforms with joint public and private sector efforts would
help address challenges and friction in cross-border payments (FSB 2023b; IMF 2024a). New multilateral
cross-border payment platforms could address problems inherent in legacy technologies and processes
by complementing or substituting traditional correspondent banking links or by bilaterally interlinking the
payment infrastructures of different countries (CPMI 2020). BIS (2023) provides an update on the Project
mBridge experiments with a multiple-central bank digital currency (multi-CBDC) common platform for
wholesale cross-border payments, aiming to solve key inefficiencies such as high costs, low speed and
transparency, and operational complexities. It is estimated that the mBridge platform could reduce the
cost of cross-border payments in nostro-vostro liquidity, treasury operations, compliance, and foreign

13 Our note does not take a stand on wholesale or retail CBDCs as they are likely to co-exist and expected to directly or indirectly
improve competition and efficiency in cross-border payments (for more details, see IMF 2024a.).

14 This assumes that, at most, one correspondent bank will continue to be used to facilitate cross-border payments. It is expected
that actual savings will be larger in the Association of Southeast Asian Nations (Brunei Darussalam, Cambodia, Indonesia,
Laos, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and Vietnam) region, given the number of correspondent
banks typically required.

12



exchange (previously discussed) by up to 50 percent (BIS 2021b).'® The platform developed for the
project mBridge is underpinned by custom-built distributed ledger technology, a set of comprehensive
legal rulebook documents, and a fit-for-purpose governance structure. Standardizing communication
between corresponding platforms by employing ISO 20022 may facilitate opportunities to interlink
domestic payment infrastructures from different jurisdictions. Increased adoption of ISO 20022 could
support linkages between national and regional fast payment platforms, thus facilitating cross-border
transactions between different jurisdictions. 16.17

Effective application of AML/CFT controls and sound AML/CFT risk-based supervisory frameworks
could help smooth implementation of CBDCs and the mitigation of risks. One of the building blocks of
enhanced cross-border payments stated by CPMI (2020) highlights the importance of applying AML/CFT
rules consistently and comprehensively to ensure a more effective and robust implementation of
AML/CFT frameworks, while continuing to pursue a risk-based approach. Beck, Janfils, and Kpodar
(2022) find a positive and significant relationship between the median remittance price and the AML index
in both sending and receiving countries. BIS (2021a) states that a coordinated CBDC framework provides
greater transparency and potential benefits of using smart contracts, as well as the synchronization of
payment records storage and updates. Furthermore, this would help in automating some pre-trade
compliance and post-trade monitoring processes for banks and regulators. Therefore, integrating CBDCs
into cross-border payment systems, along with sound AML/CFT frameworks, could help reduce
transaction costs although actual cost reduction will depend on specific CBDC design options chosen.'®

lllustrative Scenario: Potential Reduction in Cross-Border Transaction
Costs

Using retail cross-border data, we estimate that the emergence of CBDCs could potentially reduce
transaction costs by 60 percent. Our estimated cost reduction is attributed to increased competition
through the entry of new intermediaries and potentially improved and automated compliance with
AML/CFT requirements. Our illustrative calibration exercise draws from the relatively large remittances
literature and highly detailed related databases that have emerged in recent years. Beck, Janfils, and
Kpodar (2022) show that remittance transaction costs tend to decrease with the growing presence of

15 To reduce nostro-vostro liquidity costs, the mBridge pilot manages liquidity across all participants algorithmically with liquidity-
saving mechanisms. To reduce treasury operation costs, the pilot provides direct payment versus payment settlement for banks.
To reduce foreign exchange costs, the prototype targets two cost sources, namely foreign exchange risk and exchange fees.
Finally, to reduce compliance costs, the pilot provides greater transparency and potential benefits of using smart contracts.

16 There are other ongoing pilot platforms based on CBDCs that are experimenting with various technologies to enhance the
efficiency of cross-border payments. For instance, it is estimated that the CBDC bridge for the eCNY (Digital Renminbi) between
China and Singapore could drive estimated savings of 3% to 5% of Singapore’s GDP, see https://www.oliverwyman.com/our-
expertise/insights/2021/jun/the-digital-currency-
battleground.html#:~:text=For%20example%2C%20use%200f%20eCNY lower%20fees%200r%20more%20liquidity.

17 1S0O 20022 is a single standardization approach (methodology, process, repository) to be used by all financial standards initiatives
and describes a common platform for the development of messages.

18 |n-depth analysis on the AML/CFT considerations for CBDCs will be captured in an upcoming Fintech Note, The Financial
Integrity Implications of CBDCs.

13


https://www.oliverwyman.com/our-expertise/insights/2021/jun/the-digital-currency-battleground.html#:%7E:text=For%20example%2C%20use%20of%20eCNY,lower%20fees%20or%20more%20liquidity
https://www.oliverwyman.com/our-expertise/insights/2021/jun/the-digital-currency-battleground.html#:%7E:text=For%20example%2C%20use%20of%20eCNY,lower%20fees%20or%20more%20liquidity
https://www.oliverwyman.com/our-expertise/insights/2021/jun/the-digital-currency-battleground.html#:%7E:text=For%20example%2C%20use%20of%20eCNY,lower%20fees%20or%20more%20liquidity

nonbanks and the number of providers in remittance corridors. They also show that remittance

transaction costs tend to increase with the perceived AML risk of the receiving country. Based on these
empirical results, we assume that the introduction of CBDC could lead to a two standard deviation

increase in the importance of nonbanks and the number of providers in remittances corridors, as well as a
possible decrease in the ML/TF risks of the receiving country, with the effective application of appropriate

AML/CFT measures.'® These assumptions would imply that remittances costs could decrease by about

60 percent. Although this result is slightly more ambitious than the 50 percent objective established by the

G20, it aligns with cost reduction estimates for mBridge (50 percent reduction) and the Oliver Wyman

report for multicurrency CBDC (80 percent reduction).

Using the estimated reduction from remittances corridors, we extrapolate this 60 percent reduction to
other types of cross-border payments. As a result of the lack of detailed data for other payment

segments, we produce estimates by extrapolating the results obtained for remittances to other types of
cross-border payments (Table 3). The total reduction in transaction costs would be about $510 billion,
which represents about 0.3 percent of total cross-border flows (estimated at about $190 trillion) or about
0.5 percent of global GDP. Whereas the estimated savings are not very large on aggregate, there are
substantial differences across payment types. For wholesale payments, despite their high volume,
savings in costs would not be the largest in absolute terms, as the transaction costs are already very

small.
Table 3. Scenario Analysis: 60 Percent Reduction in Transaction Costs
Reduction in Transaction Costs
In Billion USD As % of Flows As % of World GDP
Wholesale (B2B) 87.36 0.06 0.09
Retail
B2B 341.1 0.9 0.36
C2B 37.2 1.2 0.04
B2C 17.3 1.02 0.02
ca2cC 27 1.5 0.03
Of which remittances 16.7 3.72 0.02
Total 510 0.27 0.54
Source: IMF staff estimations based on 60 percent cost reduction scenario analysis and leveraging data from the G20 Roadmap
progress report for retail transaction costs; McKinsey (2018) for wholesale transaction costs; and World Bank for remittances in a
sample of about 100 countries (low-income countries and emerging markets).
Note: B2B = business-to-business; B2C = business-to-consumer; C2B = consumer-to-business; C2C = consumer-to-consumer.

Our estimates show that the largest reduction in transaction costs, in absolute and relative terms,

would occur in the retail segment, where transaction costs are proportionally much larger compared to the

19 Two standard deviations approximately correspond to a change between 25th percentile and 75th percentile for each of these

three variables used in the cost reduction estimation.
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wholesale sector. In nominal amounts, retail B2B payments would see the most significant reduction, with
estimated savings of about $340 billion, or 0.9 percent of flows. In relative terms, the largest savings
would be for retail C2C flows—$27 billion or about 1.5 percent of flows. Within C2C flows, the largest
savings among retail payments would be for the expensive remittances observed in many low-income
countries and emerging markets. A 60 percent reduction in transaction costs for these flows would
generate about $17 billion in savings, or about 3.7 percent of the flows.

lllustrative Scenario: Estimating the Increase in Volumes Using Price
Elasticities

Considering the scarcity of data and inherent complexities, assessing the prospective impact of CBDC on
cross-border transaction volumes poses several challenges. The economic literature suggests that a
reduction in the cost of sending money across borders should lead to an increase in transaction volumes,
as it becomes less expensive to transfer money to households and corporations. Nevertheless, as a
result of the significant uncertainties associated with the nascent stages of CBDC adoption and design,
coupled with the scarcity of comprehensive data, our approach is confined to drawing upon available
proxies and conducting scenario analysis, focusing on short-term intensive margins.

Detailed corridor-by-corridor cross-border data on remittances offer the possibility to estimate price
elasticities.?° The study by Kpodar and Iman (2024) is the most complete one on hand and considers
elasticity estimations using a dynamic setting. They find an average short-term (one-quarter ahead)
elasticity of —0.087. There are additional studies estimating remittances, usually focused on specific
country cases. Gibson, McKenzie, and Rohorua (2006) use a survey of Tongan immigrants in New
Zealand and estimate an average price elasticity of —0.22 for the New Zealand-Tonga corridor. Ahmed
and Martinez-Zarzoso (2016) estimate the relationship between remittance prices and amounts sent for
remittances to Pakistan from 23 sending countries and find a relatively high elasticity (—1.6). Yang (2005)
examines the potential effects of exchange rate fluctuations on the amount of remittances sent to the
Philippines, taking advantage of a natural experiment created by the 1997 Asian Financial Crisis, and
estimates an implied elasticity of —0.6.

We further exploit the available remittances data and show that the estimated elasticities vary
nonlinearly across different transaction costs. Following Kpodar and Imam (2024), we estimate the
elasticities of remittances with respect to transaction costs across different fees. To test whether the
elasticity of remittances to transaction costs changes with the level of transaction costs, we incorporate
additional indicator variables in their econometric specification to capture the variation in elasticities with
fees (see Annex 2 section “Elasticity Estimations” and Figure 6). Figure 6 shows a relatively nonlinear
curve, which remains flat at low transaction cost levels but increases rapidly as fees rise. This suggests
that the increase in remittances against a unit decline in remittance transaction costs becomes more

20 A payment corridor in cross-border transactions refers to the specific routes or networks through which financial transactions are
facilitated between two and more countries.
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pronounced as remittance transaction costs increase. On the flat side of the curve, the average elasticity
is small, approximately —0.025, implying that a 1 percent increase in transaction costs would reduce
remittance volumes by 0.025 percent. In contrast, for high-cost corridors, the elasticity approaches —0.4,
indicating a much stronger response in remittances against a decline in transaction costs.

Figure 6. Heterogeneous Price Elasticities
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Source: IMF staff estimations based on Kpodar and Imam (2024). See estimation details in Annex 2, section “Elasticity
Estimations.”

The analysis conducted shows that elasticities can greatly differ across different transaction costs.
This variation is an important factor that would not only determine the potential impact of CBDC on
remittances, but also help us to speculate about other cross-border flows. For instance, given that
transaction costs for B2B wholesale payments are very small, it is reasonable to expect that elasticity for
wholesale payments should be correspondingly small. On the contrary, in the case of expensive retalil
payments, where transaction costs are substantially higher, we would expect that elasticity would be
much higher.

Baseline Estimations

Using our elasticity estimations from remittance data, we provide a scenario analysis to estimate volume
increases for different segments of the cross-border market. For retail segment, we assume an elasticity
of —0.087, which corresponds to the remittance cost at the mean of cross-corridor cost distribution.2! This
figure implies that a 1 percent decline in the transaction costs leads to a 0.087 percent increase in the
volume. For the wholesale segment, we assume a much lower elasticity of —0.039, which is
approximately the average of the estimated elasticities in the lowest three percentiles from Figure 6.

21 Note that the elasticity of —0.087 is from Kpodar and Imam (2024).
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Our results show that the increases in transaction volumes are approximately equally split between
the retail and wholesale segments. The total increase in cross-border flows is estimated to be around
$5.8 trillion, representing a 3 percent increase, which equals to about 6.1 percent of world GDP (see
Table 4). Approximately half of this total increase would correspond to wholesale flows, while the other

half would be attributed to retail flows. Within the retail segment, the large majority of the increase would

correspond to retail B2B flows, which represent about 85 percent of all retail flows.

Table 4. Scenario Analysis: Increase in Transaction Volumes

Wholesale (B2B)
Retail

B2B

C2B

B2C

c2C

Of which remittances

Total

Elasticity

-0.039

-0.087
-0.087
-0.087
-0.087
-0.087

Volume

Increase (%)

24

5.2
5.2
5.2
5.2
5.2
3.0

Source: IMF staff estimations based on Beck, Janfils, and Kpodar (2022).
Note: B2B = business-to-business; B2C = business-to-consumer; C2B = consumer-to-business; C2C = consumer-to-consumer.

Volume

Increase ($ trillion)

3.5

2
0.2
0.1
0.1
0.0
5.8

Increase in Volumes

Volume Increase (%

of World GDP)

3.6

21
0.2
0.1
0.1
0.0
6.1

Robustness and Alternative Considerations

The scenario analysis is particularly sensitive to the elasticity assumptions and our focus on the intensive
margin/short-term elasticities.?? Although there is no direct literature available on non-retail cross-border

flows to ground our elasticity assumptions, a review of the literature (see Box 1) would suggest that our
elasticity proxies could be probably conservative, if we also consider longer-term effects that could

produce structural changes in the industry, for example, new services, financial deepening, and

tokenization (Aldasoro and others 2023; Agur and others 2024). This would translate into a potential
much larger effect than in our baseline; however, while plausive it would be incorporating “extensive

margin” considerations that are beyond our short-term focus on our baseline illustrative scenario.

22 The results are robust to using a 50 percent reduction in cross-border transaction costs as targeted by the G20 Roadmap

initiative. (See Annex Table 3.1.)
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Box 1. Financial Literature and Elasticities

The estimation of the price elasticity, a prominent concept in economics, has remained at the forefront
of empirical research for decades. Researchers have often developed sophisticated econometric
models, sometimes using highly granular data to estimate price elasticities in a wide variety of
industries, with applications to cost—-benefit analysis, antitrust, or policy evaluation, just to name a few.
Its significance has also extended to the sphere of international economics to evaluate the effect of
various cross-border trade and financial policies.

Nonetheless, the task of estimating the elasticity for cross-border payments presents numerous
challenges, especially in terms of data availability. Cross-border payments represent a complex
amalgam of financial transactions associated with transactions of very different nature such as the
trade in goods or services, short- or long-term financial investments, or international transfers. Thus,
the related literature that estimates price elasticities in cross-border economic transactions is typically
divided in several strands, which include the areas of international trade, international transfers to low-
income countries and emerging markets (remittances) and the market microstructure literature in
finance. A main constraint in the estimation of elasticities is obtaining sufficiently granular data,
especially for cross-border flows. To our knowledge, remittances data is the only publicly available and
sufficiently granular source related to this question.

In the financial literature, some studies have estimated the elasticity of various types of transaction
costs, although analysis of international transactions is very limited. In the context of an increasing
interest in the taxation of financial transactions as a way to curve financial market excesses after the
global financial crisis, Matheson (2011) surveyed the literature, mostly focusing on elasticities of stock
market and futures trading with respect to transaction costs and bid-ask spreads. Elasticities for
various types of financial instruments vary substantially; for example, futures trading elasticities with
respect to bid-ask spreads range between —0.1 (wheat futures) and —2.6 (gold futures). In addition,
Baltagi and others (2006) found that the elasticity of stock market trading volume with respect to
trading costs varies between —0.5 and —1 in China. Discussing the role of currency transaction tax on
foreign exchange trading, Schmidt (2007) estimated the elasticity of trading volumes with respect to
bid-ask spreads and found an elasticity equal to —0.41. Additional discussion on tax levies on financial
transactions, both domestic and international, and estimates on effects and revenues collected can be
found in Committee of Experts to the Taskforce on International Financial Transactions and
Development (2010). In the retail payments literature, Bolt, Humphrey, and Uittenbogaard (2005)
found relatively small price elasticities (below —0.5) for various means of payment (debit cards versus
cash).
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Corridor-by-Corridor Calculation for Remittances

Our analysis of the elasticities for remittances shows that it is important to consider a sufficiently granular,
corridor-by-corridor approach when estimating the potential impact of CBDCs. The World Bank remittance
database, which covers a group of about 100 countries with large remittance transaction costs—mostly
low-income and emerging markets—show that there is considerable heterogeneity across countries.
Table 5 displays the countries that are most dependent on remittances inflows, measured as a
percentage of GDP. At the top of the list, Tonga stands with remittances accounting for 42.9 percent of
GDP, followed by Samoa (29.8 percent), Lebanon (29.4 percent), Tajikistan (27.8 percent), and Gambia
(25.3 percent). The remittances reaching these countries arrive from a different set of corridors (for
example, eight different corridors in the case of Lebanon), with very different cost structures (for example,
the most expensive corridor is being faced by Eswatini with a cost of above 21 percent).

Some countries have strong dependence on few corridors that tend to be also very expensive. For
instance, Lesotho and Eswatini have some very large expensive corridors with transaction costs close to
20 percent, since they are each dependent on only one corridor originating in South Africa. Others such
as Lebanon and South Sudan have a strong dependence on remittances, but have a much more
diversified corridor structure, with less pronounced differences across corridors.

Table 5. Importance of Cost of Remittances across Countries

Corridor by Corridor Information

Most Expensive Corridor Second Most Expensive Corridor
Remittances Remittances  Number of Cost Most Sender Cost Second Most Sender

Country Inflows (% of GDP) Costs (avg, %) Corridors Expensive Corridor  Corridor Expensive Corridor  Corridor
Tonga 42.87 9.17 2 9.58 New Zealand 8.44 Australia
Samoa 29.83 7.94 2 8.03 New Zealand 7.80 Australia
Lebanon 29.36 9.01 8 11.22 United States 10.81 Australia
Tajikistan 27.84 7.91 1 7.91 Germany
Gambia 25.31 13.45 1 13.45 United Kingdom
Kyrgyzstan 23.92 2.35 2 8.84 Germany 1.12 Russia
El Salvador 23.05 3.98 1 3.98 United States
Honduras 22.85 4.58 2 7.49 Spain 4.26 United States
Jamaica 21.80 6.80 3 7.03 United Kingdom 6.89 United States
Haiti 20.44 6.08 4 9.48 France 8.25 Dominican Republic
Lesotho 20.27 19.90 1 19.90 South Africa
Nepal 20.09 3.58 8 4.31 United States 4.16 Saudi Arabia
Comoros 19.67 7.03 1 7.03 France
Somalia 16.65 6.40 5 9.1 Sweden 7.83 Australia
Vanuatu 15.75 9.96 2 9.96 Australia 9.08 New Zealand
South Sudan 14.48 9.26 5 11.96 Kenya 9.28 United Kingdom
Nicaragua 13.73 5.73 2 6.91 Costa Rica 4.54 United States
Cape Verde 13.52 7.91 2 9.08 United States 7.07 Portugal
Fiji 9.71 7.24 2 7.83 New Zealand 6.79 Australia
Zimbabwe 6.29 11.05 4 13.29 South Africa 8.64 Canada

Source: World Bank remittances database and IMF staff estimations based on Kpodar and Imam (2024).

Note: This table shows 20 countries with the highest importance of remittances inflows (as percent of GDP), sorted from highest to lowest. Remittance flows
and costs data are for 2022, except for Kyrgyzstan where we use cost data for 2021 for the corridor with Russia. Eswatini is not shown in the table as it is not
among the 20 countries that have largest remittance flows (measured as percent of their GDP).
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We can incorporate those aspects into a disaggregated country scenario analysis of the impact of
CBDCs by aggregating corridor-by-corridor effects for each receiving country. Assuming a uniform 60
percent reduction in transaction costs across all corridors, we can apply different elasticities based on the
transaction cost levels of each specific corridor, as derived from our previous estimates. We can then
estimate the total volume increase for each country by aggregating the effects across all relevant
corridors. Given the presence of large fees in certain corridors, our illustrative scenario—assuming a 60
percent fee reduction—would likely result in a significant increase in volumes, as the assumed elasticities
are higher for more expensive corridors, reflecting the nonlinear nature of the effect. The final estimated
impact for each country is derived by aggregating the corridor effects, weighted by the importance of each
corridor to the country.

Our corridor-by-corridor estimations indicate that the potentially most benefited countries by CBDC
are not only a function of the importance of remittances in their economy, but also the cost structures that
they are facing. Table 6 and Figure 7 show that some small emerging markets and low-income countries
such as Lesotho, Tonga, and Lebanon—which receive large remittance inflows through relatively
expensive corridors—can experience very high increase in volumes (as percent of GDP) resulting from
the assumed 60 percent decline in cross-border transaction costs. The table shows strong nonlinear
effects in some countries, the increase in remittance flows can be up to 23 percent for Lesotho,
representing about 5 percent of its GDP. Most countries in the table have a strong dependence on
remittances, constituting more than 10 percent of their GDP, and typically face high average remittance
costs, exceeding 9 percent.?3

23 Although the expenses for maintaining the infrastructure, advertising, and educating the public to increase adoption rates could
be significant for low-income countries, a cost-benefit analysis is beyond the scope of this note.
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Table 6. Effects of CBDC: Heterogeneous Effects for Remittances
Cost Most Increase  Increase in
Remittances Inflows Remittances Expensive in Flows  Flows (% of
Country (% of GDP) Costs (avg, %) Corridor (in %) GDP)
Lesotho 20.27 19.90 19.90 23.10 4.68
Lebanon 29.36 9.01 11.22 16.32 4.79
Zimbabwe 6.29 11.05 13.29 16.24 1.02
Comoros 19.67 7.03 7.03 15.06 2.96
Samoa 29.83 7.94 8.03 13.71 4.09
Vanuatu 15.75 9.96 9.96 13.65 2.15
Tonga 42.87 9.17 9.58 13.45 5.77
Cape Verde 13.52 7.91 9.08 11.81 1.60
Jamaica 21.80 6.80 7.03 11.27 2.46
Haiti 20.44 6.08 9.48 10.47 2.14
Fiji 9.71 7.24 7.83 10.17 0.99
Nicaragua 13.73 5.73 6.91 8.25 1.13
Somalia 16.65 6.40 9.1 7.27 1.21
South Sudan 14.48 9.26 11.96 6.66 0.96
Gambia 25.31 13.45 13.45 6.60 1.67
Tajikistan 27.84 7.91 7.91 6.11 1.70
Honduras 22.85 4.58 7.49 5.83 1.33
Kyrgyzstan 23.92 2.35 8.84 4.71 1.13
El Salvador 23.05 3.98 3.98 4.84 1.12
Nepal 20.09 3.58 4.31 4.63 0.93
Source: World Bank remittances database and IMF staff estimations based on Kpodar and Imam (2024).
Note: This table shows 20 countries with the highest increase in flows (in %), sorted from highest to lowest. Remittance flows
and costs data are for 2022 except for Kyrgyzstan, where we use cost data for 2021 for the corridor with Russia. CBDC =
central bank digital currency.

Figure 7. Effects of CBDC: Cross-Country Variation for Remittances

Remittances increase as percent of GDP (assuming 60 percent reduction in costs)

Source: World Bank remittances database and IMF staff estimations based on Kpodar and Imam (2024).

Note: CBDC = central bank digital currency. The boundaries, colors, denominations, and any other information shown on the maps
do not imply, on the part of the International Monetary Fund, any judgment on the legal status of any territory or any endorsement
or acceptance of such boundaries.
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Conclusion

The potential of digital money and CBDCs to revolutionize cross-border payments is increasingly evident,
particularly in addressing the long-standing challenges of high costs, inefficiencies, and slow transaction
speeds. Our analysis highlights that the introduction of CBDCs could significantly lower transaction costs,
especially in high-cost remittance corridors, leading to a substantial increase in cross-border payment
volumes. By reducing the number of intermediaries, enhancing competition, and potentially improving
compliance with AML/CFT regulations, CBDCs offer a promising solution to the inefficiencies that have
plagued cross-border payments for decades. Other digital payments innovations, such as interlinking fast
payment systems across countries and multilateral cross-border platforms, could also in principle deliver
a similar increase in cross-border payment volumes if their implementation result in a similar assumed
reduction in cross-border transaction costs.

However, the impact of digital money and CBDCs will vary considerably across different countries
and corridors. Small emerging markets and low-income countries, which are heavily dependent on
remittances and face high transaction costs, stand to benefit the most. Our findings suggest that the
increase in remittance volumes against a unit decline in remittance costs becomes more pronounced as
fee levels increase, because of nonlinear nature of remittance elasticities. This variation is an important
factor that would determine the potential impact of CBDC on remittances. Our corridor-by-corridor
analysis shows that in countries such as Lesotho, Tonga, and Lebanon, where remittance costs are
particularly high, the introduction of CBDCs could lead to dramatic increases in remittance volumes,
contributing significantly to GDP growth. These findings suggest that the deployment of CBDCs could be
a powerful tool for promoting financial inclusion and economic development in regions where traditional
financial systems have failed to deliver affordable and efficient services.

Although the overall global benefits of digital money and CBDCs are clear, realizing their full potential
will require careful consideration of country-specific factors. Policymakers should tailor their CBDC
strategies to address the unique challenges and opportunities within each country’s remittance corridors
including legal and regulatory challenges. By doing so, they can ensure that the benefits of CBDCs are
maximized, leading to more equitable and inclusive financial systems worldwide. As long-term benefits of
CBDCs continue to be explored and developed—also in partnership with tokenization technologies—they
hold the promise of transforming cross-border payments and contributing to a more efficient and
accessible global financial system.
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Annex 1. Data Sources

»  Cross-border volumes by type: FXC Intelligence

Q https://www.fxcintel.com/cross-border-payments-market-sizing-data

 Classification: Wholesale and retail, business-to-business, business-to-consumer, and so
on

* Remittances Costs: World Bank (based on FXC intelligence)

Q https://remittanceprices.worldbank.org/

O Limited coverage: about 90 receiving countries and about 40 sending countries; the
number of corridors is also quite limited (some receiving countries have only a few

observations)
« Remittance flows/volumes: Knomad

Q https://www.knomad.org/data/remittances

U This data is provided by Knomad, but essentially uses balance-of-payment data (so the
source comes from authorities/International Monetary Fund)

U Available for most countries in the world and also includes bilateral flows (although many
bilateral corridors are missing because of lack of data, or perhaps because flows are
negligible)

+ Costs for wholesale cross-border transactions: McKinsey paper

U A vision for the future of cross-border payments (McKinsey, 2018)
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Annex 2. Econometric Specifications

Reduction in Transaction Costs
To estimate the potential transaction cost reduction effects of central bank digital currency on remittance
costs, we use the econometric specification following Beck, Janfils, and Kpodar (2022):

it

Cost, = pbankshare, + f,respondent, + S,AML, + S,gdp,, + ﬂsgdpjt + ﬂﬁpopf"”‘1 + ,£$’7pop;‘;ral

+ fitrade,, + B,distance, +Q,
where the dependent variable Cost;: denotes the remittance transaction cost between country i and j and
the main determinant variables of interests bankshare;, respondent;, and AML; denote share of banks,

the number of respondents, and AML index in country i at time {, respectively. The parameters gdp;: and

rural

gdp;: denote log GDP per capita in country i and j, respectively; pop,™ and pop;‘j""‘l denote rural

population share in country i and j, respectively; tradej: and distance;: denote log bilateral trade and
distance between country j and j. Our analysis exploits the corridor-time variation across 365 corridors
from 2011 and 2020, as shown in Annex Table 2.1.

Annex Table 2.1. Cost Determinants

(1) (2) (3)
Variables Pooled Pooled Clustering
Share of banks 7.428*** 6.383*** 6.383***
(0.379) (0.508) (1.059)
Number of respondents -0.110*** -0.0590** -0.0590*
(0.0186) (0.0240) (0.0307)
AML index 0.656*** 0.542*** 0.542***
(0.0752) (0.104) (0.094)
Ln(source GDP per capita) -0.157* -0.157*
(0.0910) (0.057)
Ln(destination GDP per capita) -0.0997 -0.0997
(0.0881) (0.0725)
Source rural population share 0.0643*** 0.0643***
(0.00892) (0.006641)
Destination rural population share -0.0214*** -0.0214***
(0.00562) (0.00492)
Ln(bilateral trade) -0.0794 -0.0794
(0.0813) (0.0697)
Ln(distance) 0.520*** 0.520***
(0.153) (0.1087)
Constant 2.786*** 7.000** 7.000**
(0.513) (2.872) (1.992)
Observations 2413 1807 1807
R-squared 0.188 0.212 0.212
Corridor fixed effects NO NO NO
Year fixed effects NO NO NO

Source: IMF staff estimations based on Beck, Janfils, and Kpodar (2022).

Note: Heteroskedasticity and Autocorrelation Consistent standard errors are in parentheses in columns 1 and 2. Standard
errors are clustered on year. AML = anti-money laundering.

*p<0.1,* p<0.05 " p<0.01.
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Elasticity Estimations
To understand the elasticity of remittances to the transaction costs, we follow Kpodar and Imam (2024)
and estimate a nonlinear version of their specification:

remi]’t = ﬁlCOStijt—l X Icostbin + ﬂZCOStijz—l + ﬁ3lcostbin + FX + ai]’ + at + Og/'t

where rem;i is the log of remittance values and costj: denotes the log of transaction cost of remittances
between corridor j and j. The parameters «a; and «; denote corridor and time fixed effects, respectively.
Note that, to examine the heterogeneity in remittance elasticity, we interact cost variable with a dummy
variable leostbin Which takes up values between 1 and 12 depending on the value of corridor transaction
cost within the cost distribution of the sample. Specifically, we generate the dummy variable based on the
cost level as follows: (1) below 1st percentile, (2) between 1st and 20th percentile, (3) between 20th and
25th percentile, (4) between 25th and 40th percentile, (5) between 40th and 50th percentile, (6) between
50th and 60th percentile, (7) between 60th and 75th percentile, (8) between 75th and 90th percentile, (9)
between 90th and 95th percentile, (10) between 95th and 99th percentile, (11) between 99th and 99.5th
percentile, and (12) above 99.5th percentile.

Annex Table 2.2 presents the elasticity estimations for Groups 1-12. Note that both remittance and
cost variables are defined in log terms (for example, rem = log(Rem)); thus, the partial derivate of
remittances with respect to costs in the estimations represents the elasticities as follows:

ORem Cost OlogRem Orem
0Cost Rem OlogCost Ocost

elasticity being —0.024 for the lowest cost group and —0.399 for the highest cost group.

. Elasticity increases substantially with the remittance costs with

Annex Table 2.2. Elasticity Estimations

(1) () ©)

Variables Baseline Robustness 1 Robustness 2
Group 1 -0.0246 -0.0175 -0.0688
(0.187) (0.148) (0.174)
Group 2 -0.0322 -0.0694** -0.0376
(0.0374) (0.0274) (0.0427)
Group 3 -0.0617* -0.0824*** -0.0411
(0.0363) (0.0258) (0.0309)
Group 4 -0.0800** -0.0781** -0.0468**
(0.0385) (0.0288) (0.0220)
Group 5 -0.109** -0.0970*** -0.0619**
(0.0428) (0.0317) (0.0234)
Group 6 -0.122** -0.0828** -0.0683**
(0.0471) (0.0361) (0.0278)
Group 7 -0.152*** -0.0778* -0.0773**
(0.0529) (0.0403) (0.0352)
Group 8 -0.183** -0.0815 -0.0747*
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Group 9

Group 10

Group 11

Group 12

/costbin

costito

costit-3

costijj-4

remij-

remije—-

remij-3

remij4

COStijt+1

costito

costii3

COStijt+4

Ln(GDP per capita source)

Ln(GDP per capita destination)

Ln(USD exchange rate)

Ln(migrants population)

Constant

(0.0681)
-0.264**
(0.0624)
-0.313%*
(0.0773)
-0.346***
(0.0913)
-0.399***
(0.0731)
0.0381*
(0.0216)

6.088***

(0.0495)
-0.144*
(0.0527)
-0.177**
(0.0556)
-0.212**
(0.0806)
-0.263***
(0.0638)
0.0129
(0.0174)

0.565***

(0.0612)
0.442**

(0.183)

0.280***
(0.0466)
0.304**

(0.119)

0

(0.0409)
-0.0978*
(0.0558)
-0.144**
(0.0688)
-0.163*
(0.0820)
-0.21 1%+
(0.0724)
0.0216
(0.0225)
0.0260
(0.0268)
-0.0289
(0.0237)
0.0299
(0.0297)
0.420***
(0.0559)
-0.0551
(0.0484)
0.0586*
(0.0341)
0.326***
(0.0506)
-0.0273
(0.0256)
0.0970*
(0.0483)
-0.0629**
(0.0244)
0.0617*
(0.0334)
0.0280
(0.0762)
0.449***
(0.0752)
0.0929
(0.0605)
0.197**
(0.0862)
0
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(0.0951)

Corridor fixed effects YES
Time fixed effects YES
Number of observations 1902
Number of corridors 70

(0)

YES

YES

1855
69

)

YES

YES

1423
69

Source: IMF staff estimations based on Kpodar and Imam (2024).
Note: Heteroskedasticity and Autocorrelation Consistent standard errors are in parentheses.

*p<0.1,* p<0.05 ** p<0.01.
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Annex 3. Robustness

Annex Table 3.1 Scenario Analysis (Robustness): 50 Percent Reduction in Transaction Costs

Reduction in Transaction Costs
In Billion USD As % of Flows As % of World GDP

Wholesale (B2B) 72.8 0.05 0.08
Retail

B2B 284.3 0.75 0.30

C2B 31.0 1.00 0.03

B2C 14.5 0.85 0.02

c2c 22.5 1.25 0.02

Of which remittances 14.0 3.10 0.01

Total 425.0 0.22 0.45

Note: IMF staff estimations based on 50 percent cost reduction scenario analysis and leveraging data from the G20 Roadmap
progress report for retail transaction costs; McKinsey (2018) for wholesale transaction costs; and World Bank for remittances in a
sample of about 100 countries (low-income countries and emerging markets). B2B = business-to-business; B2C = business-to-
consumer; C2B = consumer-to-business; C2C = consumer-to-consumer.
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