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Foreword

The 25th BIS Annual Conference took place in Basel, Switzerland on 26 June 2026.
The event brought together a distinguished group of central bank Governors, leading
academics and former public officials to exchange views on the theme “Central banks
and macro-financial stability in a fragmented global economy”. Three papers
presented at the conference are released as BIS Working Papers, nos 1384, 1385 and
1386, while the fourth paper will be released as BIS Working Paper no 1387 at a later
date.

BIS Paper no 176 contains remarks from the panel discussion on “Monetary
policy in a fragmented global economy”.
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Competing Rails for Cross-Border Payments:
Banks, Fintechs, and Stablecoins *

Wenxin Du' Catherine Huang * David Scharfstein
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Abstract

Cross-border payments remain slow and expensive despite significant improvements
in digital financial infrastructure over the past several decades. This paper compares
the cost of sending cross-border payments across three payment rails: traditional banks
operating through the correspondent banking system and SWIFT, fintech money trans-
fer operators (MTOs) such as Wise, Remitly, and the digital arm of Western Union,
and stablecoin-based transfers. We construct harmonized all-in costs measures across
these three rails for different corridors and payment values. We find that fintech MTOs
have significantly compressed the costs of cross-border payments, and demonstrate that
stablecoins are not a panacea for frictions in cross-border payments.
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1 Introduction

Over the past decade, many countries have adopted fast domestic electronic payment sys-
tems. However, cross-border retail payments remain slow and expensive. For retail payments,
despite decades of efforts to enhance transparency and competition, the global average cost
of sending $200 internationally remains well above the G20’s target of reducing remittancet
prices to below 3 percent (Financial Stability Board (2025)).

Traditional cross-border payments rely on the correspondent banking system, in which
banks maintain bilateral nostro/vostro accounts in different jurisdictions and use the Society
for Worldwide Interbank Financial Telecommunication (SWIFT) network for messaging.
This architecture does not work well for small-value transfers, as lengthy intermediary chains
introduce significant fees and delays, with substantial cost and speed heterogeneity across
corridors.

Over the past decade, two sets of innovations have challenged the dominance of corre-
spondent banking. The first is the rise of non-bank money transfer operators (MTOs), such
as Wise, Remitly, Moneygram, and the digital arm of Western Union. These entities by-
pass the corresponding banking system and directly establish local settlement accounts with
local banks. These non-banks have significantly lowered costs, particularly in high-volume
corridors where customer flows can be matched internally and where access to local banking
systems is straightforward.

A more recent development is the use of stablecoins, which are crypto-tokens pegged
to fiat currencies, as a cross-border settlement instrument. Remittances via stablecoins
typically involve a “stablecoin sandwich” the sender converts local fiat into a USD-linked

stablecoin, transfers the asset on-chain via a public blockchain, and the recipient converts



back into local fiat currency, often through a centralized crypto exchange that supports the
local fiat currency redemption. Stablecoin rails can be used by retail users but also by fintech
money transmitters themselves. A notable example is Felix Pago, a payment company that
uses the stablecoin sandwich to help customers send remittances from the United States to
Mexico via Whatsapp (Du and Scharfstein (2026a)).

With the help of a foreign-currency stablecoin, a “double-decker” stablecoin sandwich can
also be used for cross-border payments. In this case, the sender converts local fiat into a USD
stablecoin, transfers the asset on-chain via a public blockchain, converts the USD stablecoin
into a foreign-currency stablecoin, and then redeems the foreign currency stablecoin into
foreign currency fiat. So far, most stablecoins in circulation are denominated in the U.S.
dollar, so the use of the “double-decker” stablecoin sandwich is quite limited. However,
compared to the conventional stablecoin sandwich, the double-decker stablecoin sandwich can
also perform the foreign exchange (FX) transaction on chain, using decentralized protocals,
such as Uniswap, which offers on-chain price discovery and atomic settlement. A good
example of a “double-decker” stablecoin is to make payment between USD and EUR using
Circle’s USD stablecoin USDC, and EUR stablecoin, EURC (Adams et al. (2023)).

This paper compares the cost of sending cross-border payments across three architec-
tures, traditional banks, non-bank money transmitters, and stablecoin-based transfers. Our
main dataset on fintech MTOs’ transfer costs are constructed from own manual collection of
pricing from MTOs at the intraday frequency. We supplement our data with World Bank’s
Remittance Prices Worldwide index, which provides systematic pricing data for banks and
MTOs at quarterly frequency. On the costs of retail SWIFT transfers, we collect a small
sample of bank wire transfer costs from our personal transactions. On the stablecoin rails, we

collect data on stablecoin-fiat exchange rate pair transaction prices from Coindesk, commis-



sions on centralized crypto exchanges, gas fees on public blockchains, and Defi transaction
fees. As a reference benchmark, we use intraday FX rates from Bloomberg BFIX.

Our findings yield five main takeaways for the structure of cross-border payment markets.
First, retail cross-border payment costs primarily reflect payment architecture rather than
underlying FX market illiquidity. Wholesale FX markets for major currencies are deep and
trade at minimal spreads, yet retail FX markups for FX wires done by large global banks
can reach 200-400 basis points even for the most liquid currency pairs. This wedge likely
reflects the significant fixed costs of establishing correspondent banking arrangements, as
well as the substantial market power banks hold in the provision of retail payment services.

Second, fintech MTOs have significantly compressed spreads relative to traditional retail
bank wires. Across a broad range of currencies, the average costs of sending cross-border
payments via MTOs range from 40 to 150 basis points with scale economies as transfer size
increases. MTOs’ advantage arises from internal flow netting, pre-funded local liquidity,
digitalized compliance processes, and transparent pricing models. Meanwhile, these firms
continue to depend on regulated banking partners and wholesale FX markets to manage
residual imbalances. As a result, cost heterogeneity across currency tiers persists, and trans-
fers involving emerging-market currencies remain materially more expensive.

Third, stablecoin-based payment rails reduce certain settlement and balance sheet fric-
tions, but they do not eliminate intermediation. For major currencies, the FX component
of the stablecoin sandwich can be executed close to benchmark FX rates, and blockchain
transfer fees are economically negligible. At the same time, explicit exchange trading fees,
withdrawal charges, and reliance on centralized on- and off-ramp providers introduce new
costs. Crypto exchanges effectively perform functions analogous to correspondent interme-

diaries. Stablecoin rails therefore reallocate intermediation across institutions rather than



remove it.

Fourth, stablecoins exhibit some competitive advantage in capital-controlled or seg-
mented FX markets. In several emerging-market corridors, stablecoin-implied FX rates
are more favorable than benchmark official rates for outbound transfers, consistent with
a stablecoin access premium driven by demand for dollar exposure. In these environments,
stablecoin rails may undercut traditional remittance channels not because of superior techno-
logical efficiency alone, but because they operate partly outside conventional capital account
constraints. These cost advantages arise from capital control distortions, not from techno-
logical efficiency. Our finding of stablecoin access premium in emerging markets with capital
control is consistent with the Bitcoin premium as documented in von Luckner, Reinhart,
and Rogoff (2023) and von Luckner, Koepke, and Sgherri (2024).

Fifth, liquidity constraints in stablecoin-linked FX markets currently limit the scalability
of stablecoin payment rails. Stablecoin—fiat trading volumes remain negligible relative to
global FX markets, and implied spreads are volatile across many currencies. Limited market
depth restricts the transaction sizes for which favorable pricing can be reliably obtained.
The USD stablecoin—euro pair is the most liquid stablecoin FX market, with average daily
volumes of about $185 million on centralized exchanges (CEXSs) and roughly $15 million on
decentralized exchanges (DEXs). This combined $200 million in daily volume is dwarfed by
the approximately $2.7 trillion in daily EUR turnover in traditional FX markets.

The remainder of the paper is organized as follows. Section 2 describes the traditional
correspondent banking system and SWIFT, the rise of non-bank money transmitters, and
the stablecoin sandwich architecture. Section 3 introduces the data. Section 4 discusses
methodology used to construct harmonized cost measures. Section 5 presents empirical

results comparing costs of bank and fintech-based FX across corridors. Section 6 shows



similar analysis for stablecoin-based FX methods. Section 7 compares these payment rails
across infrastructure, speed, cost, liquidity, trust, regulation and user experiences. Section 8

concludes.

2 Background: Cross-Border Payment Architectures

2.1 Correspondent Banking and the SWIFT Network

The dominant architecture for retail and wholesale cross-border payments today is the cor-
respondent banking system. Banks typically do not maintain direct accounts with every
foreign institution. Instead, when a customer in country A sends funds to a beneficiary in
country B, the sending bank routes the payment through a chain of intermediary banks that
hold correspondent (nostro/vostro) accounts for one another. Settlement occurs by adjusting
these interbank account balances.

Communication across the chain relies heavily on SWIFT. SWIFT provides secure, stan-
dardized messaging for payment instructions but does not perform settlement itself.! Settle-
ment takes place in correspondent accounts or through domestic real-time gross settlement
systems. As a result, the speed, cost, and transparency of cross-border transfers depend
on the structure of correspondent relationships, as well as each intermediary’s operational
processes, risk management, and compliance checks.

Three features of this architecture are central to understanding its cost structure. First,
payments often traverse multiple correspondent banks. Each intermediary charges its own

handling fee or FX spread, and multi-hop chains introduce uncertainty about the final

LCipriani, Goldberg, and La Spada (2023) provide a comprehensive overview of the SWIFT system.
Cerutti, Firat, and Hengge (2025) studies characteristics and payments of cross-border payments using
SWIFT data.



amount received. Second, correspondent banks must hold liquidity in multiple currencies
to facilitate payments and absorb intraday timing frictions. Holding nostro balances occu-
pies scarce balance sheet capacity, interacts with capital and liquidity regulations, and often
requires daylight overdraft arrangements. These costs are recovered through fees and FX
markups. Third, the AML/CFT regime imposes extensive sanctions screening, customer due
diligence, and monitoring obligations. These checks are often duplicated along the chain,
leading to slow processing, requests for additional information, or outright rejections. The
resulting operational overhead contributes meaningfully to costs.

Despite improvements in messaging (e.g., SWIFT Global Payment Innovation) and reg-
ulatory technology, correspondent banking remains expensive, slow, and non-transparent

relative to domestic digital payment systems.

2.2 Non-Bank Money Transfer Operators

Over the past decade, fintech money transmitters have emerged as dominant players in
consumer cross-border payments. Examples include Wise, Remitly, Revolut, Western Union
and MoneyGram. These firms operate under money-service business or payment-institution
regulatory frameworks rather than banking licenses.

Their business model modifies, but does not fully replace, correspondent banking. They
maintain local accounts in each jurisdiction (usually through partner banks). When a cus-
tomer sends money from country A to B, the firm often pays out of its local balance in
B directly, avoiding a cross-border transaction at the moment of customer transfer. They
internalize FX and netting: customer flows in opposite directions are offset internally, with
only residual imbalances settled through wholesale FX markets or cross-border bank trans-

fers. This reduces reliance on correspondent chains. They also digitize onboarding, KYC,



and operations, which reduces marginal processing cost per transaction. Relative to banks,
they typically provide more transparent pricing, a fixed fee plus a clearly disclosed FX rate
ahead of the transfer.

This architecture can significantly reduce costs in high-volume corridors where flow net-
ting is feasible and liquidity can be pre-funded cheaply. However, these firms often still rely
on correspondent banks for liquidity rebalancing, local banking partners for cash payout,
and traditional FX markets for hedge or imbalance settlement. Thus, although fintechs
re-optimize the traditional architecture, they do not fully bypass it. The degree of bypass
is corridor-specific and depends on capital controls, domestic payment infrastructure, and

access to local banking systems.

2.3 Stablecoins and the Stablecoin Sandwich

A newer and rapidly developing cross-border payment mechanism uses stablecoins, which are
crypto-tokens pegged to fiat currencies, typically USD (e.g., USDT, USDC). These tokens
can be transferred globally on public blockchains without relying on correspondent banks or
bank-operated messaging networks.

Cross-border value transfer via stablecoins typically takes the form of a stablecoin sand-
wich. A sender in country A converts local fiat currency into stablecoins using a centralized
exchange, OTC broker, or peer-to-peer marketplace. The sender then transfers the sta-
blecoins across borders via a blockchain such as Ethereum, Tron, or Solana. Finally, the
recipient in country B converts the received stablecoins into local fiat.

This structure decomposes the payment into two FX conversions plus an on-chain trans-
fer:

Fiat 4 — Stablecoinygp = on-chain transfer = Stablecoingsp — Fiatg.



The economics depend on the stablecoin—foreign currency fiat pairs market depth, on-
and off-ramp fees (including exchange deposit and withdrawal fees), and blockchain gas
fees. Stablecoins can signficantly lower transfer costs in some emerging-market corridors,
particularly where there are important capital control barriers. Compared to the MTOs,
the stablecoin-based rail does not require pre-funding of local currency liquidity. However,
the payment companies often need to partner with crypto exchanges and different fintech

intermediaries to complete all pieces of the sandwich.

2.4 DeFi FX Markets and Multi-Currency Stablecoins

A further development relevant to cross-border payments is the emergence of on-chain FX
markets facilitated by decentralized finance (DeFi) protocols. These markets allow users to
trade fiat-denominated stablecoins, such as USDC (USD-pegged) and EURC (EUR-pegged),
without traditional FX intermediaries, relying instead on automated market makers (AMMs)
such as Uniswap and PancakeSwap.

The availability of multi-currency stablecoins enables decentralized FX pairs. For ex-
ample, the USDC-EURC pair functions as an on-chain EUR/USD market. In a constant-

product AMM with reserves xyspc and ygurc, the implied EUR/USD rate is:

EUR,/USD price = YEURC.
Tuspc

Trades move these balances and therefore the price, while arbitrageurs ensure that on-chain
rates track traditional FX markets, subject to gas costs and liquidity depth.

For cross-border payments, we now have a double-decker stablecoin sandwich with two



stablecoins involved:

FiatUSD — USDC — EURC — FiatEUR,

substituting the on-chain FX step for traditional FX conversion. When USDC-EURC lig-
uidity is deep, this structure can produce spreads comparable to institutional FX markets,
offering a potentially lower-cost alternative for EUR-denominated payouts or for corridors

where wholesale EUR access is expensive or restricted.

3 Data Sources

This section describes the various datasets used to measure cross-border payment costs span-
ning traditional banks, non-bank fintech payment providers, and stablecoin-based payment

rails.

3.1 World Bank Remittance Prices Worldwide (RPW)

One historical data source for cross-border payments is the Remittance Prices Worldwide
(RPW) database maintained by the World Bank.? The RPW dataset is based on pricing in-
formation from FXC Intelligence, which collects data from a wide range of bank and non-bank
money transmitters across more than 300 remittance corridors. For each provider—corridor
pair, the database reports the explicit fee charged to the sender, the foreign exchange (FX)
margin relative to the mid-market exchange rate, and the resulting total cost expressed as a
percentage of the amount sent. Costs are reported for standardized transaction sizes of $200
and $500, allowing for consistent cross-corridor comparability.

The data are available at a quarterly frequency, with one daily observation per quarter

2The World Bank, Remittance Prices Worldwide, available at http://remittanceprices.worldbank.
org.
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for each money transmitter. Because the dataset focuses on remittances, the vast majority
of corridors run from developed to developing markets. While there are a small number
of corridors between developing economies, the dataset does not cover transfers between

advanced economies.

3.2 Real-Time Data Collection from Fintech Money Transfer Operators

To complement the RPW data, we collect real-time pricing information directly from the
publicly accessible websites of four leading fintech non-bank money transmitters. This allows
us to construct an intraday dataset sampled at 30-minute intervals, covering approximately
100 corridors and transaction amounts of $200, $500, $10,000, and $50,000.

The primary advantage of this dataset is that it enables the study of cross-border payment
costs between advanced economies, which are largely absent from the RPW database. In
addition, the high-frequency nature of the data permits a more precise measurement of FX
costs and allows us to analyze pricing dynamics during periods when FX markets are closed.
A limitation of this dataset is its relatively short time span: data collection began in January

2026, precluding an analysis of pricing behavior prior to that date.

3.3 FX Wire Transactions via a B2B Fintech Platform

In addition to real-time quoted rates, we use data from historical FX wire transfers provided
by a community bank and an educational institution. Both executed their outgoing FX wires
through the same B2B fintech payments platform.

We observe anonymized outgoing FX wire transactions, including transaction dates,
amounts, currencies, and applied exchange rates. The data cover the period 2024-2025

for the community bank and 2025 for the educational institution.
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3.4 Personal FX Wire Transactions

To supplement data on retail-level FX wire transfers conducted through large global banks,
we also collect a small anecdotal dataset based on personal transactions. This dataset
includes a limited number of transfers across the United States, Europe, the United Kingdom,
and Singapore, all executed via major international banks. Although comprehensive data on
the costs of cross-border payments across these advanced-economy corridors are not available,
this limited collection nonetheless provides useful transparency into the payment rails most

commonly used by bank customers.

3.5 Crypto Market Data

We obtain data on stablecoin—fiat currency transactions involving USDT and USDC from
all centralized crypto exchanges available through CoinDesk. We collect transaction prices
and volumes at a 30-minute frequency. To the extent possible, we also gather platform-
specific fees from the websites of these exchanges, including trading commissions as well as
withdrawal and deposit fees.

In addition, we collect data on blockchain gas fees from Token Terminal to account for
the cost of transferring stablecoins on-chain. We assemble data on on-chain FX trading
in DeFi protocols involving USD-denominated stablecoins and foreign-currency stablecoins
using Dune Analytics. We collect both transaction prices and protocol-level fees to get a

complete picture of the price of conducting FX on decentralized exchanges.

3.6 Bloomberg FX Data

For daily data, we use Bloomberg BGN rates for FX pairs at the New York close as bench-

mark reference rates. To align with our intraday fintech and crypto datasets, we also use
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Bloomberg BFIX pricing, which consists of executable FX quotes on the Bloomberg trading
platform sampled at 30-minute intervals.

For most of the analysis, we use spot exchange rates with standard T + 2 settlement. For
many currency pairs, we additionally collect same-day (7" + 0) exchange rates. When direct
T + 0 quotes are unavailable, we construct the 7"+ 0 rate by adjusting the 7"+ 2 spot rate
using implied forward points derived from overnight (O/N) and tomorrow/next (7//N) FX

swaps.

4 Methodology

Our objective is to construct a harmonized measure of the all-in cost of cross-border pay-
ments that is comparable across heterogeneous payment architectures, including traditional
bank wires, non-bank fintech money transmitters, and stablecoin-based payment rails. For
each transaction or quoted price observation, we express total costs as a percentage of the
amount sent and decompose them into an implicit FX markup component and explicit fees,

if possible.

4.1 FX Cost

We benchmark all observed exchange rates against contemporaneous Bloomberg reference
rates. When intraday timestamps are not available, we use Bloomberg daily BGN rates at
the New York close. When intraday timestamps are available, we benchmark customer-facing
exchange rates against Bloomberg BFIX executable quotes sampled at 30-minute intervals.

Throughout the paper, we define the exchange rate E;;; as the number of units of
receiving currency j per unit of paying currency ¢ at time ¢. A higher value of E; ;; implies

a cheaper transfer, as the recipient receives a larger amount of the destination currency for
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a given amount of the paying currency.

For each observation, the FX cost is defined as the difference between the Bloomberg
bbg
5]

-1 and the effective exchange rate applied to the customer Ef

benchmark exchange rate £ C it

2

We measure the FX markup using the log difference, expressed in basis points:
FX Costije = 10,000 x (In B —In B¢, )

This measure captures implicit pricing embedded in the exchange rate and does not incor-

porate any explicit fees charged on the transaction.

4.2 Explicit Fees

Explicit fees include any fixed or proportional charges disclosed to the customer at the time
of the transaction, such as wire fees, service fees, transfer fees, or platform commissions.
Fixed fees are converted into basis points by dividing the fee amount by the transaction
value and multiplying by 10,000. When multiple fee components apply, we aggregate them

into a single explicit fee measure expressed in basis points.

4.3 All-in Cost

The harmonized all-in cost of a cross-border payment is defined as the sum of the FX markup
and explicit fees:

All-in Cost; j; = FX Cost; ;; + Explicit Fees, ; ;.

This definition ensures comparability across providers and payment rails, regardless of whether

costs are levied primarily through exchange-rate markups or explicit charges.
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4.4 Classification of Currency Tiers

Table 1 provides a snapshot of global foreign exchange market activity using data from the
2025 BIS Triennial FX Turnover Survey, together with bid—ask spreads in spot FX markets
for USD-linked pairs. FX trading volumes are extraordinarily large. Average daily global FX
turnover reached approximately $9.5 trillion in April 2025, with transactions involving the
U.S. dollar accounting for nearly $8.5 trillion. Spot FX markets for actively traded currencies
are highly liquid, with bid—ask spreads measured in only a few basis points.

The large turnover and tight bid-ask spreads imply that, for major currencies, FX conver-
sion costs in wholesale markets are economically negligible relative to the costs observed in
retail and payment-oriented settings. For example, the EUR, JPY, and GBP trade against
the U.S. dollar with average bid—ask spreads between 6 and 9 basis points, while several
emerging markets currencies have bid-ask spreads below 10 basis points. As a result, large
deviations from benchmark FX rates observed in bank wires, fintech transfers, or stablecoin-
based payments cannot be attributed to underlying FX market illiquidity, but instead reflect
frictions specific to payment rails, balance sheet usage, regulatory constraints, or pricing
power.

To organize the analysis and capture systematic heterogeneity across currencies, we clas-
sify currencies into four tiers based on their role and liquidity in global FX markets, as
measured by BIS turnover. Tier 1 consists of the global G4 currencies, USD, EUR, JPY,
and GBP, which account for the highest levels of global FX turnover. Tier 2 includes the
remaining traditionally defined G10 currencies, CHF, AUD, CAD, SEK, NZD, NOK, and
DKK, together with HKD and SGD, reflecting their importance as global FX trading centers.
Tier 3 comprises the ten most actively traded emerging market currencies according to the

BIS survey, CNY, INR, KRW, MXN, TWD, BRL, ZAR, PLN, IDR, and TRY. All remain-
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ing currencies are classified as Tier 4. The breakdown of the currency tier is summarized as
follows:

Tier 1: USD, EUR, JPY, GBP,

Tier 2: CHF, AUD, CAD, HKD, SGD, SEK, NZD, NOK, DKK,

Tier 3: CNY, INR, KRW, MXN, TWD, BRL, ZAR, PLN, IDR, TRY,

Tier 4: All remaining currencies.

5 Cross-Border Payments through Banks and Fintechs

In this section, we first present the key summary statistics and discuss key drivers for different
payment rails, and then we compare the costs across different payment rails for different types

of payment corridors.

5.1 Retail FX Bank Wires through SWIFT

Systematic transaction-level data on retail FX wire transfers executed through the SWIFT
correspondent banking system are not publicly available. To provide direct evidence on
pricing in this segment, we assemble a small set of FX wire transfers based on personal
transactions conducted through large international banks. The implied FX costs for these
transactions are reported in Table 2.

Even within this limited sample, FX costs are substantial for transfers involving highly
liquid currencies. For Tier 1 currency pairs such as EUR-USD and USD-EUR, implied FX
costs range from approximately 230 to 470 basis points. Transfers involving other actively
traded Tier 2 currencies, including CHF and SGD against the USD, exhibit FX costs of
similar magnitude, typically exceeding 300 basis points. These costs are large relative to

observed FX spreads in wholesale markets for the same currency pairs.
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Furthermore, the FX costs reported in Table 2 capture only the implicit markup em-
bedded in the exchange rate applied to the wire transfer. They do not include explicit wire
fees commonly associated with international bank wires. As a result, the figures in Table 2
should be interpreted as a lower bound on the total cost borne by customers executing FX
wire transfers through banks.

The magnitude of the FX costs observed in retail bank wire transfers is particularly
significant given the characteristics of the sending institutions. The banks involved are
large international banks with routine access to wholesale FX markets, where trading in the
relevant currency pairs typically occurs close to mid-market rates. Moreover, these banks
maintain extensive correspondent banking networks and sizable nostro and vostro account
balances, which allow them to internalize a significant portion of cross-border settlement and
liquidity management costs. Therefore, it is unlikely that FX market access or unusually
high correspondent banking costs fully account for the FX markups observed in Table 2.

Rather, the evidence is suggestive of significant pricing power in retail FX services by large

global banks.

5.2 Major Fintech Money Transfer Operators (MTOs)

We first discuss the costs of conducting cross-border transfers through large MTOs. Figure
1 and Table 3 summarize the all-in costs of cross-border payments through three MTOs for
U.S.-outbound corridors, covering transfer amounts of $200, $500, $10,000, and $50,000 and
a wide range of recipient currencies.

Figure 1 shows a signficant decline in median costs as transfer size increases. For small-
value payments of $200, median all-in costs range from roughly 200 basis points for Tier 1

currencies to nearly 300 basis points for Tier 4 currencies. As transfer values rise to $10,000,
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costs fall sharply across all tiers, converging to approximately 40-60 basis points for Tier
1 and Tier 2 currencies and around 80-130 basis points for Tier 3 and Tier 4 currencies.
Beyond $10,000, additional scale economies are limited, with costs flattening or declining
only modestly at $50,000. This pattern reflects the importance of fixed fees in MTO pricing
schedules, which loom large for small transactions but become negligible at higher values.

Despite these scale economies, costs remain systematically higher for less liquid curren-
cies. Even at $50,000, median costs for Tier 4 currencies remain roughly three times those
for Tier 1 currencies. This persistent tier gradient highlight frictions in emerging and frontier
market corridors, even when transfer sizes are large.

Table 3 provides a more granular view of this heterogeneity across individual currencies.
Among Tier 1 recipients, EUR corridors are the cheapest, with median costs of approx-
imately 175 basis points at $200 falling to about 39 basis points $10,000-$50,000. GBP
transfers are somewhat more expensive at small sizes but converge to similar levels at higher
amounts. JPY stands out as substantially costlier than other Tier 1 currencies, with me-
dian costs exceeding 260 basis points at $200 and remaining above 100 basis points even at
$10,000-350,000. Within Tier 2 currencies, costs are generally higher and more dispersed.
Transfers to CAD, AUD, and SGD resemble Tier 1 outcomes at large sizes, while CHF and
HKD remain persistently expensive, with median costs exceeding 120-150 basis points even
at $10,000.

Tier 3 and Tier 4 currencies exhibit the greatest heterogeneity. Some corridors, such
as INR and IDR, display relatively low costs at large transfer sizes, falling below 30-70
basis points at $10,000-$50,000. Others, including PLN, PHP, and several Latin American
currencies, remain above 150-250 basis points even for large transactions. In a few cases,

such as NGN and ARS, median costs are negative, likely reflecting the parallel exchange
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rates induced by capital controls. As domestic residents in countries with significant capital
controls are willing to pay a premium to move funds overseas, money transfer operators can
obtain favorable FX rates when sending funds into these countries.

Overall, Figure 1 and Table 3 show that the costs of cross-border payments via Fintech
MTOs vary substantially across corridors and decline sharply with transfer size. For transfers
above $10,000, payment costs are modest, around 40-60 basis points for transfers from the
United States to developed markets and average below 150 basis points for transfers to
emerging markets. These results stand in contrast to the evidence in Section 5.1. Fintech

MTOs have significantly reduced the costs of cross-border transfers.

5.3 B2B Payment via Fintech Platform

We next compare the pricing of retail-oriented money transfer operators discussed in Section
5.2 with cross-border payments executed through a B2B fintech platform. Table 4 reports
FX costs for U.S.-outbound FX wire transfers conducted by a community bank and an
educational institution using the same fintech provider. The platform charges a fixed wire
fee of $8, which is negligible relative to typical corporate transfer sizes. We therefore abstract
from the fixed fee and treat the FX markup as approximately equal to the total cost of the
transfer.

For Tier 1 currencies (USD to GBP, EUR, and JPY), FX wires through the B2B fintech
platform cost on average about 83 basis points. Relative to MTO transfers with values above
$10,000, these costs are higher for GBP and EUR but lower for JPY. For Tier 2 currencies,
average FX costs rise modestly to around 96 basis points. As in the MTO data, transfers
to Hong Kong and Singapore stand out as relatively expensive within Tier 2, with average

markups of approximately 145 basis points. Even so, these costs are broadly comparable to

19



MTO pricing for large transfers to developed markets.

For Tier 3 and Tier 4 currencies, FX costs on the B2B fintech platform exceed 300 basis
points on average and exhibit substantial cross-currency heterogeneity. In many cases, these
costs are higher than those charged by retail MTOs even for small-value transfers. Overall,
relative to large-value transfers executed through MTOs, the B2B fintech platform is system-
atically more expensive, particularly along emerging-market corridors. Unlike retail M'TOs,
which can exploit customer flow imbalances and corridor-specific FX segmentation to offer
relatively low prices for certain emerging-market currencies, especially at large transfer sizes,
the B2B fintech platform appears to price FX risk in emerging markets more conservatively
and less competitively.

A striking finding is that FX wire transfers executed by a community bank through a
B2B fintech platform carry average FX markups of roughly 80-100 basis points for Tier 1
and Tier 2 currencies, compared with more than 300 basis points at large global banks. This
suggests that community banks can substantially reduce the cost of providing cross-border
payment services by renting a fintech technology stack, thereby combining their existing

customer relationships with the fintech’s payments infrastructure.

6 Cross-Border Payments via Stablecoin Rails

6.1 Single-Layer Stablecoin Sandwich

Instant, costless cross-border payments are often cited as the primary use case for stable-
coins. In practice, however, the process is more complex. In this section, we decompose the
mechanics and costs of a typical stablecoin-based FX transfer, implemented through what

is commonly referred to as a “stablecoin sandwich.”
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The total cost of executing a cross-border payment via the stablecoin sandwich consists
of four components: (i) the FX cost embedded in converting between fiat currencies and
stablecoins, (ii) trading costs imposed by exchanges, (iii) blockchain transaction (gas) fees
incurred when transferring stablecoins on-chain, and (vi) fees associated with fiat on- and

off-ramps, such as exchange commissions and withdrawal charges.

6.1.1 FX Costs

We begin by examining the FX component of the all-in costs associated with stablecoin trans-
fers. Conversion between USD-linked stablecoins and local fiat currencies can occur across
several venues, including CEXs, fintech platforms and banks that facilitate off-ramping, and
peer-to-peer markets. Among these, CEXs provide systematically quoted and publicly ob-
servable FX prices, offering greater transparency. As a result, we rely on stablecoin—local
fiat FX rates from CEXs as reported by CoinDesk.

Table 5 shows that for Tier 1 and Tier 2 currencies, FX costs implied by stablecoin—fiat
trading are close to zero on average, indicating that stablecoin-implied exchange rates closely
track Bloomberg BFIX benchmark rates. For major currencies such as EUR, GBP, CHF,
and SGD, average deviations are small relative to costs observed in bank and fintech payment
rails. This suggests that, when liquidity is available, the FX leg of the stablecoin sandwich
can be executed at prices comparable to wholesale FX markets.

For Tier 3 and Tier 4 emerging market currencies, the interpretation of stablecoin-implied
FX costs differs from that for advanced-economy currencies. In many cases, average FX costs
are negative, indicating that the stablecoin-fiat exchange rate is more favorable than the
Bloomberg benchmark for outbound payments from the United States into these markets.

This pattern reflects a stablecoin access premium in countries with capital controls, where
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local users are willing to pay a premium to obtain stablecoins or dollar exposure. As a
result, stablecoin-based rails can, at times, offer more favorable FX pricing than traditional
payment channels for devleoped to emerging market transfers.

Using historical remittance costs collected by the World Bank RPW and the CEX FX
data for the same period between 2022Q1 and 2025Q1, Table 6 shows that in high-cost USD-
outbound emerging-market corridors, RPW all-in remittance costs often range between 300
and 600 basis points, whereas stablecoin-implied FX costs for the same corridors are close
to zero or negative on average. Table 7 demonstrates that this pattern generalizes beyond
USD sources. When developed-market currencies such as EUR, GBP, or JPY are the source
currency, stablecoin-implied FX costs remain largely negative relative to RPW spreads.

Although stablecoin—local fiat trading pairs exhibit favorable average pricing outcomes,
these come with important limitations. Trading volume remains very small for the vast ma-
jority of currencies, constraining the scale at which such pricing can be accessed. The euro
has the highest turnover against USD stablecoins on centralized exchanges, with average
daily trading volume of $186 million over 2021-2025, compared with $2.7 trillion in daily FX
turnover for EUR-linked instruments in 2025. Beyond the euro, only five currencies (KRW,
TRY, BRL, GBP, and THB) have average daily trading volume exceeding $10 million. More-
over, FX costs for these currencies are highly volatile, exhibiting large time-series standard
deviations. As a result, the availability and reliability of advantageous FX pricing can be

uncertain and may vary substantially over time and across transaction sizes.

6.1.2 Other Fees

Blockchain transaction fees represent the second component of the stablecoin sandwich.

Table 8 reports average gas fees across major blockchains over the 2023-2026 period. Even
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on relatively expensive Layer 1 networks such as Ethereum, average transaction fees are
well below one dollar, while fees on Layer 2 networks and alternative chains are typically
only a few cents or less. Relative to the size of typical cross-border transfers, these gas
fees are economically negligible and contribute only a trivial amount to the total cost of the
transaction.

The third cost we consider is the exchange trading fee, which is charged as a percentage
of the transaction size in spot trading. As shown in Table 9, trading fees on leading CEXs
range from as low as 0 to as high as 60 basis points for low-volume traders on five of the
six exchanges in our sample. In most cases, makers (who provide liquidity) pay fees at the
lower end of the schedule, while takers (who remove liquidity) face the higher end. Kraken
stands out as the most expensive platform, charging a fixed transaction fee of 100 basis
points for traders with less than $10,000 in monthly volume. These fees can accumulate into
substantial explicit trading costs.

The final relevant costs are the deposit and withdrawal fees charged by centralized ex-
changes. Tables 10 and 11 report the fees collected from exchange websites. Fees are de-
nominated in the currency indicated in each column heading. Deposit and withdrawal fees
vary across exchanges, across individual fiat and cryptocurrencies, by deposit or withdrawal
method, and in some cases by transaction size. In general, deposits are free or inexpensive
for both fiat and cryptocurrencies, whereas withdrawals often involve substantial fixed fees.
These moderately sized fixed withdrawal fees (e.g., €1) imply that large transactions are

relatively more cost-efficient than small-value transactions.
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6.1.3 An Example: USD-USDC-EUR Coinbase-Kraken Stablecoin Sandwich

Figure 2 provides a concrete illustration of a USD-USDC-EUR stablecoin sandwich using
Coinbase for on-ramping and Kraken for off-ramping. A U.S. sender deposits USD into
Coinbase (at zero ACH cost), converts the funds into 100 USDC, and transfers the tokens
on Ethereum to Kraken, incurring a modest gas fee (about $0.19). On Kraken, the USDC
is exchanged into EUR at a rate equal to the Bloomberg benchmark exchange rate adjusted
by a spread ¢, and is subject to a 1 percent trading fee. Finally, the EUR proceeds are
withdrawn via SEPA to the recipient’s euro bank account, with a fixed €1 withdrawal fee.
The figure highlights that while the on-chain transfer cost is economically negligible,
explicit exchange trading fees and fixed fiat withdrawal charges materially affect the all-in
cost, especially for small-value transactions. Thus, although the FX leg itself can be executed
close to Bloomberg mid rates, the stablecoin sandwich remains sensitive to exchange fee
schedules and fixed off-ramping costs. Moreover, this stylized example omits additional
charges such as token withdrawal fees and potential bridge fees required to move assets
across blockchains, which implies that total costs can accumulate further in practice.
Overall, the stablecoin sandwich is far from intermediary-less or frictionless: centralized
crypto exchanges effectively play a role analogous to correspondent banks, creating additional
“hops” for fiat on- and off-ramping and reintroducing layers of intermediation into what is
often described as a disintermediated payment rail. Even when centralized exchanges are
not used, other intermediaries, such as peer-to-peer trading venues, fintech platforms, or
crypto-focused banks, typically perform similar functions for USD on-ramping, blockchain
transfers, and FX off-ramping. As a result, the stablecoin architecture often substitutes one

set of intermediaries for another rather than eliminating intermediation altogether.
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6.2 Double-decker Stablecoin Sandwich (DeFi-Based FX)

We now turn to the “double-decker” stablecoin sandwich, where two stablecoins are involved.
We focus on the case that the USD stablecoin and non-USD stablecoin are traded on-chain
through a decentralized exchange (DEX), such as Uniswap or PancakeSwap. Relative to
the single-layer sandwich described in Section 6.1, this structure replaces the off-chain FX
conversion on a centralized exchanged with an on-chain swap between two fiat-denominated
stablecoins, for example USDC (USD-pegged) and EURC (EUR-pegged). The transaction

can be summarized as:

FiatUSD — USDC — EURC — FiatEUR.

The total cost of executing a cross-border payment via the double-decker stablecoin sand-
wich consists of four components: (i) the FX cost embedded in the stablecoin-to-stablecoin
exchange rate on the DEX, (ii) protocol trading fees charged by the DEX, (iii) blockchain
gas fees associated with token transfers and on-chain swaps, and (iv) fiat on- and off-ramping
fees at the two ends of the transaction, since decentralized exchanges do not directly support

fiat deposits or withdrawals.

6.2.1 FX Costs on Decentralized Exchanges

We begin by examining the FX component of the double-decker sandwich. On decentralized
exchanges, exchange rates are determined by automated market makers (AMMSs). For exam-
ple, in a constant-product AMM with reserves ryspc and ygurc, the implied EUR/USD price
is given by yrurc/Tuspc. Arbitrageurs ensure that on-chain exchange rates track traditional

FX benchmarks, subject to liquidity depth and gas cost.
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Table 12 reports FX costs implied by USDT/USDC-local currency trading on decen-
tralized exchanges.® Among Tier 1 and Tier 2 currencies, EUR, GBP, CHF, and SGD, on
average are very close to the Bloomberg mid rate. For certain Tier 3 currencies, such as
KRW and BRL, implied FX costs are negative on average. As in Section 6.1, local users
may pay a premium to obtain USD-denominated stablecoins. In these cases, on-chain FX
pricing can appear more favorable than Bloomberg benchmarks for USD-outbound transfers.

However, FX liquidity on DEXs is extremely limited. Only the USD-EUR stablecoin
pair exhibits meaningful trading activity, averaging approximately $15 million per day. Most
non-USD stablecoin pairs have negligible trading volume on DEXs, limiting their practical

relevance for cross-currency transfers at present.

6.2.2 Other Fees

In addition to the FX cost, decentralized exchanges charge protocol-level trading fees. As
shown in Table 9, these fees vary by protocol and pool, typically ranging from 1 to 30 basis
points for major liquidity pools, although fee tiers can be higher for less liquid pairs. These
fees are automatically deducted from the traded amount and accrue to liquidity providers.
Gas fees represent a second explicit cost. Executing a double-decker sandwich requires
multiple on-chain actions: transferring stablecoins to a self-custody wallet, performing the
stablecoin-to-stablecoin swap, and transferring tokens to an exchange or intermediary for
fiat off-ramping. Each step incurs a blockchain transaction fee. As reported in Table 8,
average gas costs on major blockchains are generally well below $1 per transaction. While

economically negligible for large transfers, gas fees can meaningfully increase the percentage

3For the selection of non-USD stablecoins, we start from those included in Circle’s recent StableFX ini-
tiative, which is being developed on its own Layer-1 blockchain, Arc. We also include a few other stablecoins
for these currencies that are traded in DEX.
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cost of very small-value payments.

Although the FX transaction itself is decentralized, fiat conversion at the beginning and
end of the sandwich typically requires centralized intermediaries. Because DEX protocols
do not conduct AML/KYC screening and do not maintain banking relationships, users must
rely on centralized exchanges, crypto-focused banks, or third-party providers (e.g., MoonPay,
Transak, Banxa) to convert fiat into stablecoins and redeem foreign-currency stablecoins into
fiat.

As a result, the double-decker sandwich inherits many of the same deposit and withdrawal
fees discussed in Section 6.1, including fixed fiat withdrawal charges and, in some cases,
crypto withdrawal fees. These fixed fees introduce scale economies similar to those observed
for centralized exchanges and MTOs: large transfers are relatively more cost-efficient than

small transactions.

6.2.3 An Example: USD-USDC-EURC-EUR via Uniswap

Figure 3 provides a concrete illustration of a USD-USDC-EURC-EUR double-decker sand-
wich. A U.S. sender first converts USD into USDC via a centralized exchange. The USDC is
transferred to a self-custody wallet, incurring a gas fee and possibly a crypto withdrawal fee.
The sender then conducts an on-chain swap from USDC into EURC on Uniswap, paying
a protocol trading fee and additional gas. Finally, the EURC is transferred to a central-
ized venue that supports EUR withdrawals and redeemed into fiat euros, subject to fiat
withdrawal fees.

Even when the implied FX rate on Uniswap is close to the Bloomberg mid rate, the
accumulation of protocol fees, multiple gas payments, and fixed fiat withdrawal charges can

generate a nontrivial all-in spread. In the example shown in Figure 3, three gas fees (around
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$0.6 if all transferred on Ethereum), a Uniswap protocal fee equal to 0.05% of the transfer
value, and an additional €1 withdrawal fee needs to be paid at the minimum.

Overall, while the double-decker stablecoin sandwich decentralizes the FX price discovery
mechanism, it does not eliminate intermediation. Centralized entities, such as CEXs, remain

essential for fiat currency access.

7 Comparison between Traditional Rails with Stablecoins

Table 13 provides a systematic comparison of traditional correspondent banking, fintech
MTOs, and stablecoin-based payment rails along several dimensions, including payment

infrastructure, speed, costs, liquidity, regulation, and user experience.

7.1 Payment Infrastructure

Traditional bank wires rely on multi-hop correspondent banking relationships supported by
SWIFT messaging and the maintenance of nostro and vostro balances. Payments are settled
by adjusting prefunded interbank accounts, often across multiple intermediaries. Each inter-
mediary performs compliance screening and liquidity management, embedding operational
and regulatory costs directly into the payment chain.

Fintech MTOs maintain prefunded local accounts and internally net customer flows,
using wholesale FX markets and correspondent banking only for residual imbalances. The
result is a partial bypass of multi-hop settlement, particularly in high-volume corridors, but
continued reliance on the banking system for liquidity and FX management.

Stablecoin rails adopt a different payment infrastructure: a fiat-stablecoin(s)-fiat “sand-
wich” in which value is transferred on-chain and FX conversion occurs on centralized or

decentralized crypto exchanges. Settlement is achieved through blockchain consensus rather
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than through correspondent accounts, but fiat access remains dependent on exchange-based
on- and off-ramps. Stablecoin rails do not require correspondent prefunding within the bank-
ing system; instead, liquidity provision migrates to stablecoin issuers, centralized exchanges,
and automated market makers. Instead of banks and Fintech MTOs, a new class of pay-
ment intermediaries in the crypto ecosystem are necessary to facilitate cross-border payments

using the stablecoin rails.

7.2 Speed

These differences in payment infrastructure translate directly into differences in settlement
speed. Traditional correspondent banking is often described as settling on a T+1 to T+3
basis. However, data from SWIFT (2024) indicate that approximately 90% of cross-border
payments transmitted over the SWIFT network reach the destination bank within one hour.
This evidence suggests that the purely cross-border segment of the transaction, sometimes
referred to as the “flight time”, is typically short. Instead, the bulk of end-to-end delays
arises in the “last mile,” of the journey, that is, between the beneficiary bank and the final
crediting of the end-customer account within the domestic payment system, arising from
compliance requirements and batch processing in banks’ back-office I'T system.

Fintech MTOs frequently achieve minutes-to-same-day delivery in major corridors by
paying out from prefunded local balances. The speed experienced by end customers arises
because the underlying funds do not need to move cross-border at the time of the transaction;
instead, settlement occurs through prior liquidity positioning and internal netting.

Stablecoin token transfers settle on-chain within minutes. However, end-to-end speed
depends critically on the efficiency of fiat on- and off-ramping at both ends of the transac-

tion. Customers often need to incur additional fees to obtain immediate fiat liquidity. For
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example, Circle charges an expedited “burn” fee for same-day (T+0) USDC redemptions
into U.S. dollars, whereas standard redemptions settle on a T+1 basis without such charges.
Thus, even when on-chain settlement is near-instantaneous, rapid conversion back into bank
deposits may require paying an explicit liquidity premium, reflecting the cost of immediate

liquidity access in the traditional financial market infrastructure.

7.3 All-In Costs and Liquidity

There are salient cost differentials across different payment rails. Traditional bank SWIFT
rails involve high FX markups, often 200 to 400 basis points in retail settings, together with
explicit wire fees. These spreads are enormous relative to wholesale FX bid—ask spreads,
which are typically only a few basis points for major currencies. The gap cannot plausibly
be attributed to underlying FX illiquidity. Instead, it reflects the costs of correspondent
liquidity, capital usage, compliance, and banks’ significant pricing power in transactional FX
and retail banking services.

Fintech MTOs exert substantial price discipline and compress cross-border payment costs
relative to traditional bank wires. In developed-market corridors, all-in costs typically range
from approximately 40 to 150 basis points, with pronounced scale economies as transfer
size increases. Their pricing advantage reflects internal flow netting, corridor specialization,
prefunded liquidity management, and transparent fee structures.

Community banks, which may lack the scale or infrastructure to establish and manage
their own correspondent banking networks, can access similar pricing by routing transactions
through B2B fintech platforms. In our sample, the community bank passes through the FX
wire pricing offered by the fintech platform to its retail customer, which results in signficantly

cheaper outbound FX wiring costs for U.S. customers than the largest U.S. banks.
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Stablecoin rails display a different cost structure. For major currencies, the FX com-
ponent of the stablecoin sandwich is typically priced close to benchmark rates, but explicit
exchange trading fees, blockchain gas fees, and fiat withdrawal charges become the primary
cost drivers. Unlike traditional bank wires, where most costs are embedded implicitly in
exchange-rate markups, stablecoin costs are often transparent and fee-based. Fixed with-
drawal fees imply scale economies similar to those observed for MTOs, rendering small-value
transfers relatively expensive in percentage terms. In emerging-market corridors character-
ized by capital controls or FX segmentation, stablecoin-implied exchange rates can be more
favorable than official benchmarks, generating apparent cost advantages that reflect captial
control distortions rather than technological efficiency.

However, despite the cost advantage in some major remittance corridors, stablecoin rails
face more binding liquidity constraints. Outside major currency pairs, stablecoin—fiat and
stablecoin—stablecoin trading volumes remain small, implying potential price volatility and
slippage for larger transactions. As a result, while stablecoins may be competitive for retail-
sized payments, their ability to displace traditional rails in high-value institutional transfers

is currently limited.

7.4 Trust and Regulation

Traditional bank rails operate within a mature legal and regulatory framework, with well-
established recourse mechanisms and deposit insurance protections. Customers therefore
tend to place a high degree of trust in conducting cross-border payments through banks,
particularly for large-value transactions. Fintech MTOs, while typically regulated as pay-
ment institutions, depend on banking partners for settlement and safeguarding of customer

funds. The substantial growth in MTO payment volumes over the past decade suggests
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that customer trust in these institutions has increased, reflecting improved transparency,
reliability, and regulatory oversight.

By contrast, stablecoin rails depend on the solvency of stablecoin issuers, the operational
integrity of centralized exchanges, and an evolving regulatory regime. High-profile events,
such as the collapse of the crypto exchange FTX, the temporary de-pegging of USDC during
the failure of Silicon Valley Bank, and persistent concerns regarding the transparency of
reserve backing for widely used USDT, have underscored the counterparty risks embedded
in this ecosystem. Recent legislative initiatives, such as the proposed Guiding and Estab-
lishing National Innovation for U.S. Stablecoins (GENIUS) Act in the United States, seck
to address these concerns by establishing clearer prudential standards for stablecoin issuers,
including reserve requirements, disclosure obligations, supervisory oversight, and restrictions

on permissible activities.

7.5 User Experience

Finally, user experience plays an important role in the choice of cross-border payment
method. Although traditional bank wires are generally perceived as the safest option, send-
ing an international FX wire often requires an in-person branch visit, and there is typically
no mechanism to track the payment once funds have been debited from the sender’s account.
By contrast, fintech MTOs offer a significantly improved user experience, with fully digital
mobile interfaces, transparent upfront pricing, and real-time payment tracking.
Stablecoin-based rails currently impose the greatest operational complexity on retail
users. To execute either a single-layer or double-decker stablecoin sandwich, customers must
maintain exchange accounts, manage self-custody wallets, and hold native crypto tokens to

pay network gas fees and defi protocal fees. Users must also understand token standards,

32



wallet compatibility, and, in some cases, bridging protocols to ensure that transfers are
correctly routed and received.

Because blockchain transactions are generally irreversible, operational errors, such as
sending tokens to an incompatible address or across the wrong network, can result in per-
manent loss of funds. These frictions stand in contrast to the relatively streamlined and
consumer-protected interfaces offered by traditional banks and fintech MTOs, and they rep-
resent a meaningful barrier to broad direct retail adoption of stablecoin-based cross-border
payment rails.

Fintech payment companies can build on stablecoin rails while abstracting away much
of the underlying operational complexity for retail users. A notable example is Felix Pago,
a remittance provider that enables U.S. residents to send funds conveniently to recipients in
Latin America through a WhatsApp interface. In the U.S.—Mexico corridor, Felix Pago relies
on a USD-MXN-USDC stablecoin sandwich in the backend, while presenting customers with

a simple, app-based user experience.

7.6 Unit Economics of Cross-Border Payment

An important consideration in evaluating alternative payment technologies is that the cost
of moving funds across the underlying payment rail represents only a small part of the cost
of providing a retail cross-border payment service. Data provided by Wise on the unit eco-
nomics of a GBP-to-EUR bank transfer illustrate this point (Table 14). Wise estimates a
marginal cost per transfer of £0.24 plus 0.06 percent of the transaction value. Of the £0.24
fixed cost, £0.11 is attributable to customer support, £0.06 to compliance activities, includ-
ing anti-money-laundering, fraud prevention, know-your-customer procedures, and sanctions

screening, and £0.05 to other servicing and operations. By contrast, cost of the payment
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rail which includes bank fees, treasury, and foreign-exchange costs, accounts for only £0.02,
which is less than 10% of the total fixed cost of the transfer.

The mechanics of moving money across the payment rail are therefore among the least
expensive components of the service. Customer support and compliance, by contrast, account
for the largest fixed-cost categories. Yet these are precisely the services that are often absent

from estimates of the cost of a stablecoin sandwich.

7.7 Other Initiatives

Besides banks, fintech MTOs, and stablecoin rails, several other ongoing initiatives could
meaningfully reshape the architecture of cross-border payments if scaled successfully.

First, banks can issue digital money in the form of tokenized deposits. A distinct
private-sector initiative is JPMorgan’s tokenized deposit platform, now operating under
Kinexys (OliverWyman and Kinexys (2023) and Du and Scharfstein (2026b)), which issues
blockchain-based representations of commercial bank deposits rather than fully reserved
stablecoins. On a permissioned blockchain, these deposits can be transferred 24/7 among
institutional clients of JPMorgan and can embed programmable features such as conditional
payments and atomic delivery-versus-payment settlement.

Second, Project Nexus is a BIS Innovation Hub initiative designed to link national fast
payment systems through a single multilateral gateway, allowing instant cross-border retail
payments without creating a new settlement asset. Singapore has been a leading jurisdiction
in this effort. Singapore has already established several bilateral real-time payment link-
ages, including PayNow—PromptPay with Thailand (2021), PayNow—DuitNow with Malaysia
(2023), PayNow—UPI with India (2023), and cross-border QR payment interoperability with

Indonesia (2023). These live connections allow near-instant, low-cost retail transfers using
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mobile numbers or QR codes and serve as practical building blocks for the multilateral Nexus
model.

Third, another notable initiative in wholesale cross-border payment is Fnality, which
issues tokenized representations of central bank reserves held in omnibus accounts at partic-
ipating central banks. Designed primarily for wholesale financial market settlement, Fnality
aims to enable 24/7 atomic settlement of tokenized securities and cross-border FX transac-
tions in central bank money equivalents. Unlike stablecoins, these tokens are fully backed
by central bank reserves and operate within a tightly regulated institutional environment.

Fourth, Project mBridge, led by the BIS Innovation Hub in collaboration with several
central banks (including the People’s Bank of China, Hong Kong Monetary Authority, Bank
of Thailand, and the Central Bank of the United Arab Emirates), explores cross-border
settlement using wholesale central bank digital currencies (CBDCs) on a shared distributed
ledger. In this model, participating central banks issue digital claims directly on the platform,
enabling banks in different jurisdictions to transact in multiple CBDCs with atomic payment-

versus-payment settlement.

8 Conclusion

Cross-border payments have evolved meaningfully over the past decade, but cost differentials
across payment rails remain substantial. Fintech MTOs have achieved significant progress in
compressing remittance costs by internalizing flow netting, digitizing compliance, and man-
aging prefunded local liquidity. In contrast, traditional bank wires routed through SWIFT
and correspondent banking remain persistently expensive for retail customers, even in the
most liquid currency pairs.

Stablecoin-based payment rails offer a different architecture, but the economics extend
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well beyond near-instant blockchain transfers. The stablecoin(s) “sandwich” requires fiat
on- and off-ramps, exchange-based trading, and in some cases, decentralized liquidity pools.
Each of these components involve distinct intermediaries and explicit fees. While the FX leg
from the centralized and decentralized crypto exchanges can be priced close to wholesale FX
market and may offer an advantage in certain emerging-market corridors, the overall process
of cross-border transfer is neither intermediary-free nor costless. Stablecoin rails therefore
introduce a new set of intermediaries, and their competitiveness ultimately depend on mar-
kets’ trust towards these new intermediaries rather than on atomic blockchain settlement
alone. The future cross-border payments will therefore depend as much on governance and

regulatory compliance as on technological innovation.
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Figure 1: Median Costs by Fintech MTOs in USD-corridors
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Notes: This figure plots the median cost of cross-border payments of $200, $500, $10,000,
and $50,000 from the United States to different tiers of recipient currencies, as quoted by
three major non-bank fintech money transmitters. The data are collected from the providers’
websites at 30-minute intraday intervals during the week of January 23-30, 2026. The pay-
in and pay-out method combinations that yields the lowest all-in costs are chosen for each
provider and corridor. Currency tier definitions are given in Section 4.4.
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Figure 2: USD-USDC-EUR Stablecoin sandwich using Coinbase and Kraken
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Notes: This figure displays the flow of funds for a USD-USDC-EUR stablecoin sandwich. USD is converted
into USDC on Coinbase, transferred on-chain to Kraken, exchanged into EUR at an FX rate E*9(1 — ¢°°%)
and withdrawn to a euro bank account. The total spread arises from exchange trading fees, potential FX
mark-ups relative to the Bloomberg mid FX rate, ¢°¢*), blockchain transaction costs, and fixed withdrawal
fees.
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Figure 3: USD-USDC-EURC-EUR Double-decker Stablecoin Sandwich

Person A Deposit USD buy USDC A’s Coin-
100 USD . - > base Account
Coinbase ACH Deposit: $0 100 USDC

Fiat-Crypto Conversion: $0

Move to Self-Custody
Coinbase USDC Withdrawal: $0
Gas Fee: $0.19

A’s Self-
Custody Wallet
99.81 USDC

Conduct FX on DEX
Uniswap Transaction Fee: 0.05%
Gas Fee: $0.19
FX Conversion: E""9 (1-— pder)

Y

A’s Self-
Custody Wallet
99.12 xE%9(1 —
#%*) EURC

Move to Exchange
Gas Fee: €0.16
Kraken EURC Deposit: €0
A

B’s Kraken
P B
el"SObe Withdraw EURC to EUR Account
99.12 xE"(1 — |« 0015

Kraken SEPA Withdrawal: €1

¢%*) — 1.16 EUR
Crypto-Fiat Conversion: €0

XEbbg(l _ ¢deaz)
EURC-€0.16

Notes: This figure illustrates a “double-decker stablecoin sandwich” transaction that converts USD into
EUR through a sequence of centralized and decentralized platforms. Person A deposits USD into Coinbase
and converts it into USDC at par, transfers USDC to a self-custody wallet, and conducts FX conversion
from USDC to EURC on a decentralized exchange at rate E**9(1 — ¢?¢¥), where ¢?* captures the
DEX-implied FX spread relative to the Bloomberg benchmark rate E®9. The EURC is then transferred to
Kraken and redeemed into EUR for Person B via SEPA withdrawal. The diagram reports intermediary
balances and associated fees at each stage, includingdiptwork gas fees, DEX trading fees, exchange
withdrawal fees, and fiat transfer charges.



Table 1: FX Turnover and Bid-Ask Spreads of Highest-Turnover Currencies

(1) 2 6 (4) (5) (6)
Currency Rank Tier Vol ($B) Share (%) Bid-Ask (Bps)

USD 1 1 8,471.5 89.1 -
EUR 2 1 2,714.1 28.5 5.8
JPY 3 1 1,608.3 16.9 7.1
GBP 4 1 966.6 10.2 9.0
CNY ) 3 817.5 8.6 3.7
CHF 6 2 601.0 6.3 13.8
AUD 7 2 582.4 6.1 10.5
CAD 8 2 247.5 5.8 7.3
HKD 9 2 366.7 3.9 2.1
SGD 10 2 232.3 2.4 13.0
INR 11 3 185.1 1.9 14
KRW 12 3 170.9 1.8 3.9
SEK 13 2 157.8 1.7 28.8
NZD 15 2 147.5 1.6 15.8
MXN 14 3 146.8 1.5 17.4
NOK 16 2 126.7 1.3 33.8
TWD 17 3 116.2 1.2 8.7
BRL 18 3 89.9 0.9 4.9
ZAR 19 3 81.8 0.9 32.6
PLN 20 3 76.3 0.8 29.3
DKK 21 2 68.6 0.7 7.7
IDR 22 3 63.8 0.7 11.0
TRY 23 3 54.6 0.6 35.4

Notes: This table reports the highest-turnover currencies based on average daily trading volume from the
2025 BIS Triennial Over-the-Counter Derivatives Survey. Column 1 lists the currency ticker. Column 2
reports the turnover rank. Column 3 indicates the tier classification used in the paper. Column 4 shows
average daily turnover in billions of U.S. dollars. Column 5 reports the currency’s share of global FX
turnover (the world total sums to 200% because each FX trade involves two currencies). Column 6 reports
the average bid—ask spread of USD exchange rate against the currency in basis points, computed from daily
New York 5 p.m. closing quotes from Bloomberg over the period 2020-2025.
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Table 2: Individual Bank FX Wire Transactions and Implied FX Costs

Date Send Receive Sending Bank Receiving Bank FX Cost
11/18/24 EUR USD Large German Bank Large U.S. Bank 365.5
6/26/25 USD EUR Large U.S. Bank Regional French Bank 230.2
7/22/25 EUR SEK Large U.S. Bank Large Scandavanian Bank 198.6
8/1/25 EUR USD Large French Bank Large U.S. Bank 457.8
8/1/25 EUR USD Large French Bank Large U.S. Bank 467.8
11/28/25 CHF USD Large Swiss Bank Large U.S. Bank 309.2
1/6/26 USD EUR Large U.S. Bank Regional German Bank 299.5
1/16/26 SGD USD Large Singaporean Bank Large U.S. Bank 313.7

Notes: This table reports individual bank wire transfers based on personal transactions. The FX cost is

defined as the log difference between the Bloomberg 5:00 p.m. New York closing spot rate and the

exchange rate applied to the wire transfer, expressed in basis points.
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Table 3: Median Costs by Fintech MTOs in USD-Corridors by Recipient Currency

Currency Tier $200 $500 $10,000 $50,000
Median SD Median SD Median SD Median SD

EUR 1 174.9 (65.9) 101.5 (57.2) 39.2 (25.8) 39.3 (26.8)
GBP 1 194.2 (57.3) 153.7 (50.5) 41.1 (53.7) 38.6 (55.0)
JPY 1 262.0 (140.6) 213.1 (75.2) 107.0 (74.1) 116.9 (78.5)
SEK 2 200.4 (52.4) 169.6 (51.6) 65.9 (61.7) 70.7 (64.8)
AUD 2 206.5 (64.9) 172.9 (60.7) 48.0 (84.7) 57.3 (86.6)
HKD 2 213.2 (37.1) 177.5 (21.2) 121.7 (43.7) 120.8 (49.6)
CAD 2 217.1 (59.7) 176.7 (49.0) 37.8 (60.0) 33.6 (62.9)
NZD 2 217.1 (53.3) 175.1 (51.4) 53.8 (55.9) 49.9 (58.8)
SGD 2 230.4 (119.5) 183.9 (108.3) 46.7 (128.1) 47.3 (131.3)
CHF 2 243.9 (29.5) 194.9 (33.7) 146.8 (87.8) 140.6 (92.8)
IDR 3 163.9 (56.3) 119.7 (46.8) 73.5 (32.5) 70.6 (64.9)
CNY 3 200.5 (92.6) 166.5 (62.6) 94.6 (35.1) 80.0 (34.5)
INR 3 212.6 (53.0) 109.5 (59.5) 26.0 (43.7) 26.7 (38.3)
PLN 3 224.1 (51.8) 191.9 (37.3) 161.2 (72.9) 159.4 (77.8)
TRY 3 250.0 (132.0) 194.0 (55.3) 96.0 (58.9) 100.4 (65.3)
BRL 3 262.1 (92.5) 233.7 (79.7) 103.7 (150.5) 99.9 (419.9)
KRW 3 283.7 (60.5) 215.6 (62.3) 64.4 (40.7) 55.7 (42.4)
MXN 3 292.0 (165.7) 200.3 (34.4) 76.8 (41.9) 69.7 (53.6)
ZAR 3 608.3 (232.7) 342.8 (127.4) 68.5 (47.2) 56.6 (48.6)
NGN 4 85.6 (216.1) 57.2 (209.9) -16.6 (213.6) -9.6 (214.8)
KES 4 190.7 (89.7) 161.2 (58.5) 133.6 (16.3) 139.6 (23.3)
MYR 4 211.6 (20.8) 183.0 (20.6) 104.5 (58.4) 101.1 (62.6)
CZK 4 224.9 (41.0) 162.7 (39.0) 55.5 (52.9) 55.5 (55.9)
PHP 4 227.3 (58.2) 198.8 (59.6) 152.1 (73.6) 155.4 (80.3)
AED 4 249.0 (59.3) 171.2 (25.9) 131.7 (52.2) 130.9 (56.7)
VND 4 269.9 (32.6) 212.7 (33.4) 62.4 (19.8) 51.3 (28.1)
THB 4 292.9 (71.3) 226.3 (54.8) 100.9 (49.9) 123.7 (54.7)
ARS 4 310.3 (134.6) 146.9 (193.8) 23.5 (217.3) 46.3 (289.6)
ILS 4 320.1 (263.9) 231.2 (201.8) 175.7 (301.9) 190.0 (283.8)
CLP 4 334.1 (88.6) 246.4 (64.3) 76.7 (66.3) 64.4 (71.4)
GTQ 4 357.3 (152.7) 239.1 (80.4) 123.9 (32.1) 122.2 (38.7)
0{0) 4 461.3 (74.4) 343.9 (74.4) 189.0 (59.9) 185.8 (51.1)
PEN 4 486.5 (102.1) 346.7 (43.5) 254.2 (85.4) 237.4 (88.7)
DOP 4 511.1 (152.3) 323.5 (80.4) 215.4 (92.0) 223.5 (100.4)

Notes: This table summarizes the median cost of cross-border payments of $200, $500, $10,000, and
$50,000 from the United States to different recipient currency, as quoted by three major non-bank fintech
money transmitters. The data are collected from the providers’ websites at 30-minute intraday intervals
from January 23-May 3, 2026. The pay-in and pay-out method combinations that yields the lowest all-in
costs are chosen for each provider and corridor. Currency tier definitions are given in Section 4.4.
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Table 4: Summary of FX Markups of U.S. Outbound FX Wires via a B2B FinTech Plaform

Panel A: Tier 1 currencies
Currency Mean SD  Count

GBP 82.6  36.2 643
EUR 82.6 279 1412
JPY 83.6 295 118

Average 83.0 312 2173

Panel D: Tier 4 currencies

Panel B: Tier 2 '
ane 11 2 CITOncies Currency Mean SD  Count

Currency Mean SD  Count

DKK 596 E30 51 AED 1355 61.6 33

ILS 139.1 976 38
NZD 75.8  35.2 9

THB 154.3  14.0 7
NOK 82.6  19.8 16

XOF 246.0 35.3 8
AUD 84.8 335 45

VND 253.5 3.4 9
SEK 85.6  53.1 40

PHP 268.6 13.6 5
CAD 85.9  20.9 70

MAD 2741 9.2 4
CHF 923  15.1 74

KES 278.6 12.7 8
SGD 144.0 4.1 17

CLP 281.4 15.8 6
HKD 1455 1.8 18
A %65 369 310 MYR 286.3 4.6 5
verage : : PEN 3305 22 4

TZS 365.3 10.8 4
Panel C: Tier 3 currencies KZT 4256 2.9 7
Currency Mean SD Count ETB 452.7 65.0 6
MXN 1487 341 32 6{0) & 488.1 214 30
ZAR 148.8 239 74 NGN 758.9 437 14
PLN 177.0  62.9 4 Average 321.7 26.3 188
INR 257.4 476 107
KRW 400.3 13.8 18
CNY 452.6  33.6 24
TRY 456.2  15.9 4
TWD 4575  78.9 4
BRL 608.4 140.7 29

Average  345.2  50.2 296

Notes: This table shows summary statistics of the mean and standard deviation of FX markups associated
with U.S.-outbound FX wire transfers provided to us by a community bank and an educational institution.
Both institutions executed their FX wires through the same B2B payment providers.
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Table 5: FX Costs Implied from USDT/USDC-Local Currency Fiat Trading

Currency Tier  Mean FX Cost SD FX Cost Daily Vol. ($M)
2021-24 2025-26 2021-24 2025-26 2021-24 2025-26
EUR 1 -2.6 -0.1 36.3 24.8 155.0 488.6
JPY 1 -2.3 -3.6 145.3 252.6 0.2 0.0
GBP 1 -1.1 0.5 33.6 24.3 18.7 28.3
SGD 2 -6.7 -7.0 35.3 23.0 0.5 0.8
CHF 2 -5.8 -0.6 36.4 29.8 2.9 4.9
HKD 2 -5.4 3.7 27.6 17.1 1.7 4.9
AUD 2 -3.5 1.2 83.4 32.7 3.9 5.8
NZD 2 4.8 8.3 51.9 44.7 0.2 0.4
CAD 2 6.8 1.0 52.8 24.8 1.6 3.4
INR 3 -048.5  -289.0 333.2 224.8 0.5 1.3
KRW 3 -190.7  -107.7  1314.2 178.0 83.0 333.2
ZAR 3 -188.3 -88.9 166.3 67.3 2.8 9.7
TRY 3 -70.9 -1.5 149.0 25.8 100.0 87.6
BRL 3 -61.3 -19.0 80.0 45.9 16.5 53.5
TWD 3 -47.9 -30.4 33.6 41.9 7.8 6.9
PLN 3 -47.4 -15.3 611.3 64.7 1.2 3.2
IDR 3 -21.0 -23.5 44.8 33.0 3.8 8.7
MXN 3 4.5 -1.6 A47.7 34.8 6.9 9.3
ARS 4 -6267.0 -477.9 @ 2295.8 076.2 1.4 3.9
NGN 4 -1746.8 -129.9  2170.1 364.4 0.0 0.2
UAH 4 -567.9 -19.3 498.7 266.6 2.9 1.7
KZT 4 -208.1 212.6 166.9 378.2 0.4 0.3
BGN 4 -89.9 -105.0 164.8 159.6 0.3 0.2
ILS 4 -85.0 -128.1 1107.8 174.7 0.5 0.6
RON 4 -56.7 26.9 72.6 70.5 0.3 0.3
CZK 4 -45.3 -115.4 141.7 129.8 0.4 0.4
PEN 4 -22.5 -8.1 269.4 1067.8 0.3 0.1
CLP 4 -12.3 -10.1 82.0 593.9 0.5 0.6
PHP 4 -10.8 -15.3 34.2 27.5 2.2 14.9
AED 4 -5.2 -14 21.3 13.5 0.7 1.8
THB 4 -3.1 2.8 114.2 34.2 18.6 224
COP 4 148.1 59.2 206.3 81.9 1.0 1.0

Notes: This table reports summary statistics for FX trading costs associated with USDT/USDC-local
currency fiat pairs. For each currency, the table shows the mean and standard deviation of FX costs, as
well as the average daily trading volume. The sample period spans 2020-2026.

45



Table 6: Median Historical FX Cost Comparison for USD-Outbound Remittance Corridors

Stablecoin FX Cost RPW All-in Cost

USD-BRL -51.3 482.2
(75.1) (54.3)

USD-COP 110.8 450.8
(182.9) (49.9)

USD-IDR -22.4 527.0
(40.2) (29.0)

USD-INR -444.1 280.8
(316.0) (19.4)

USD-KES -72.9 417.8
(1421.2) (55.1)

USD-MXN 2.0 367.5
(44.4) (27.7)

USD-NGN -457.7 250.0
(1970.5) (84.5)

USD-PEN -13.1 344.5
(776.5) (43.2)

USD-PHP -12.7 339.8
(31.9) (28.9)

USD-THB -0.6 552.2
(103.0) (107.9)

USD-UAH -368.6 321.0
(517.3) (42.4)

USD-ZAR -153.3 598.0
(145.0) (78.8)

Average -123.7 411.0
(468.7) (51.8)

Notes: This table reports volume weighted median FX costs associated with USD-stablecoin and local fiat
currency FX rate traded on centralized crypto exchanges, and the all-in costs of cross-border transfers from
the World Bank’s Remittance Prices Worldwide (RPW) database. Standard deviations across time are in
parentheses. All costs are measured in basis points. The sample period is 2022Q1-2025Q3.
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Table 7: Average Costs of Remittance Payments from Developed Markets as Source Country

Stablecoin FX Cost RPW All-In Cost
Median SD Median SD

Source Currency

Tier 1

EUR -86.2 210.5 388.0 67.8
GBP -87.4 202.3 348.8 51.7
JPY -114.9 271.1 640.8 111.6
USD -123.7 468.7 411.0 51.8
Tier 2

AUD -107.9 119.2 336.9 53.2
CAD -146.3 358.2 453.8 50.8
CHF 2.3 31.0 633.0 150.2
NZD -204.3 194.0 401.5 44.3
SGD -79.9 197.5 233.8 38.0

Notes: This table reports summary statistics of average FX costs for transfers from the listed source
currencies to developing-market destinations. The first two columns present FX costs implied by USD
stablecoin—local fiat trading on centralized crypto exchanges. The last two columns report the all-in costs
of sending cross-border payments for the same remittance corridors based on historical data from the
World Bank’s Remittance Prices Worldwide (RPW) database. All costs are measured in basis points. The
sample period is 2022Q1-2025Q1.
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Table 8: Timeseries average of daily median transaction fee, April 2023-April 2026.

Blockchain Average Gas Type
Avalanche C-Chain $0.04 Layer 1

BNB Smart Chain $0.03 Layer 1
Ethereum $1.50 Layer 1

Tron $0.06 Layer 1
Arbitrum $0.04 Ethereum Layer 2
Base $0.04 Ethereum Layer 2
Celo $0.001 Ethereum Layer 2
Optimism $0.06 Ethereum Layer 2
Gnosis $0.0002 Ethereum Sidechain
Polygon $0.006 Ethereum Sidechain

Notes: This table shows the average gas fee per transaction along different blockchains
from Token Terminal.

Table 9: Transaction Fees on Centralized and Decentralized Exchanges

Type Exchange Trading Fees
Centralized Coinbase 0.40-0.60%
Kraken 1%
Binance US 0-0.02%
Gemini 0.60-1.20%

Crypto.com 0.25-0.50%
Blockchain.com 0.40-0.45%

Decentralized Uniswap V2 0.3%
Uniswap V3 0.01-1%
Uniswap V4 0-100%

Pancakeswap V2 0.25%
Pancakeswap V3 0.01-1%
Pancakeswap V4 0-100%

Notes: Fee information collected from exchange websites as of May 2026.
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Table 10: Deposit Fees on Centralized Exchanges

Exchange USD UsSDC UsSDT
ACH  Wire Debit  SWIFT  PayPal
Coinbase $0 $10 $25 2.5% 0 USDC 0 USDT
Kraken $0 $0 $0.25 $0-3 Variable 0 USDC 0 USDT
+3.75%
Binance US $0 0 USDC 0 USDT
Gemini $0 $0 3.49% 2.5% 0 USDC 0 USDT
Crypto.com $0 $0 0 USDC 0 USDT
Blockchain.com $0 $0 0 USDC 0 USDT
EUR EURC
SEPA  Debit SWIFT PayPal
Coinbase €0 0 EURC
Kraken €0 €0.25 €3 Variable 0 EURC
+3.75%
Binance US 0 EURC
Gemini €0 3.49% 2.5% 0 EURC
Crypto.com €0 0 EURC
Blockchain.com €0 0 EURC

Notes: Fee information collected from exchange websites as of February 2026.
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Table 11: Withdrawal Fees on Centralized Exchanges

Exchange USD UsSDC USDT
ACH Wire Debit SWIFT
Coinbase $0 $25 $25 0 USDC 0.01%
Kraken $0 $4 $13 0.1-2 USDC 0-4 USDT
Binance US $0 Dynamic
Gemini $0 $25 Dynamic
Crypto.com $0 $15 $45 0.008-10 USDC 0.011-10 USDT
Blockchain.com  $0 $16 Dynamic
EUR EURC
SEPA Debit SWIFT PayPal
Coinbase €0 0 EURC
Kraken €1 €5 0.42 EURC
Binance US Dynamic
Gemini €0 Dynamic
Crypto.com €1
Blockchain.com €0.50 Dynamic

Notes: Fee information collected from exchange websites as of February 2026.
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Table 12: FX Costs Implied USD- and Non-USD-Linked Stablecoin Trading on Decentralized
Exchanges

Currency Tier Mean FX Cost SD FX Cost Daily Vol. (3M) Transaction Fee

CEX DEX CEX DEX CEX DEX DEX
JPY 1 -304.4 . 1055.1 . 0.025 28.2
GBP 1 . -41.9 . 891.1 . 0.051 1.0
EUR 1 -1.3 1.4 93.9 273  36.545 15.879 3.4
BRL 3 -41.6  -27.1 73.1 318.7  0.006 0.460 3.9
AUD 2 -18.7  -22.7  686.8 4689  0.014 0.079 30.0
CHF 2 0.3 1.0 268.3 104.2  0.056 0.191 1.0
SGD 2 0.3 9.7 167.5 7779  0.037 1.510 4.7
CAD 2 34.2 . 1422.0 . 0.275 4.9
ZAR 3 -168.0 . 1138.7 . 0.024 20.3
MXN 3 . -21.6 . 323.1 . 0.129 28.3
TRY 3 -117.6  -13.2 1299.5 2621.3 0.000 0.015 18.4
IDR 3 . -12.2 . 727.6 . 0.028 12.1
CNY 3 -30.0 . 2542.9 . 0.000
ARS 4 -421.0 . 926.0 . 0.001 .
KES 4 -21.3 . 42.1 . 0.061 1.0
CLP 4 -12.4 . 169.1 . 0.001 5.9
COP 4 -12.3 . 202.0 . 0.019 6.5
PHP 4 4.3 . 89.4 . 0.057 1.0
NGN 4 207.3 . 5904.1 . 0.003 5.8
PEN 4 257.0 . 185.6 . 0.000

Notes: This table reports summary statistics for FX trading costs associated with USDT /USDC-local
currency stablecoins on decentralized exchanges. For each currency, the table shows the mean and standard
deviation of FX costs, as well as the average transaction fees in basis points, average gas fees in USD, and
average daily trading volume in 2025. The local currency stablecoins are GYEN, GYENO, JPYC, and
JPYCO for JPY, VGBP for GBP, 0dEURO, AEUR, EURA, EURAO, EURAU, EURC, EURCV, EURI,
EUROP, EURQ, EURS, EURT, EURe, EURe0, VEUR, dEURQO, and sEUR for EUR, BBRL, BRL1,
BRL10, BRLA, BRLAO, BRLm, BRZ, BRZ0, and wBRL for BRL, AUDD, AUDX, and AUDXO0 for AUD,
VCHF and ZCHF for CHF, 0XSGD and XSGD for SGD, CADC and QCAD for CAD, 0XZAR, 0ZARP,
XZAR, ZARP, ZARm, and xZAR for ZAR, MXNB, MXNBO0, MXNe, and wMXN for MXN, TRYB and
TRYBO for TRY, IDRT, IDRT0, IDRX, IDRX0, and XIDR for IDR, wARS for ARS, KESm for KES,
CLPC, CLPCO0, and wCLP for CLP, COPM, COPM0, COPm, and wCOP for COP, PHPm for PHP,
NGNm and cNGN for NGN, and finally wPEN for PEN.
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Table 13: Comparison of Cross-Border Payment Rails

Banks (SWIFT / MTO / Fintech Stablecoin Rails
Correspondent)
Architecture Multi-hop corre- Local prefunding; in- Fiat—stablecoin—fiat
spondent banking; ternal netting; residual ‘“sandwich”; on-chain
SWIFT messaging; settlement via banks transfer; CEX/DEX
nostro/vostro balances for FX
Balance Sheet Usage Requires  correspon- Requires prefunded lo- No correspondent pre-
dent liquidity and cal balances and FX funding; liquidity pro-
regulatory capital hedging vision shifts to ex-
usage changes and AMMs
Intermediation Multiple regulated Fintech intermediary Crypto exchanges,
banking intermediaries + partner banks stablecoin issuers,
and on-chain liquidity
providers
Speed Typically T+1 to T+3; Minutes to same-day Minutes on-chain;
compliance and inter- in major corridors; overall speed depends
mediary delays corridor-dependent on fiat on/off-ramp
All-in Cost High FX markups (of- 40-150 bps in devel- FX near benchmark in
ten 200400+ bps re- oped corridors; higher major currencies; ex-
tail; lower for large in  EM  corridors; plicit trading, gas, and
clients) + explicit wire strong scale economies withdrawal fees; fixed
fees fees matter for small
transfers
Liquidity Deep wholesale FX Dependent on corridor Limited stable-
markets; scalable for flow netting and pre- coin—fiat and sta-

Trust / Regulation

User Experience

large-value transfers

Mature regulatory
framework; legal
recourse; deposit in-
surance

Often opaque FX pric-
ing; high friction for
retail (e.g. in-person
branch visits)

funded liquidity

Regulated payment in-
stitutions; reliant on
banking partners

Digital interface;
transparent  pricing;
app-based

blecoin—stablecoin
depth outside major
pairs; price impact for
large trades

Dependent on stable-
coin issuer, exchange
solvency, and evolving
regulatory regime

Requires exchange ac-
counts or wallets; oper-
ational complexity for
retails users
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Table 14: Marginal Costs of Cross-Border Transfer in the GBP-EUR Corridor by Wise

Cost component Fixed Variable
Customer Support £0.11 0.01%
Compliance (AML, Fraud, KYC, Sanctions) £0.06 0.01%
Other Servicing (Ops) £0.05 0.01%
COGS (Bank fees, treasury, FX) £0.02 0.03%
Marginal cost per transfer £0.24 0.06%

Notes: This table shows the breakdown of the marginal cost of transfer from GBP to EUR,
directly provided by Wise (2026)
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Competing Rails for Cross-Border Payments: Banks, Fintechs and
Stablecoins by Du, Huang, Scharfstein

Discussion by Tobias Adrian, International Monetary Fund

June 2026

1. Introduction and Overview

Cross-border payments remain an important policy challenge despite improvements in payment
technology and processing speed. Sending money internationally can still involve substantial costs,
particularly when a transaction requires currency conversion and several intermediaries. In this
note, I summarize my discussion of the paper Competing Rails for Cross-Border Payments: Banks,
Fintechs, and Stablecoins by Du, Huang and Scharfstein. I evaluate the paper’s contribution, identify
limitations in comparisons across payment channels and connect the findings to broader questions
about financial stability and payment reform. The views expressed in this discussion are my own
and do not necessarily represent the IMF, its Management or its Executive Board.

The paper’s central contribution is a framework for comparing the costs of international transfers
through banks, fintech providers and stablecoins. Its proposed measure combines foreign-exchange
markups with explicit transaction fees. This provides a useful starting point because a payment
service can appear inexpensive in one dimension while imposing substantial charges elsewhere in
the transaction. A low-currency-conversion markup, for example, does not necessarily imply a low
total cost to the customer.

I certainly value this framework but would argue that its practical application needs greater
consistency. The evidence presented for the different payment channels does not always include the
same cost components or cover the same corridors, periods and transaction sizes. These differences
limit the strength of conclusions about which channel is cheapest. Related IMF work suggests that
stablecoins can offer meaningful cost advantages on average, although those advantages vary
considerably across corridors and do not hold against every traditional alternative in all corridors.

The presentation also broadens the analysis beyond consumer transaction costs. Stablecoin markets
interact with conventional foreign-exchange and funding markets, creating potential financial
stability implications. My overall policy message is that progress requires more comparable
evidence, a fuller assessment of payment performance and continued implementation work across
both traditional and innovative payment systems.



2. Why Cross-Border Payment Costs Matter

The paper identifies the persistent expense of cross-border payments as a central policy concern.
The global average remittance cost of approximately 6.5%, substantially above the G20 target of less
than 3%, based on FSB figures from 2025. The gap between the observed average and the target
provides the policy context for examining alternatives to existing payment channels.

The paper draws an important distinction between improvements in speed and improvements in
affordability. Traditional payment channels have become faster, but costs have changed relatively
little. This raises the question of whether further development of established systems will be
sufficient to close the cost gap, or whether newer channels can make an additional contribution.
This is an empirical question that requires a comparison of the complete costs users face.

Stablecoins have become increasingly relevant to this debate. They are growing and are increasingly
used for cross-border payments, though there are data limitations to fully assess usage and impact.
There is clearly a need for careful measurement. Greater use makes their performance more
consequential, but incomplete information makes broad claims about their advantages difficult to
assess.

The paper therefore contributes by attempting to place banks, fintechs and stablecoins within a
common analytical framework. Such a framework presents organizing principles for comparing
different measures, such as a bank’s currency-conversion markup, a fintech’s complete quoted
charge and the blockchain fee for a stablecoin transfer. Each measure may capture a genuine cost.
The paper touches on all of them but does not fully describe equivalent portions of the payment
process. The discussion’s emphasis on an all-in measure addresses this problem directly.

This focus also helps distinguish technological efficiency from the price ultimately paid by the
customer. Evidence from stablecoins shows that costs arise at the interfaces between conventional
money and digital assets as well as during blockchain transfer. Consequently, evaluating the full
payment journey is essential to understanding whether a new channel delivers a meaningful
improvement for users.

3. The Paper’s Approach and Initial Findings

The paper collects information on cross-border transfers through three categories of payment
channel: traditional banks, fintech providers and stablecoins. Its stablecoin comparison centers on a
“sandwich” transaction, in which a sender converts fiat currency into a US dollar stablecoin,



transfers the stablecoin and then converts it back into fiat currency. Crypto exchanges handle the
foreign-exchange leg of this process.

The proposed common measure is:
All-in cost = foreign-exchange markup + explicit fees

This formulation brings together the cost embedded in the exchange rate and the charges explicitly
attached to the transaction. The paper combines World Bank Remittance Prices Worldwide data
with intraday observations of money-transfer operators, crypto-exchange prices and gas fees. The
presentation describes the sample as covering US-outbound transfers involving approximately 35
currencies.

For $200 transfers, the reported bank-wire foreign-exchange markup is approximately 200400 basis
points, equivalent to 2-4%. The presentation stresses that this is a lower-bound measure because it
excludes wire fees. It should therefore not be interpreted as the complete amount a customer would
necessarily pay for a bank transfer. Fintech costs are reported at approximately 200 basis points for
major currencies and 300 basis points for less-traded currencies.

Stablecoin results show why separating individual components matters. For major currencies, the
foreign exchange component can be close to the benchmark rate. However, trading and withdrawal
fees can still produce a material total charge. The paper presents evidence from Coinbase and
Kraken, with a total cost of approximately 150 basis points, or 1.5%. This illustrates a potentially
competitive outcome, but it does not establish a universal stablecoin cost across providers or
corridors.

In emerging-market corridors with capital controls, the stablecoin foreign-exchange component is
often negative. This finding indicates that the exchange-rate component can favor the stablecoin
route relative to the benchmark used in the analysis. It does not, by itself, establish that the entire
transfer has a negative cost, because explicit fees and other transaction components still matter.

These findings motivate the discussion’s four main areas of comment: the comparability of payment
channels, the importance of detailed fee measurement, spillovers into other financial markets and
priorities for future research and implementation.

4. Comparability and the Full Cost of Stablecoin Transfers

My first concern is the gap between the paper’s common conceptual framework and the cost
measures used in its empirical comparisons. The discussion considers the all-in-cost framework
appropriate but argues that the evidence does not yet apply it consistently across payment channels.



Banks are represented by foreign exchange markups excluding wire fees. Fintechs are assessed using
full all-in costs. Stablecoin components appear across separate tables without a consistently
aggregated total.

These differences matter because the resulting figures do not necessarily represent equivalent
customer experience. A bank estimate that excluding wire fees cannot serve as a complete total-cost
comparison with a fintech quote that includes all charges. Similarly, a stablecoin foreign exchange
measure cannot establish the overall competitiveness of a transaction without accounting for the
remaining fees. The discussion specifically notes that Table 6 of the paper compares stablecoin
foreign-exchange costs with all-in costs from the World Bank remittance database.

Sample alignment presents a second challenge. Corridors, observation periods and transfer sizes
differ across tables. The proposed improvement is therefore to compare the same cost concept across
matched corridors and a common period, while also aligning transaction sizes. Such an exercise
would make it easier to distinguish genuine differences between payment channels from differences
arising from the way the samples and measures were constructed.

Related IMF research by Reslow, Reshidi, Usher, Verrier, Miccoli (forthcoming) on Deconstructing
the Stablecoin Sandwich: The Cost of Cross-Border Stablecoin Transfers decomposes a stablecoin
sandwich transaction into ten fee and cost components, using manually collected public information
covering 270 corridors across 18 countries and 29 exchanges, with multiple coins and blockchains.

For a $200 transaction, that study reports an average stablecoin transfer cost of approximately 2.2%,
with substantial variation across corridors and payment routes. The reported range extends from
approximately —2% to 8%. This dispersion is important: an overall average can conceal both highly
competitive routes and routes where customers face much higher charges.

The highlighted cost categories include 0.67% for fiat payment rails, 0.85% for trading fees and
0.48% for blockchain costs. Fiat payment rails and trading fees are the main cost drivers among
these categories. This reinforces the need to examine the conversion and payment arrangements
surrounding a blockchain transfer rather than treating the blockchain charge as a sufficient measure
of the transaction’s cost.

The IMF research also identifies foreign-exchange costs, the “crypto premium”, as the main source
of variation across corridors. Transfer direction matters, meaning that results for one direction
cannot automatically describe the reverse transaction. On corridors matched to the World Bank
database, the presentation reports approximately 1% for stablecoins compared with 5.8% for RPW
transfers. However, the cheapest traditional option still outperforms the cheapest stablecoin option
in approximately one-third of corridors.



5. Stablecoin Markets and Financial Stability

My third comment concerns how stablecoin foreign-exchange activity affects other markets.
Research by Aldasoro, Beltran, Grinberg (2026) on Stablecoin Flows and Spillovers to FX Markets
extends the discussion from the price of individual payments to the interaction between stablecoin
markets, conventional foreign exchange and dollar funding.

The study uses five years of daily data across 64 centralized exchanges, covering prices and volumes
between four US dollar stablecoins and 25 fiat currencies. Its approach exploits changes in the
allocation of stablecoin demand across currencies to isolate exogenous inflow shocks. This allows
the authors to examine how changes in stablecoin flows transmit to related markets.

Based on that research, a 1% increase in stablecoin net inflows raises stablecoin parity deviations by
approximately 40 basis points. The same increase depreciates the local currency by approximately 5
basis points and widens covered interest parity deviations by approximately 5 basis points. These are
results from the cited study and should be understood within its empirical setting rather than
treated as fixed effects that necessarily apply in every market.

The proposed transmission mechanism centers on intermediaries with constrained balance sheets.
These institutions connect their stablecoin activities with their foreign-exchange swap positions.
When they expand stablecoin positions, the additional use of balance-sheet capacity can crowd out
the provision of synthetic dollar funding. The mechanism links activity in newer digital-asset
markets to conditions in established funding markets.

The study also uses an estimated structural model to examine counterfactual policy scenarios,
including changes to capital flow management measures. The presentation highlights the relevance
of this analysis for emerging-market and developing economies, where interactions between
stablecoin flows, currency markets and funding conditions may have macro-financial consequences.

This evidence adds a further dimension to the evaluation of stablecoin payment channels. Lower
transaction costs are relevant to users, but a complete policy assessment must also consider how the
underlying markets interact with the wider financial system. The presentation consequently places
affordability and financial stability within the same broader discussion, without suggesting that one
measure alone can determine the preferred payment channel.

6. Research Priorities and the Policy Path Forward

My final comment concerns unresolved questions about the sources and durability of cost
advantages. Although the related IMF work points to the crypto premium as the main source of



variation across corridors, the forces determining that premium remain unclear. Market structure
and regulatory arbitrage are possible explanations, while their relative importance is an open
question for further research.

A related question is whether stablecoins’ apparent advantage in some emerging-market corridors is
structural or transitional. I would note that the paper’s Table 5 already shows premium
compression. I would therefore ask whether the observed advantage will persist as liquidity
deepens. The evidence presented supports examining this question over time, rather than if current
cost differences will remain unchanged as markets develop.

I would also suggest working on a broader definition of payment performance. Cross-border
payment inefficiencies involve cost, speed, access and transparency. Traditional payment systems
have improved mainly in speed, but the paper and related IMF research advance the analysis mainly
of cost. A systematic assessment across all four dimensions would give policymakers a more
complete basis for comparing payment channels.

On implementation, I would argue for continued work on both traditional and innovative systems.
IMF support for countries implementing G20 Roadmap recommendations, including work involving
the Southern African Development Community and Pacific Island Countries. The emphasis is on
granular analysis that identifies where inefficiencies arise and helps determine which reforms can
address them.

7. Conclusion

The paper by Du, Huang and Scharfstein is a useful contribution to the cross-border payments
debate because it proposes a common framework for comparing banks, fintechs and stablecoins. My
main recommendation is to apply that framework consistently, using complete cost measures and
matched samples. Without this alignment, apparent differences between channels remain difficult
to interpret with confidence.

The related evidence by IMF research suggests that stablecoins can offer lower average costs, while
also showing substantial variation across corridors and continued competitiveness among some
traditional providers. That further demonstrates that stablecoin markets can affect conventional
foreign exchange and funding markets. Taken together, these findings support a policy approach
based on detailed measurements, attention to financial stability and sustained implementation across
multiple payment channels. The objective is to provide a more affordable and effective cross-border
payment system, assessed across cost, speed, access and transparency.
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