











over-the-counter FX derivatives markets, enable the market for FX swaps, allowing
investors to hedge currency risk.

FX swaps make money fungible across currencies. An FX swap is essentially a
collateralised borrowing operation. For example, a euro area pension fund borrows
US dollars to invest in dollar bonds by pledging euros as collateral, with a promise to
unwind the transaction at a pre-agreed exchange rate. More formally, an FX swap is
an arrangement in which two parties exchange currencies at the spot rate today
(spot leg) and agree to unwind that transaction (exchanging the full principal
amount) at a pre-agreed exchange rate at some pre-agreed time (forward leg).
Despite the full exchange of principal at the end of the contract, accounting
convention does not count FX swaps as debt, but as off-balance sheet obligations
(Box A).}! Currency swaps operate similarly, but typically have a longer maturity and
also trade income streams from interest payments in each currency.

The FX swap market is large. Outstanding FX swaps (including forwards and
currency swaps) reached $111 trillion at end-2024, with FX swaps and forwards
accounting for roughly two thirds of that amount.? The largest and fastest growing
segment has been contracts with “other” (ie non-dealer) financial institutions (OFlIs),
primarily NBFls (Graph 5.A, red bars). This segment has nearly tripled in size since
2009. Roughly 90% of FX swaps have the dollar on one side, underlining the currency’s
linchpin role in the global financial system. Over three quarters of all outstanding FX
swap contracts have a maturity of less than one year (Graph 5.B).23

FX swaps have enabled internationally active NBFIs (eg asset managers, hedge
funds, pension funds) to increase their cross-currency bond investments by making the
universe of bonds across the world more accessible on a hedged basis. FX swaps have
thus been a crucial factor fostering the globalisation of sovereign bond markets. Given
US capital markets’ centrality in the global financial system, FX swaps have particularly
facilitated greater access to US dollar-denominated bonds, especially Treasuries.

Data on FX swaps can enhance tracking and understanding of cross-currency
portfolio flows. Since accounting rules leave FX swaps off balance sheet and do not
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Box A
FX swaps and hedged cross-border portfolio investments

FX swaps enable cross-currency investment by making money fungible across currencies. Accordingly, NBFls,
which account for a large portion of cross-border portfolio investment, also drive much of the growth in FX
swap usage (Graph 6.A). Indeed, NBFIs' FX swap positions largely track their international portfolio allocation,
reflecting their use to hedge cross-border investment. The cross-border investment flows captured through
NBFIs" FX swap activity shed light on the growing connectedness between advanced economy markets and
flesh out a key channel through which financial conditions in advanced economies including the United States
can be affected by foreign NBFIs’ portfolio choices.

FX swaps comprise the bulk of global FX derivatives activity (which also includes forwards and futures,
currency swaps and options). They are derivatives contracts where one party borrows one currency from, and
lends another currency to, another party. They are effectively collateralised borrowing, where the lending
currency is used as collateral, but accounting convention leaves the positions off balance sheet and does not
count them as debt. Consider, for example, a European investor who has euros, but wishes to invest in a dollar
bond without exposing themself to exchange rate risk (Graph A1l.A). This investor lends euros (ie pledges
euros as collateral) to a counterparty in the FX swap market at the start of the contract, and receives dollars
evaluated at the spot exchange rate (Graph A1.B). The investor also incurs an off-balance sheet obligation to
repay the dollars at the pre-agreed forward rate. This is known as a forward obligation. The investor can use
the cash proceeds from the FX swap to invest in a dollar-denominated security (Graph A1.C). At the contract's
maturity, the investor receives the euros back and pays his or her swap counterparty the equivalent dollars
owed. Alternatively, the swap contract can be renewed (“rolled”) to maintain the position.

Linking BIS data on FX swaps by non-dealer financial institutions (“other financial institutions” (OFIs) — mostly
NBFIs)! with cross-border investments in US bonds reveals important interactions with financial conditions. FX
hedging motives related to such investment help to explain dynamics in the volume of FX swaps entered into
by OFls. For instance, asset managers’ portfolio allocation decision between domestic and US bonds crucially
depends on the expected return of US bonds relative to domestic bonds and the total cost of hedging the
exchange rate risk of the foreign bond investment.? In addition, the degree of hedging may be affected by
changes in the broader investor risk appetite or by valuation changes to the dollar asset.

The determinants of hedging motives can largely explain changes in the outstanding notional values of
FX swaps taken up by OFls in five major currencies — the euro, Japanese yen, pound sterling, Swiss franc and
Canadian dollar? In particular, OFIs’ FX swap activity is higher when any of the following apply: cross-border
investment in the US dollar bonds is more attractive (ie the long-term bond return is higher than the short
dollar rate); the local bond return is less attractive (ie the local yield curve is flatter); deviations from covered
interest parity imply greater funding cost for dollars in the FX swap market relative to money market rates;
financial conditions are looser (lower financial conditions index); or the spot exchange rate is lower (Table Al,
column 1). Overall, these hedging-related factors can explain up to a quarter of the dynamics of these
institutions’ FX swap positions and rationalise the strong empirical link between NBFIs' cross-border bond
investments and FX derivatives activity (Graph 6).

These connections between hedging and cross-border investment provide a channel through which
changes in domestic financial conditions can affect broader financial conditions in other countries. For example,

FX swap-enabled bond investment

Example euro area investor Graph Al
A. Initial balance sheet B. Balance sheet after FX swap C. Balance sheet after purchase of
USD security
Assets Liabilities Assets Liabilities Assets Liabilities
EUR cash USD cash USD security
EUR obligations EUR obligations EUR obligations
Other Other J Other J
EUR assets EUR assets EUR assets
Forward Forward Forward Forward
EUR receipt USD obligation EUR receipt USD obligation
Source: BIS.
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Hedging-related determinants of OFIs’ FX swaps outstanding® Table Al

OFIs’ FX swaps
0} (1)

Slope USD (10y—3m) 1.798 7.786***
(0.963) (1.897)
Slope local (10y-3m) —4.730** —13.762***
(1.537) (4.835)
GS US FCI —3.647** —4.703***
(1.035) (1.724)
Spot exchange rate (local per —0.502* -0.159
dollar) (0.185) (0.457)
CIP deviation (3m) —4.774* -3.938
(1.976) (2.771)
Observations 258 218
Adjusted R-squared 0.26 0.15
Estimation OLS vV

CIP = covered interest parity; FCl = financial conditions index; GS = Goldman Sachs; IV = instrumental variables; OLS = ordinary least squares.

1 Estimates from panel regressions with currency fixed effects. Standard errors reported in brackets. ***/**/* denotes statistical significance
at the 1/5/10% level.

Source: Nenova et al (2025).

a flatter yield curve in the investor's country is associated with a greater incentive to invest in US dollar bonds,
all other things equal. More inflows into the US bond market may loosen financial conditions in the United
States as a result. One type of economic shock that could flatten the local yield curve is monetary policy,
which through various tools can affect long- and short-term interest rates to different degrees. Column Il of
Table Al estimates the same relationship with OFIs" FX swaps — but this time using only variation in the
hedging determinants due to monetary policy shocks of the Federal Reserve or the respective local central
bank.* The negative effect of the local yield curve slope on FX hedging by NBFIs strengthens, suggesting the
mechanism highlighted here operates even when it comes to the transmission of advanced economy
monetary and financial conditions to the US bond market.

1 NBFIs account for the majority of the category “other financial institutions” (OFls) reported in the counterparty sector
breakdown of BIS derivatives statistics (alongside reporting dealers and non-financial customers). However, OFls can also
include smaller non-reporting banks or central banks. 2The total cost of hedging a US dollar investment for a foreign
investor through an FX swap or forward equals the differential between the dollar and local interest rates with the same
tenor as the FX derivative plus the cross-currency basis (Ahmed et al (2023)). 3 See Nenova et al (2025). Both FX swaps
and hedging demand variables enter the analysis in semiannual changes. To account for seasonality in the FX swap data,
we confirm all results are unchanged when using year-on-year changes instead or adding an end-of-year dummy to the
semiannual regressions. “4In econometrics jargon, this corresponds to estimating the same regression using monetary
policy shocks as instrumental variables for the yield curve slopes, financial conditions and exchange rate variables. Monetary
policy shocks are measured as high-frequency surprises in a range of asset prices around the six respective central banks’
announcements as in Kearns et al (2023).

treat them as debt, most data sets do not comprehensively capture NBFIs' cross-currency
investment. BIS data on the outstanding notional values of FX swaps, broken down
by currency and counterparty sector (with NBFI positions captured in the OFI segment)
fill an important gap by capturing the currency exchange behind such investments.
Data sources on the underlying cross-border portfolio investment (eg the IMF's
Portfolio Investment Positions (PIP) and the US Treasury International Capital (TIC)
System) cannot speak to the funding currency of the investors (and thus the degree
of cross-currency investment in which they engage). They often do not cover a
sufficiently long time span of NBFIs' bilateral exposures and cannot see through to
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the ultimate investor for flows re-routed via financial centres. NBFIs' FX swaps by
currency proxy for the home currency of the investor and thus provide complementary
information on the underlying portfolio flows through the lens of the accompanying
hedging activity. In addition, they capture the large gross off-balance sheet positions
from FX swaps that are not recorded in such cross-border investment due to their
accounting treatment. These data therefore deepen our understanding of how
bilateral NBFIs' portfolio flows can trigger cross-border spillovers and shape global
financial conditions.

Indeed, the fluctuations in FX swap volumes reflect non-US investors’ appetite
for dollar bonds and hence mirror the fluctuations in portfolio flows into the United
States. Graph 6.A provides evidence that portfolio flows into US debt securities from
major AEs co-move with the volume of FX swaps used by NBFIs. FX hedging is
critically important to many NBFls that have less discretion to have exchange rate
exposures in their portfolios, such as pension funds and insurance companies. For
NBFIs with more latitude, hedging currency risk is still prudent from a risk management
perspective.

FX swaps and US portfolio inflows? Graph 6
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significance at the 1/10% level. Other financial institutions (OFls) are one of the three main sectors reported in the counterparty sector
breakdown of the BIS OTC derivatives statistics (alongside reporting dealers and non-financial customers). See endnotes for details.

Source: Nenova et al (2025).
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Digging deeper, further evidence that FX swaps enable portfolio flows across
economies comes from the stronger relationship between FX swap growth and
portfolio flows once the cost of hedging is taken into account. As FX swaps tend to
be short-term contracts, the key input in the cost of hedging is the short-term
interest rate in the destination currency (in relation to the short-term rate in the
investor currency).* In addition, since investors predominantly use short-term FX
swaps to hedge longer-term portfolio investments, hedged investment becomes less
attractive when the short-term interest rate increases or the long-term bond yield
falls, ie when the yield curve in the destination currency flattens (see Box A for more
details on the hedging cost components). Taking account of these hedging costs
provides even clearer evidence of the close empirical relationship between portfolio
investment and hedging-related changes in FX derivatives (Graph 6.B). More directly,
this relationship also holds separately for investors from four other (non-US) major
currency-issuing jurisdictions with FX swaps in those currencies (Graphs 6.C—F). This link
between FX hedging and bond flows highlights an important channel through which
financial conditions can transmit across countries, and to AEs in particular (Box A).

Implications for financial conditions

The structural changes outlined in the previous section have important implications
for central banks’ pursuit of their macroeconomic and financial stability mandates.
Maintaining macroeconomic stability hinges on the pass-through of monetary policy
actions to financial conditions, which in turn affect the availability and cost of
financing for real economic activity.'> Market-based finance ties financial conditions
more closely to market prices of all kinds, which tend to be more volatile than bank
lending rates. This potentially makes them more sensitive to shocks, including those
originating abroad.

The sovereign yield curve is a key channel of monetary policy transmission, as it
underpins all rates on riskier assets in an economy. Central banks influence it by
steering reference overnight rates and by shaping expectations on the evolution of
short-term rates, as well as by directly affecting yields through balance sheet policies.
But risk premia also shape broader financial conditions, such as the rates and prices
firms and households face in their saving and borrowing decisions. These, in turn, are
driven by swings in risk attitudes, as well as the risk-bearing capacity of NBFls,
especially in the case of market-based financing.®

When the monetary policy stance is tightened, risk premia typically rise. This is
because financial market participants moderate their risk-taking, not least due to the
anticipation of a slowdown in real economic activity. Yet risk appetite may remain
elevated even amid a policy tightening in certain circumstances. For example, this
may occur when other factors support greater risk-taking in certain financial market
segments — such as frothy equity valuations due to excessive optimism over the
prospects of certain businesses. If so, different “ingredients” of aggregate measures
of financial conditions would drag in opposite directions. Both the post-GFC and
post-Covid periods are examples of such a configuration, which is also visible in the
divergent behaviour of various elements of broader financial conditions in recent
years (Graph 7.A). Looking more closely at the latest readings, in the first half of 2024
short- and long-term government bond yields increased, tightening overall financial
conditions. Nevertheless, credit spreads stayed compressed and equity prices surged,
pushing financial conditions in the opposite (easing) direction. Subsequently, as
central banks started to lower policy rates, the short-term rate component of
financial conditions eased, while long-term rates increased on the back of higher
term premia.l’
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Global financial conditions and international financial interconnectedness? Graph 7

A. Components of global financial conditions B. International financial interconnectedness, by sector?
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FCI = financial conditions index; FIFs = fixed income funds; HFs = hedge funds; ICs = insurance corporations; MMFs = money market funds;
OIFs = other investment funds; PFs = pension funds.

1 See endnotes for details. 2 Based on jurisdictions’ 2024 submissions.

Sources: FSB (2024); IMF; Goldman Sachs Global Investment Research; BIS.

When the underlying components diverge, aggregate indices of financial
conditions will be subject to forces pulling in opposite directions and hence may be
difficult to interpret. For this reason, it is illuminating to organise the data in a way
that highlights the key determinants of financial conditions. In this spirit, the BIS has
developed a factor model of financial conditions, where market variables are
gathered so as to distil two main factors: one capturing the dynamics of the level of
interest rates and safe yields and the second capturing riskier market segments.
Indeed, measuring financial conditions using a broad range of data reveals a
relatively simple two-factor structure (Box B). The first (the “level factor”) broadly
reflects the level of various interest rates, while the second (the “risk factor”) is more
connected to risk perceptions and risk appetite, depending broadly on the dynamics
of spreads and equities. Hence, swings in risk attitudes and risk perceptions have a
bearing on overall financial conditions. And, in turn, financial conditions are more
susceptible to those swings in an environment where market financing becomes
more prominent.

Internationally active asset managers are a key conduit for transmitting financial
conditions across countries.!® Indeed, they tend to be much more internationally
interconnected than traditional financial intermediaries (Graph 7.B). Hedge funds
and other investment funds are both highly internationally interconnected NBFlIs,
and their portfolios tend to adjust most rapidly to swings in risk attitudes and
perceptions.r® When risk appetite is high, cross-border positions of global investors
are likely to build up quickly. But they can unravel suddenly, leading to fire sales
and sharp drops in asset prices in different markets. In both phases, significant
cross-border flows by asset managers may boost cross-country co-movements in
financial markets.

One implication is that NBFIs' greater role in global portfolio flows may have
contributed to more correlated financial conditions across countries. As a first
indication, the cross-country co-movement of key asset returns, measured by the
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Box B
Measuring financial conditions

Financing conditions are a key intermediate step of the monetary transmission mechanism. While central
banks' ultimate objectives are inflation and output, they steer the economy by influencing the decisions of firms
and households through adjustments in financial conditions. Hence, monitoring financial conditions — intended
as a summary measure of the ease and cost of financing firms and households face in a broad sense — is
crucial in taking the pulse of the transmission of the monetary policy stance.

In practical terms, one challenge is that “financial conditions” are, by their nature, a multifaceted concept,
so measuring them requires the construction of composite indices. In general terms, these can be thought of
as weighted averages of a certain set of financial market prices. Yet the weights, and hence the role played by
some specific prices, tend to be sensitive to individual choices. Several summary measures of financial conditions
have been proposed, and can be taken off-the-shelf, but their indications obviously differ depending on the
data sets on which they are based, and the methodologies on which they rely. For example, the popular
Goldman Sachs financial conditions indices (FCls) are based on the selection of a small number of key variables
representative of different segments of the monetary transmission mechanism; weights are assigned on the
basis of each variable’s predictive power for one-year-ahead GDP growth.?

To shed light on the key drivers of the dynamics of financial conditions, the BIS introduced a new index
constructed using a dynamic factor model applied to a large set of rates and prices playing different roles
throughout the various steps of the monetary transmission mechanism.? This makes it possible to summarise
the contributions of individual financial variables through a few homogeneous subcomponents, determined
by the joint dynamics of the data. Dynamic factor models are particularly useful in the analysis of large data
sets: they reduce the data dimension by extracting a small number of common components from a large
amount of available information. The common components, or factors, are chosen so as to maximise the
proportion of total variability of the data set they can explain.?

The data set described above possesses a strikingly stark factor structure. The first two factors explain
about 60% of the total variance, and the factor loadings on individual market prices have a distinctive pattern.
More specifically, the first factor loads positively on all the “rates” blocs, especially the safe ones (Graph B1.A).
Hence, it can be thought of as a summary of the prevailing level of interest rates, in short a “level factor”. The
second factor, instead, loads distinctively on risky assets: risky yields and spreads and equity returns. As such, it

The factor structure of the BIS FCI* Graph B1
A. Average factor loadings B. Decomposition of level factor C. Decomposition of risk factor
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FCI = financial conditions index.

! Factors are obtained from a dynamic factor model applied to a large set of financial indicators for the United States over 2 January 2002—
5 February 2025. The level factor reflects the prevailing level of various interest rates, while the risk factor loads on corporate bonds, risky
spreads and equity returns. The set of variables includes short-term rates and funding costs for banks and financial institutions, the yield curve
of government bonds, yields on corporate bonds of different ratings as well as various spreads, and returns and measures of valuations in
equity markets as well as various “bank rates” (prime rates, rates on loans to small businesses and 15- and 30-year mortgage rates); note that
this latter bloc is only observed at monthly frequency.

Source: Lombardi et al (2025).
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can be labelled a “risk factor”. If anything, it loads negatively on short-term funding costs, highlighting the
endogenous monetary policy easing that is typically elicited by financial stress.

The time series dynamics of the two factors are also quite telling on their relative roles. The level factor
(Graph B1.B) follows the monetary policy interest rate cycle: it increases during the 2004-06 policy rate hike,
to then plummet swiftly during the Great Financial Crisis (GFC), and then decline gradually as unconventional
policy measures lowered long-term interest rates. The post-pandemic easing represents another phase in which
the level factor declines to even lower levels than post-GFC, to then swiftly increase in parallel with the surge
of inflation and the associated policy tightening. The dynamics of the risk factor instead reflect the evolution
of risk attitudes, and as such are dominated by the GFC, as well as by the prolonged period of risk-taking in
the runup to it (Graph B1.C).

The two factors have a different bearing on subsequent outturns in economic activity and, hence,
monetary policy. Taken individually, both are significant predictors of one-year-ahead GDP growth. Yet the risk
factor has considerably higher explanatory power. Such a prominent role by the risk factor in anticipating
macroeconomic developments has important implications for monetary policy. While the dynamics of the
level factor closely follow the policy cycle, monetary policy appears to have less immediate control over the
risk factor. However, empirical evidence shows that monetary policy does also affect the risk factor. Hence,
policy easing packages — including through unconventional measures — can mitigate a tightening of financial
conditions due to surging risk aversion.

! See Hatzius and Stehn (2018); for a similar early attempt, see Goodhart and Hofmann (2003). Other approaches are more
data-driven; they rely on larger sets of data, and exploit observed correlations without imposing a specific structure. See
eg Brave and Kelley (2017), IMF (2017) and Arregui et al (2018). 2 For the details of the series included, see Graph Bl
footnote 1. 3 For further details, see Lombardi et al (2025).

share of variance explained by the first principal component of the individual country
returns, has increased in recent years (Graph 8.A). This is especially the case for
government bond vyields and corporate spreads. Hence, the co-movements of
composite measures of financial conditions have also generally risen over the past

Global financial market connectedness*

As a percentage of variance explained Graph 8
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FCls = financial conditions indices; GS = Goldman Sachs; IG = investment grade.

! See endnotes for details. 2 Share of variance explained by the first principal component in the cross-section of the variables. 3 The total
connectedness is the share of variance (over a 10-business day horizon) that is not explained by domestic market developments, and is instead
attributed to transmission across countries. The level factor reflects the prevailing level of various interest rates, while the risk factor loads on
corporate bonds, risky spreads and equity returns. For the construction of the factors, see Box B.

Sources: Korukmez et al (2025); Bloomberg; Goldman Sachs Global Investment Research; LSEG Datastream; BIS.
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five years. The most recent manifestation of this phenomenon occurred in May 2025,
when long-dated government bond yields spiked synchronously in several major AEs.

Increasing global co-movement of financial conditions is also captured by
time-varying measures of global financial market connectedness. These measures
aim to capture not only contemporaneous co-movements, but also the international
transmission of financial conditions over a given time horizon. More specifically,
we consider the share of variance that is explained, over a 10-day horizon, by
market fluctuations transmitting across countries, as opposed to purely domestic
ones.?® Graph 8.B shows such measures for the level and risk factors of FCls (as
described in Box B). These connectedness measures vary substantially over time,
spiking during times of financial stress, but have been growing since the GFC. For
example, at the beginning of the pandemic over 60% of the variability of the FCI risk
factors (blue line) could have been explained by the overall connectedness across
markets; that share was below 50% at the height of the GFC. The connectedness in
the FCl level factor (red line) tends to be somewhat lower, even though it has recently
increased in the wake of the synchronised monetary easing and tightening triggered
by the pandemic and the ensuing inflation surge.

The directional transmission of financial conditions across jurisdictions has also
evolved over time. Consistent with a large literature documenting powerful global
transmission of US financial shocks,?! the United States tends to transmit its financial
conditions to other countries more than the other way around (Graph 9). But in
aggregate, other countries role as sources of transmission of financial conditions has
been growing for both the level and risk factors. This is true not only in terms of the
United States becoming more susceptible to developments in other countries, but
also of the mutual connectedness across other countries.

Directional transmission of BIS FCls*

As a percentage of variance explained Graph 9
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FCls = financial conditions indices.

1 See endnotes for details. The level factor reflects the prevailing level of various interest rates, while the risk factor loads on corporate bonds,
risky spreads and equity returns. For the construction of the factors, see Box B. For other countries, the average across six economies is
shown. 2 Share of variance that is explained by each country (over a 10-business day horizon) in market developments occurring in other
countries. 3 Share of variance that is not explained (over a 10-business day horizon) by domestic market developments, and is instead

attributed to transmission from other countries.

Sources: Korukmez et al (2025); BIS.
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The exchange rate plays an important role in the global propagation of financial
conditions, in particular for EMEs. Traditionally, EME sovereigns were able to borrow
from abroad only in foreign currency, mainly with dollar-denominated bonds.? In this
situation, any change in foreign financial conditions or the exchange rate was directly
transmitted to domestic financial conditions. The deepening of local currency sovereign
bond markets has gradually enabled many EME sovereigns to borrow from abroad in
local currency. But foreigners’ investments in these markets are typically unhedged due
to thin hedging markets and carry trade motives. The currency exposure has thus
migrated from the borrowers’ balance sheets to those of investors who fund themselves
and evaluate gains and losses in a different currency. Hence, exchange rate changes,
especially vis-a-vis the US dollar, affect the balance sheet valuations of foreign lenders
and potentially their supply of credit to EMEs. This gives rise to a broader financial
channel of the exchange rate that also influences EME local currency bond markets.?®

These effects are reflected in the links between exchange rate movements and
financial conditions in EMEs. Consistent with the financial channel of the exchange
rate, there is a highly significant systematic negative correlation between changes in
the value of an EME’s domestic currency against the US dollar and changes in the
EME's local currency sovereign bond spreads over US Treasury yields (Graph 10.A,
red dots). This pattern is absent in AE spreads (blue dots). There is also formal
empirical evidence that exchange rate appreciation of EME currencies is associated
with a significant drop in local currency bond spreads (Graph 10.B, red line). This
drop turns out to be driven by lower credit risk premia embedded in sovereign bond
spreads (blue line), consistent with the idea that risk perceptions play a key role in
the international transmission of financial conditions.

For foreign portfolio flows to AEs, hedging of currency risk is more common as
carry trade motives are typically less strong and currency hedging markets are better
developed for large AE currencies. Here, NBFIs’ activity in FX derivatives markets offers

Exchange rates and financial conditions in EMEs* Graph 10
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a lens through which to evaluate the link between foreign portfolio flows and financial
conditions. Indeed, there is a significant negative correlation between portfolio bond
flows into the United States on the one side, and US financial conditions as measured
by the Goldman Sachs index on the other (Graph 11.A). One interpretation of this link
is that international spillovers affect even US financial conditions via the international
portfolio flows coming from other AEs.

FX swap volumes are closely related to these portfolio flows from AEs to the
United States, because they enable the FX hedging of cross-border portfolio
exposures (as discussed in the previous section and Box A). Graph 11.B highlights the
close link between US financial conditions and OFIs’ FX swap activity. These patterns
suggest that NBFIs" hedged portfolio investment in international bond markets goes
hand in hand with looser financial conditions. Indeed, the regression results, reported
in detail in Box A, confirm that the negative co-movement of FX swaps with the US
FCl is significant even after taking into account other key drivers of NBFIs' FX hedging
demand (regression coefficient on the left-hand scale of Graph 11.C). Yet international
transmission via FX-hedged cross-border portfolio investments seems to reflect only
changes to the risk factor. This suggests that shifts in global investors’ portfolio
allocation are mainly related to swings in risk appetite and perceptions.

While portfolio flows between AEs tend to be accompanied by hedging of
currency risk, large interest rate differentials can nevertheless set in motion unhedged
flows motivated by carry trades. When risk appetite recedes, the unwinding of such
trades can strengthen the transmission of financial conditions. These trades are often
constructed synthetically, using derivatives like FX swaps and outright forwards.
Consider a dollar-based investor (Graph 12.A). This investor provides dollars in an FX
swap transaction and receives yen, agreeing to repay the yen at a future date
(Graph 12.B). However, instead of using the proceeds to obtain safe yen-denominated
assets in anticipation of the yen repayment, the yen proceeds of the swap could be

Financial conditions, FX swaps and debt flows to the United States® Graph 11
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Yen carry trade with FX swaps Graph 12
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sold in the spot market for dollars. These dollar sums could then be further invested
in a higher-yielding asset, such as a US dollar-denominated bond (Graph 12.C). This
could also extend to investing in local currency EME sovereign bonds. This sequence
of transactions leaves the investor with an unhedged short yen obligation — a carry
trade. It is also common to obtain this carry trade position with a forward contract,
which is then rolled over using FX swaps, or via other instruments like options.?*

The impact of the recent yen carry trade episode on financial conditions in the
United States is a notable illustration of the transmission of domestic financial shocks
across major AEs.?> Despite the post-Covid tightening of US monetary policy, financial
conditions in the country had remained fairly loose. This was in part due to the
transmission of easier financial conditions from Japan to the United States (Graph 13.A).

Financial conditions and the yen carry trade! Graph 13
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In August 2024, a partial but sudden unwinding of yen carry trades triggered further
spillovers of external financial conditions into the United States — this time in the
opposite (ie tightening) direction. The transmission of financial conditions from
Japan to the United States appears to have in part been channelled by leveraged
trades of speculative investors like hedge funds that used yen funding and their
subsequent (partial) unwinding.?

The dynamics of FX swaps in yen provide a useful, albeit rough, indication of the
relative size of those yen-funded trades.?’ They rose sharply during the 2023-24 period
when the above indicators (of the transmission of financial conditions from Japan to
the United States) spiked (Graph 13.B). In the end, the August 2024 turbulence was
short-lived and had limited effects. Nevertheless, the episode illustrates the importance
of vigilance in the rising carry trade totals that are vulnerable to rapid reversals.

Besides carry trades, the proceeds from yen borrowing have been deployed to
fund a wide array of positions. This has included a broad range of risky asset positions
(eg AE equities), in which investors have taken advantage of cheap yen funding while
hedging the FX risk. Indeed, FX swaps in yen tend to expand when the broad yen
index falls, as financial institutions seek to hedge their yen-funded investments in
other currencies (Graph 13.C).

The analysis above underscores the highly connected nature of global financial
markets and highlights how domestic financial conditions can be significantly shaped
by foreign developments.?® This raises the question whether monetary policy's
influence on domestic financial conditions has become more limited.

Empirical evidence for relatively small AEs and EMEs suggests that foreign factors
have a significant effect on their financial conditions, yet domestic monetary policy
retains firm traction (Graph 14).2 The analysis considers the effects of unexpected
changes in short-term policy rates, which can be constructed for a broad sample of
countries. In both AEs and EMEs, monetary policy exerts a significant influence on
domestic short- and long-term government bond yields. As expected, the impact is
more pronounced at shorter maturities but remains significant at longer maturities

Impact of domestic monetary policy and US spillovers®
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Cross-border effects of unconventional monetary policies in the euro area and

the United States! Graph 15
A. Euro area B. United States
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as well. The effects generally exceed the spillover effects from abroad, proxied here
by US monetary policy.*° Overall, this suggests that domestic monetary policy retains

strong sway over the domestic government bond yield curve.

However, the empirical evidence also highlights some limitations regarding the
transmission of monetary policy to risky asset classes, especially in the case of EMEs.
For example, stock prices tend to be more heavily affected by global financial
conditions (represented here by US monetary policy shocks) than domestic monetary
policy. Furthermore, exchange rates tend to be equally influenced by domestic
monetary policy and global financial shocks. More generally, global spillovers tend
to affect financial conditions more rapidly than domestic monetary policy, complicating

timely policy responses.’

As highlighted above, the cross-border transmission of financial conditions is
not limited to small open economies but can also affect major AEs. At the same time,
evidence for major AEs also suggests that monetary policy retains good traction relative
to the spillovers. In particular, examining the effects of unconventional monetary
policy measures in the United States and the euro area (Graph 15) shows that these
policies have significant domestic effects on both government bond yields and stock
prices. However, the cross-border spillovers — both from the United States to the
euro area and vice versa — are in some cases comparable with the effects of domestic
transmission. The growing role of internationally active NBFls has probably played an

important role in shaping these patterns.

Conclusions

The global financial system has undergone profound structural changes since the
GFC, with internationally active portfolio managers investing in sovereign bonds
playing a much more central role. These changes have been facilitated by the
expansion of FX swap markets that enable asset managers to invest globally while

hedging currency risk.
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As a result, financial shocks — especially those stemming from changes in risk
capacity — can now transmit more strongly across borders, at times moving domestic
financial conditions away from the intended monetary policy stance. This chapter
has shown how developments in financial conditions can be viewed through the lens
of two factors: one related to the level of risk-free rates, and the other to risk attitudes
and perceptions. Cross-border spillovers in the risk factor, especially those occurring
at times of swings in risk preferences, raise the chances of a disconnect between
broader financial conditions and the desired monetary policy stance. While these
issues have long been examined and discussed in the context of EMEs, they have
become increasingly relevant for AEs as well.

Despite the challenges, the analysis presented here suggests that monetary
policy remains an effective tool for steering domestic financial conditions. While
global shocks can significantly influence domestic conditions, they do not inherently
inhibit central banks’ ability to steer financial conditions. In fact, empirical evidence
indicates that central banks generally retain strong traction on domestic financial
conditions, especially over the domestic yield curve.

However, the findings presented in this chapter highlight how the conduct of
monetary policy has become more complex. Central banks must be attuned to the
dynamics of global financial conditions, including the potential impact of their own
policy decisions. This underscores the importance of continually enhancing analytical
frameworks and deepening the understanding of the cross-border challenges
embedded in a more market-based financial system. In particular, gaining clearer
insights into the significance and nature of global spillovers is essential for a more
precise and effective calibration of monetary policy. Central banks should also
continue to make effective use of their broader policy toolkit to navigate the
complexities posed by increasingly globalised financial conditions. If appropriately
deployed, these tools can help to ease possible trade-offs posed by shifts in global
financial conditions and enhance monetary policy autonomy.*

The challenges associated with tighter financial connectedness also underscore
the critical role of central bank cooperation. Regular information-sharing and
exchange of views is essential to improve understanding and assessment of global
macroeconomic and financial developments. Such exchanges also help central banks
to anticipate better the international ramifications of their decisions and calibrate
their policies accordingly to minimise unintended consequences. Moreover, central
bank cooperation is vital for strengthening the monitoring and oversight of global
financial markets given the growing influence of internationally active NBFls.

Finally, the growing connectedness of global financial markets and the increasing
role of NBFIs pose significant new challenges for financial stability. Enhancing
regulatory standards to keep pace with the evolving structure of global financial
markets is critical to ensure the resilience of the financial system.
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terminal rates amid the inflation wave, as well as the lingering effects on term
premia of large central banks’ balance sheets. For a discussion, see BIS (2024).
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Eichengreen and Hausmann (1999) refer to this pattern as “original sin” because
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domestic currency.

See eg Avdjiev et al (2019), Hofmann et al (2020, 2022) and Gelos et al (2024).
See Aquilina et al (2024) and McGuire and von Peter (2024).

A carry trade involves borrowing funds at a low interest rate in one currency
(the funding currency) and buying a higher-yielding asset in another (the target
currency). In recent years, low interest rates for the Japanese yen relative to
other currencies have made it a funding currency of choice. The use of leverage
makes these positions sensitive to changes in exchange rates, interest rates and
volatility. See McGuire and von Peter (2024).

See McGuire and von Peter (2024) and Aquilina et al (2024).
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to particular market movements. For example, a carry trade investor can provide
dollars in return for yen in the FX swap market. The yen can then be sold in the
spot market and the proceeds used to buy some other asset in a different
currency (eg EME government bonds, AE equities). The investor is left with yen
obligations via the forward leg of the swap while holding other non-yen assets.

See also the evidence in Rey (2015) and Miranda-Agrippino and Rey (2020)
about the global financial cycle and the influence of US monetary policy.

See Grigoli et al (2025).

In contrast, taking a longer-run perspective focused on the cumulative effect of
monetary policy announcements, Hofmann et al (2025) document a dominant
role of US monetary policy shocks in the secular downward trend in global
long-term interest rates.

See Arregui et al (2018).

NBFls" balance sheets appear to be more affected by euro area unconventional
monetary policy shocks than banks' balance sheets. See Holm-Hadulla et al (2023).

See BIS (2019, 2022) and IMF (2020).
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Additional notes to graphs

Graph 1: GDP-PPP weighted average across AU, CA, EA, GB, JP and US.

Graph 1.A: Qutstanding amounts of credit in local currency rebased to 100 at Q1
2000. General government debt at nominal value; it covers debt securities, loans and
currency and deposits. Private non-financial sector includes non-financial corporations,
households and non-profit institutions serving households.

Graph 1.B: Debt securities at market value.
Graph 2: For the global GDP, world GDP from IMF World Economic Outlook.

Graph 2.A: The sample covers AR, AU, BR, CA, CH, CL, CN, EA, GB, HK, ID, IN, JP, KR,
KY, MX, RU, SA, SG, TR, US and ZA, subject to data availability. For RU, data up until
2020. NBFls refer to non-bank financial institutions, including all financial institutions
that are not central banks, banks or public financial institutions. See FSB (2024) for
details.

Graph 2.B: The sample covers AR, AU, BE, BR, CA, CH, CL, CN, DE, ES, FR, GB, HK, ID,
[E, IN, IT, JP, KR, KY, LU, MX, NL, SA, SG, TR, US and ZA, subject to data availability.
Other investment funds (excl MMFs and HFs) also exclude real estate investment
trusts and real estate funds and include equity funds, fixed income funds and other
funds (mixed funds, referenced investment funds, external debt investment funds,
currency funds and asset allocation funds etc). See FSB (2024) for details.

Graph 3.A: Sovereign investor base estimates by Arslanalp and Tsuda (2014); last
updated on 2 May 2025. Missing values at the beginning of the sample are estimated
using the growth rate of total government debt.

Graph 3.B: “Private” refers to total foreign holdings minus foreign official holdings.

Graph 4: Changes in outstanding stocks of cross-border bond holdings between 2015
and 2023. Data do not include reserve assets. The sample consists of 78 economies,
based on availability of reported bilateral assets data in the IMF Portfolio Investment
Positions by Counterpart Economy (formerly CPIS). Missing values between mid-2000
and 2023 are filled using linear interpolation. Missing values at the beginning and
end of the sample are estimated using the growth rate of the respective reporting
country’s positions vis-a-vis the rest of the world. The reported changes in outstanding
stocks also include valuation effects. Asian EMEs = CN, HK, ID, IN, KR, KZ, MN, MO,
MY, PH, PK, PW, SG and TH; Europe = AT, BE, CH, CY, DE, DK, EE, ES, Fl, FR, GB, GG, G,
GR, IE, IS, IT, JE, LT, LU, LV, MT, NL, NO, PT, SE, SI and SK; other AEs = AU, AW, BM, CA
and NZ; other EMEs = AL, AR, BB, BG, BH, BO, BR, BY, CL, CO, CR, CZ, EG, HN, HU, IL,
KW, LB, MU, MX, PA, PL, RO, SA, TR, UA, UY and ZA; United States = KY and US.

Graph 5: The BIS OTC derivatives statistics comprise data reported every six months
by dealers in 12 jurisdictions (AU, CA, CH, DE, ES, FR, GB, IT, JB NL, SE and US) plus
data reported every three years by dealers in more than 30 additional jurisdictions.
For periods between Triennial Surveys, the outstanding positions of dealers in these
additional jurisdictions are estimated by the BIS.
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Graph 6: Foreign holdings based on data from the US Treasury International Capital
(TIC) System from monthly SLT reports. The BIS OTC derivatives statistics comprise
data reported every six months by dealers in 12 jurisdictions (AU, CA, CH, DE, ES, FR,
GB, IT, JB NL, SE and US) plus data reported every three years by dealers in more
than 30 additional jurisdictions. For periods between Triennial Surveys, the outstanding
positions of dealers in these additional jurisdictions are estimated by the BIS. Other
financial institutions (OFIs) consist primarily of non-bank financial institutions, which
may be considered as financial end users (eg mutual funds, pension funds, hedge
funds, currency funds, money market funds, building societies, leasing companies and
insurance companies) although they can also include smaller non-reporting banks or
central banks.

Graphs 6.A and 6.B: The sample covers CA, CH, EA, GB and JP and respective
currencies.

Graphs 6.B, 6.C, 6.0, 6.E and 6.F: The fitted values on the y-axis are obtained from a
panel regression of semiannual changes in OFIs" FX swaps and outright forwards
notional amounts outstanding (in Graph 6.B, with five advanced economy currencies
(CAD, CHF, EUR, GBP, JPY); in Graph 6.C to 6.F, with respective currencies). The
regression includes the following explanatory variables: (i) expected returns of 10-year
US government bonds in excess of the short USD interest rate; (ii) the respective
currency government bond’s expected excess return; (iii) the cost of hedging the
respective currency exchange rate risk in the FX swap market in excess of the money
market rate differential (ie the CIP deviation); (iv) changes in financial conditions;
(v) valuation changes associated with the dollar exchange rate against the respective
currency; and (vi) currency fixed effects (in the panel regression, Graph 6.B). See
Nenova et al (2025) for further details.

Graph 7.A: GDP-PPP weighted averages of selected components of Goldman Sachs
financial conditions indices for AU, BR, CA, CH, CL, CZ, EA, GB, HU, ID, IL, IN, JP, KR,
MX, MY, NO, NZ, PH, PL, RO, SE, TH, TR, US and ZA.

Graph 7.B: Based on FSB (2024). Jurisdictions’ submissions, based on national sector
balance sheet and other data. The total reported linkages of all participating
jurisdictions as a percentage of total claims and liabilities of each sector. The sample
covers AR, AU, BE, BR, CA, CH, CL, CN, DE, ES, FR, GB, HK, ID, IE, IN, IT, JR, KR, KY, LU,
MX, NL, SA, SG, TR, US and ZA.

Graph 8.A: For government bond yields, 10-year sovereign bond yields in local
currency. For investment grade debt spreads, the Bloomberg Global-Aggregate
Index OAS to Treasury curve. For equity returns, LSEG Datastream total market return
indices. The sample covers AT, AU, BE, BR, CA, CH, CL, CZ, DE, ES, FI, FR, GB, HU, ID, IL,
IN, IT, JB KR, MX, MY, NL, NO, NZ, PH, PL, PT, RO, SE, TH, TR, US and ZA; subject to
data availability. Latest is 30 May 2025.

Graph 8.B: The methodology follows that proposed by Diebold and Yilmaz (2012): the
share of variance is derived from the generalised forecast error variance decomposition
(GFEVD) matrix of vector autoregressions (VARs) featuring, respectively, the level and
the risk factors for a sample of countries comprising AU, CA, EA, GB, JP, KR and US.
The time variation in the GFEVD matrices is obtained by estimating the VARs over
500-business day rolling windows. The years shown refer to the end year of the
estimation window.
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Graph 9: The methodology follows that proposed by Diebold and Yilmaz (2012): the
shares of variance are derived from the GFEVD matrix of VARs featuring, respectively,
the level and the risk factors for a sample of countries comprising AU, CA, EA, GB, JR
KR and US, estimated on different subsamples.

Graph 10.A: On the x-axis, the local currency sovereign spread for EMEs is the
JPMorgan GBI-EM Broad Diversified index spread over the 10-year US Treasury yield;
for AEs, it is the JPMorgan GBI-Global excluding US Index spread over the 10-year
US Treasury yield. The y-axis shows weighted average percentage changes in bilateral
exchange rates against the US dollar (expressed as USD per unit of local currency),
using weights from the JPMorgan GBI-EM Broad Diversified index as of April 2025
for EMEs, and weights from the JPMorgan GBI-Global index as of April 2025 for AEs.
EMEs = BR, CL, CN, CO, CZ, DO, HU, ID, IN, MX, MY, PE, PL, RO, RS, TH, TR, UY and ZA;
AEs = AU, BE, CA, DE, DK, ES, FR, GB, IT, JB NL and SE. The data are weekly, with a
sample period from January 2013 to May 2025.

Graph 10.B: Exogenous exchange rate shocks are identified as changes in the bilateral
exchange rate against the US dollar on days of ECB monetary policy announcements,
assuming that these exchange rate changes do not reflect news from either EMEs or
the United States. The local currency credit risk premium, following Du and Schreger
(2016), is the spread between the local currency government bond yield and the
synthetic local currency yield available to a dollar-based investor. This synthetic yield
is given by the sum of the US Treasury yield and the cross-currency swap rate,
achievable by a dollar-based investor who has access to the local currency bond as
well as the cross-currency swap contract of the same maturity. The sample period is
from January 2005 to December 2017 and the sample covers BR, CO, HU, ID, IL, KR,
MX, MY, PE, PH, PL, TH, TR and ZA.

Graph 11.A: Foreign holdings based on data from the US Treasury International Capital
(TIC) System from annual SHL reports showing holdings as of end-June each year.

Graphs 11.B and 11.C: The BIS OTC derivatives statistics comprise data reported every
six months by dealers in 12 jurisdictions (AU, CA, CH, DE, ES, FR, GB, IT, JB, NL, SE and
US) plus data reported every three years by dealers in more than 30 additional
jurisdictions. For periods between Triennial Surveys, the outstanding positions of
dealers in these additional jurisdictions are estimated by the BIS. Other financial
institutions (OFls) consist primarily of non-bank financial institutions, which may be
considered as financial end users (eg mutual funds, pension funds, hedge funds,
currency funds, money market funds, building societies, leasing companies, insurance
companies) although they can also include smaller non-reporting banks or central
banks.

Graph 11.C: Estimated coefficients on the respective FCI measure (GS US FCI, level
and risk factors of the BIS US FCI) from the regression of OFIs’ FX swaps and outright
forwards that also controls for: (i) the expected returns of 10-year US government
bonds in excess of the short USD interest rate; (i) the respective currency government
bond’s expected excess return; (iii) the cost of hedging the respective currency
exchange rate risk in the FX swap market in excess of the money market rate
differential (ie the CIP deviation); (iv) valuation changes associated with the dollar
exchange rate against the respective currency; and (v) currency fixed effects. The
sample covers CA, CH, EA, GB and JP over H2 1998-H1 2024. Percentage point change
with respect to a unit change in the respective FCI measure (percentage point change
in GS US FCl and unit change in BIS US FCl factors). See Nenova et al (2025) for further
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details. For the BIS FCI, the level factor reflects the prevailing level of various interest
rates, while the risk factor loads on corporate bonds, risky spreads and equity returns.
For details on the construction of factors, see Box B.

Graph 13.A: The methodology follows that proposed by Diebold and Yilmaz (2012).
Share of variance is derived from the generalised forecast error variance decomposition
(GFEVD) matrix of VAR models estimated on the respective GS US FCI components of
AU, BR, CA, EA, GB, JP, KR, MX and US on rolling windows of 250 business days.

Graphs 13.B and 13.C: The BIS OTC derivatives statistics comprise data reported every
six months by dealers in 12 jurisdictions (AU, CA, CH, DE, ES, FR, GB, IT, JP, NL, SE and
US) plus data reported every three years by dealers in more than 30 additional
jurisdictions. For periods between Triennial Surveys, the outstanding positions of
dealers in these additional jurisdictions are estimated by the BIS.

Graph 14: Impact of an unexpected one standard deviation increase in the policy rate
on asset prices, measured between one business day before and one business day
after the monetary policy announcement. Changes in stock prices and exchange rates
are measured as the difference in the logarithm of the stock index and the exchange
rate, respectively. The impacts are estimated using ordinary least squares regressions
and the confidence intervals are constructed based on heteroskedasticity-robust
standard errors. Each regression includes country fixed effects. The estimation
sample is 2010 to 2024, subject to data availability. AEs = AU, CA, GB, NO, NZ and SE.
EMEs = BR, CL, CO, CZ, HU, ID, IL, IN, KR, MX, MY, PE, PH, PL, RO, RU, TH, TR and ZA.

Graph 15: Estimated using local projections with shock identification as in
Miranda-Agrippino and Nenova (2022). The estimates for monetary policy spillovers
are the peak impact within 10 days after a shock; the domestic monetary policy
estimates are measured at the same time horizon as the corresponding monetary
policy spillover estimates. The sample period is from January 1999 to June 2019. See
Miranda-Agrippino and Nenova (2022) for details.
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lll. The next-generation monetary and financial system

Key takeaways

» Tokenisation represents a transformative innovation to both improve the old and enable the new. It
paves the way for new arrangements in cross-border payments, securities markets and beyond.

+ Tokenised platforms with central bank reserves, commercial bank money and government bonds at
the centre can lay the groundwork for the next-generation monetary and financial system.

« Stablecoins offer some promise on tokenisation but fall short of requirements to be the mainstay of
the monetary system when set against the three key tests of singleness, elasticity and integrity.

Introduction

The story of the monetary system, and its role in the economy, is one of continuous
evolution. Throughout history, technological progress in the monetary system has
gone hand in hand with major leaps in economic activity. The innovation of money
recorded as book entries managed by trusted intermediaries gave rise to new
financial instruments that helped trade and commerce flourish. Paper ledgers gave
way to digital ones, bringing profound changes to the economy and society.

The past several years have seen a wave of digital innovation that opens up
unprecedented possibilities for money and finance. This chapter discusses how
central banks can light the path to the next generation of the monetary and financial
system. This is a system designed to expand the quality, scope and accessibility of
financial services by leveraging innovative technologies backed by sound regulation,
while preserving the solid foundation of the existing system: central bank reserves as
a trusted final settlement asset, supporting private financial sector innovation.

At the heart of this vision is the concept of tokenisation, the process of recording
claims on real or financial assets that exist on a traditional ledger onto a programmable
platform. Tokenisation represents the next logical progression in the evolution of the
monetary and financial system, as it enables the integration of messaging, reconciliation
and asset transfer into a single, seamless operation. Its potential lies in its ability to
knit together operations encompassing money and other assets that would reside
on the same programmable platform. This could be made possible by a new type of
financial market infrastructure — a “unified ledger” — which may or may not use
distributed ledger technology (DLT).! By bringing together tokenised central bank
reserves, commercial bank money and financial assets into the same venue, a unified
ledger can harness tokenisation’s full benefits.

Tokenisation is poised to both improve the old, by overcoming the frictions and
inefficiencies of the current architecture, and enable the new, by opening up new
contracting possibilities. In cross-border payments, tokenisation could replace the
complex chain of intermediaries and the sequential updating of accounts in today's
correspondent banking transactions with a single, integrated process. Together with
state-of-the-art compliance tools made available on the platform, tokenisation would
thereby reduce operational risks, delays and costs. Similarly, it would enhance capital
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markets by enabling the contingent execution of actions in terms of collateral
management, margining adjustments and delivery-versus-payment arrangements.

Core to this vision of the future is trust in money. The foundation of any monetary
arrangement is the ability to settle payments at par, ie at full value. Money is
information-insensitive in that agents use it with “no questions asked”, ie without due
diligence. In this way, money underpins coordination in the economy through
common knowledge of its value by all agents, just as a common language coordinates
social interactions. If this common knowledge fails, so does coordination, and the
monetary system becomes unmoored, with large societal costs. Common knowledge
of the value of money has a shorthand — the “singleness of money” — where money
can be issued by different banks and accepted by all without hesitation. It does this
because it is settled at par against a common safe asset (central bank reserves)
provided by the central bank, which has a mandate to act in the public interest.

In addition to singleness, practical considerations suggest two further tests for
viability as the backbone of the monetary system. One is elasticity, referring to money
being provided flexibly to meet the need for large-value payments in the economy,
so that obligations are discharged in a timely way without gridlock taking over.? The
other is the system'’s integrity against financial crime and other illicit activity.

Modern real-time gross settlement (RTGS) systems are the canonical example of
the need for elasticity. In a two-tier banking system, the central bank is ready to provide
reserves to financial institutions elastically at the policy rate against high-quality
collateral. When needed, the central bank can provide intraday settlement liquidity
so that transactions can be settled in real time. Banks, in turn, can decide how much
money (in the form of deposits) they want to provide to the real economy. Importantly,
in a two-tier banking system banks can issue money without full bank reserve
backing, whether in the form of gold or silver coins (as was the case in gold- or
silver-backed monetary regimes) or as bank reserves (as is the case in today's fiat
currency regime). The sheer size of payment values in a modern economy means
that carting gold and silver coins, maintaining cash piles or retaining large holdings
of pre-funded accounts to discharge obligations are simply impractical — they would
be recipes for payment system gridlock.

Another concrete manifestation of elasticity is the banking system’s role in
creating money through lending activities, including overdrafts and lines of credit.
Through overdrafts, payments with values that exceed deposit balances can be made
at the payer’s discretion, while lines of credit provide liquidity on demand. This allows
complex interlocking obligations in the economy to be discharged in a timely manner.

The third test is that of the integrity of the monetary system against illicit activity.
This imperative flows from the recognition that a monetary system that is open to
widespread abuse from fraud, financial crime and other illicit activities will not
command trust from society or stand the test of time. Considerations of monetary
sovereignty (the ability of a jurisdiction to make decisions and exercise influence over
the monetary system within its borders) in the face of potential currency substitution
raise related issues.

Measured against the three tests, today's two-tier monetary system, with the
central bank at its core, stands above other models in ensuring that money is fit for
purpose. Central banks provide the highest form of money, support settlement
finality and ensure stability and trust in the unit of account. Commercial banks and
other private sector entities provide crucial services to support economic activity
within and across borders, facilitating the means of payment that support economic
transactions. There is, no doubt, considerable room for improvement in the current
system. The vision outlined here gives a glimpse of what is possible. Nevertheless, the
merits of the core architecture of the system with the central bank at its centre should
be recognised and preserved.
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The next-generation monetary system with central bank reserves at the core
promises to deliver far-reaching benefits. A key step towards this transformation is
the trilogy of tokenised central bank reserves, tokenised commercial bank money
and tokenised government bonds, all residing on a unified ledger. Together, these
elements could form the foundation of a vibrant tokenised financial system, unlocking
new efficiencies and capabilities. Tokenised central bank reserves provide a stable
and trusted settlement asset for wholesale transactions in a tokenised ecosystem,
ensuring the singleness of money. They could also enable monetary policy
implementation on a tokenised platform. Tokenised commercial bank money could
build on the proven two-tier system, offering new functionalities while preserving
trust and stability. Tokenised government bonds, as the cornerstone of financial
markets, could enhance liquidity and support various financial transactions, from
collateral management to monetary policy operations.

The role that cryptoassets and stablecoins will ultimately play in the next-generation
monetary and financial system is an open question. Crypto instruments operate on
strikingly different principles to those of the conventional monetary system. They
strive to redefine money according to a decentralised notion of trust by repudiating
intermediaries in favour of peer-to-peer transactions. In spite of this initial promise,
unbacked crypto coins have given rise to an ecosystem where a new breed of
intermediaries operating hosted wallets (ie cryptoasset wallets for which a third-party
provider manages private keys and assets) play the dominant role. Moreover, with
their large price gyrations, they do not resemble a stable monetary instrument, but
rather a speculative asset.?

Stablecoins were designed as a gateway to the crypto ecosystem, promising
stable value relative to fiat currencies (overwhelmingly the US dollar) while operating
on public blockchains. As a transaction medium in the crypto ecosystem, and due in
part to their backing mechanism, they exhibit some attributes of money. Their
pedigree in the crypto ecosystem has also led to use cases as on- and off-ramps to
cryptoassets and, more recently, as a cross-border payment instrument for residents
in emerging market economies lacking access to the dollar. However, stablecoins
perform poorly when assessed against the three tests for serving as the mainstay of
the monetary system.

As digital bearer instruments on borderless public blockchains, stablecoins have
been the go-to choice for illicit use to bypass integrity safeguards. The pseudonymity
of public blockchains, where individual users’ identities are hidden behind addresses,
can preserve privacy but also facilitates illegal use. The absence of know-your-customer
(KYC) standards like those of the traditional financial system exacerbates this issue.* The
bearer nature of stablecoins allows them to circulate without issuer oversight, raising
concerns about their use for financial crime, such as money laundering and terrorism
financing. While demand for stablecoins may persist, they perform badly against the
integrity test at the system level.

Stablecoins also fare poorly on singleness and elasticity. As digital bearer
instruments, they lack the settlement function provided by the central bank. Stablecoin
holdings are tagged with the name of the issuer, much like private banknotes circulating
in the 19th century Free Banking era in the United States. As such, stablecoins often
trade at varying exchange rates, undermining singleness. They are also unable to fulfil
the no-questions-asked principle of bank-issued money. Their failure on elasticity stems
from their construction: they are typically backed by a nominally equivalent amount of
assets, and any additional issuance requires full upfront payment by holders, which
undermines elasticity by imposing a cash-in-advance constraint.

Stablecoins raise a number of other concerns. For one, there is an inherent
tension between their promise to always deliver par convertibility (ie be truly stable)
and the need for a profitable business model that involves liquidity or credit risk.
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Moreover, loss of monetary sovereignty and capital flight are major concerns,
particularly for emerging market and developing economies. If stablecoins continue
to grow, they could pose financial stability risks, including the tail risk of fire sales of
safe assets. Finally, bank-issued stablecoins may introduce new risks, depending on
their legal and governance arrangements — a subject of ongoing debate.

While stablecoins’ future role remains uncertain, their poor performance on the
three tests suggests they may at best serve a subsidiary role. One guiding principle
in any such role would be to channel legitimate use cases into the regulated monetary
system in a way that does not undermine financial stability nor the proven advantages
of the current system. lllicit use will stay outside the regulatory cordon.

Society has a choice. The monetary system can transform into a next-generation
system built on tried and tested foundations of trust and technologically superior,
programmable infrastructures. Or society can re-learn the historical lessons about the
limitations of unsound money, with real societal costs, by taking a detour involving
private digital currencies that fail the triple test of singleness, elasticity and integrity.
Bold action by central banks and other public authorities can push the financial
system along the right path, in partnership with the financial sector.

As the stewards of monetary and financial stability, central banks need to drive
this transformation. They can do so in four ways. First, they can articulate a vision of
which key features of today’s financial system must be replicated in a tokenised
ecosystem. Second, they can provide the necessary regulatory and legal frameworks
to ensure the safe and sound development and adoption of tokenised finance. Third,
they can provide the basic foundational assets and platforms required for a tokenised
financial system. Most importantly, such a system will require settlement in a
tokenised form of central bank reserves. Finally, they can foster public-private
partnerships to encourage joint experimentation and coalesce industry efforts.®

Money and trust

Money is a social convention fundamental to the functioning of any modern
economy. It is sustained by a shared expectation that money accepted for payments
today will also be accepted for payments tomorrow. This requires trust in money, its
stability and its ability to scale with economic activity.

The linchpin of modern monetary arrangements is ultimate settlement at par,
meaning that the price of money relative to the unit of account is fixed at one.
Sometimes referred to as the singleness of money, this is the key coordination
mechanism of the economy that sustains the social convention of money. When
singleness is maintained, money is information-insensitive in that agents in the
economy accept it at par without due diligence, ie with no questions asked.®

In modern monetary systems, the settlement of payments at par is supported by
a two-tier structure, with central bank reserves and commercial bank money playing
complementary roles. Central banks ensure trust in money, a fundamental public
good, by providing the ultimate safe medium for settling transactions in the form of
central bank reserves. In the case of short-term liquidity pressures, central banks also
serve as lenders of last resort to banks.” Meanwhile, commercial banks issue money
to the private sector in the form of deposits.2 Prudential regulation and supervision
ensure their safety and soundness, with deposit guarantee schemes protecting
depositors in the event of bank failures. This division of roles ensures stability and
banks" ability to respond rapidly to private sector needs. Moreover, it underscores the
importance of the system’s ability to provide money elastically and in a discretionary
way — a key stabilising mechanism in the monetary system. In modern economies,
central banks can expand their liabilities, easing stress for agents who use those
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liabilities as money; commercial banks can expand their own liabilities to ease credit
constraints for agents using bank liabilities as money.

History shows that private sector innovation thrives on the stability of central
banks, whose foundational role remains as critical as ever. By virtue of being
guarantors of singleness, central banks act as anchors sustaining coordination and
common knowledge in the value of money. Critically, the trust in central banks allows
for this coordination and common knowledge to be achieved at scale, meeting the
needs of a growing, diverse and decentralised market economy.

The singleness of money is not a statement about the credit risk embedded in
bank deposits but a statement about the payment. Any payment goes through at par
because it can be settled with central bank reserves. In other words, singleness of
money does not imply that all commercial bank liabilities are or should be equal in
value. For example, negotiable certificates of deposits or bank bonds can and often
do trade at varying spreads to government bonds. But payments always go through
at par, because the central bank homogenises the credit risk of deposits from
different banks, making them into a uniform payment instrument.

The emphasis on payments and the two-tier structure of the monetary system
helps dispel a common misunderstanding of how modern money operates. “Sending
a payment” often evokes the image of a transfer of an object or funds flowing from
one place to another, by analogy with the relatable experience of handing over a
banknote or coin for payment. However, in a typical payment transaction, when a
customer of one bank pays a customer of another bank, no physical object changes
hands. No money “flows”. Rather, a series of updates are made on the accounts
maintained by intermediaries and the central bank. In a domestic payment, there are
three account updates: the sender’s bank debits the sender’s account, the receiver’s
bank credits the receiver's account and the central bank credits the receiver's bank
and debits the sender’s bank. (In a cross-border payment, there are more steps, as
described below.) The receiver does not acquire a claim on the sender’s bank.
Singleness is achieved in this context because the final settlement happens on the
central bank’s accounts. In effect, the payment is made using central bank reserves,
with finality. This allows the payee to have more deposits in her account (ie a larger
claim on her bank) rather than any new type of claim. As discussed in more detail
below, this contrasts with the situation when a stablecoin payment is received.

Trust in money extends beyond its acceptance at par and the execution of
payments. It also requires confidence in money’s stable value over time. Price stability,
achieved through low and predictable inflation, and financial stability, which prevents
large-scale defaults and disruptions to the functioning of the financial system, are
essential for sustaining this trust.® Strong institutions underpin these goals. Central
bank independence ensures monetary policy frameworks focused on price stability,
and sound financial regulation and macroprudential measures provide further
safeguards. On a deeper level, trust in money relies on fiscal sustainability, as the state’s
ability to tax and maintain a credible fiscal position ultimately backs the value of money.
History shows that without these foundations, monetary regimes can collapse. This
underscores the importance of modern arrangements that have successfully delivered
stability in most major economies, despite recent global inflationary pressures.’

New technologies do not change the economics of these arrangements, but
they bring important opportunities to strengthen the features of money. The persistent
demand for new functionalities of money signals societal appetite for the benefits
that such technologies promise. Public authorities may neglect this reality at their
peril. The advent of tokenisation can change how records of ownership and transfers
of claims are done. In this respect, new programmable platforms that leverage
tokenisation of money, such as unified ledgers, could be as transformative as the
move from physical to digital ledgers.! However, maintaining trust, underpinned by
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the singleness of money, requires constant striving on the part of the central bank and
other public authorities. Achieving this transformation responsibly will require bold
experimentation and significant cooperative efforts by the public and private sectors.

Stablecoins and the integrity imperative

How do new forms of digital money fare when assessed against the lessons just
discussed? It remains to be seen what role innovations like stablecoins will play in the
future monetary system. They do offer novel programmability functions, easy access
for new users and pseudonymity features. But stablecoins do not stack up well against
the three desirable characteristics of sound monetary arrangements and thus cannot
be the mainstay of the future monetary system. Despite their limitations, some
inherited from crypto more broadly, there is significant demand for stablecoins (see
below). As such, they signpost where policy responses may help to foster more efficient
and resilient financial systems to reap the benefits of technological innovations. Such
policy responses can ensure that legitimate use cases are appropriately regulated,
and that illicit use is blocked to protect the monetary and financial system. However,
adequate regulation can only go so far in addressing some important structural flaws
that are likely to persist, such as the limitations placed by cash-in-advance constraints.
Accordingly, even a future of well regulated new forms of money would still require
proper anchors of trust to underpin sound monetary arrangements.

The genesis of stablecoins was the quest for a different foundation for monetary
arrangements, away from trusted intermediaries and towards decentralisation.
Unbacked cryptoassets like bitcoin emerged from this same pursuit.!? Despite the
idea’s initial allure, crypto falls short on several core features of money. As such,
unbacked cryptoassets have established themselves as a speculative asset rather than
a means of payment.!* Additionally, the inherent characteristics of blockchains generate
a key trade-off between decentralisation, security and scalability. Blockchains work
by appending blocks of transactions through consensus in the decentralised network
of validators, who must be compensated to perform this role since validation is
costly. This generates a tension between setting rigorous standards on what counts
as consensus and having a system that reaches that consensus at scale (Box A).

Stablecoins emerged as an on- and off-ramp to the crypto ecosystem and a
means to enable transactions on the blockchain without the inherent volatility of
other forms of crypto. In a nutshell, they are crypto tokens that live on decentralised
ledgers and promise to always be worth a fixed amount in fiat currency (eg one
dollar). Unlike unbacked crypto coins, most stablecoins are issued by a single, central
entity. The issuer’s reserve asset pool backing the stablecoins in circulation and its
capacity to meet redemptions in full back this promise.l* Stablecoins can differ by the
type of asset backing. There are three main variants for such backing: fiat-denominated
short-term assets, crypto collateral and algorithmic arrangements.t> The discussion
here focuses on the first variant, which accounts for the lion's share of the market.

Despite the frequent inability of stablecoins of various stripes to live up to their
promise of par convertibility, they continue to attract demand. This is evident in their
remarkable growth, concentrated in the two largest stablecoins, USDT (Tether) and
USDC (Circle) (Graph 1.A). Demand for stablecoins is a function of both users’
motivations and some of their features, including accessibility, privacy, their role as
an alternative to the current financial system, their ability to facilitate access to foreign
currencies and their attractiveness in cross-border payments.

First, stablecoins are traded on public, permissionless blockchains, allowing
anyone with an internet-connected device to access them. Many users do so through
hosted wallets provided by crypto exchanges that perform onboarding processes,
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Box A
Limits to decentralised money

Money is a social convention, sustained by the shared expectation that it will be accepted for payments
tomorrow just as it is today. Economic theorists have explored how the convention of money resembles a
record-keeping device that records all past transactions. Once the convention has taken root, holding money
is evidence that the holder acquired money by providing goods and services in the past.! In this early work,
maintaining a complete history of past transactions through a master ledger was a fanciful theoretical fiction,
not intended to be taken literally. However, the advent of crypto turned the debate on its head by offering the
tantalising prospect that such a master ledger might be a realistic proposition.

Crypto repudiates trusted intermediaries such as central banks and instead envisages a dispersed network
of self-interested record keepers — “validators” — who update and maintain a record of transactions. Blockchain
functions by appending a new block of transactions through consensus among the network of validators. This
consensus is maintained by rewarding validators so that they have the incentive to follow the blockchain’s rules
when other validators do so.

Granting rewards to validators introduces a fundamental trade-off between setting rigorous standards on
what counts as consensus and having a “scalable” system where consensus is easily reached. This is because
validating each block is costly, so playing an honest role in validation is a matter of self-interested calculations.
The most rigorous standard on what constitutes consensus (ie unanimity) is incompatible with self-interested
validators.? Practical, usable decentralised money is insecure.

The incentive design for validators in Auer, Monnet and Shin (2025) is based on the assumption that
validators are self-interested and respond to incentives. In an infinitely repeated game, incentive mechanisms
can encourage validators to act honestly through appropriate rewards. Validators can monitor one another,
report misconduct to earn additional rewards and ensure that wrongdoers face penalties. A clean, reconciled
ledger has attributes of a public good, and acting honestly is akin to providing a public good. However, the
incentive to act honestly entails giving rents to the validators that are sufficiently large to overcome the risks

Blockchain is subject to congestion and fragmentation, undermining scalability Graph Al
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of miscoordination in the public good provision game. The more stringent the degree of consensus needed,
the more wasteful the rents required. In the extreme case where unanimity is needed to update the ledger,
no amount of rents are sufficient to achieve consensus. Any benefits of the system are dissipated as rents to
the validators.

The upshot is that crypto lacks the scalability and coordination benefits of money. As the size of the ledger
grows with the volume of transactions, it becomes harder to update it quickly. The cost of transacting with
crypto increases with the volume of transactions and cryptoassets cannot scale without compromising security
or their decentralised underpinning. In practice, blockchains such as Ethereum have seen high fees in periods
of high transaction volumes — even after reforms such as the so-called London hard fork in August 2021, and
the merge in September 2022 (Graph A1.A). Meanwhile, congestion has continued to drive users from Ethereum
onto other so-called layer 1 blockchains (Graph Al.B). This fragmentation cannot be easily solved with
interoperability of different blockchains since each blockchain is a separate recording of settlements.

Due to impediments to scalability and susceptibility to congestion, cryptoassets cannot harness the
network effects of money. The fragility of trust is exacerbated by the fact that the robustness of decentralised
consensus depends on who has access to the ledger and how they update it.?

! Kocherlakota (1998) and Kocherlakota and Wallace (1998). 2 Auer, Monnet and Shin (2025). 3 On congestion and scalability
issues, see Boissay et al (2022) and Budish (2025), respectively. The broader trilemma of having a ledger that is simultaneously
decentralised, secure and scalable was originally laid out by Buterin (2021).

which in principle should be similar to banks. But it is also possible to access stablecoins
directly via unhosted wallets, which are readily available to any user with an internet
connection. These eschew interactions with any intermediary (whether from the
crypto or the traditional financial system) and thus are not subject to any KYC checks.
With an unhosted wallet, users transact without identification and have sole control
through a password (private key).

Stablecoins continue to grow, but volatility remains* Graph 1
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Second, once on a public blockchain, transactions are pseudonymous, with
individual users’ identities hidden behind wallet addresses. Unlike traditional bank
accounts, which require personal information, stablecoins rely on wallet addresses as
a substitute for identity. While useful for protecting privacy, pseudonymity can also
lead to a lack of accountability and raises financial integrity concerns (see below).

Third, stablecoins provide access to foreign currencies — to date, overwhelmingly
the US dollar. They present an attractive alternative for users in countries with high
inflation, capital controls or limited access to dollar accounts. Individuals and firms
that face restrictions on accessing dollar-based international payment networks may
find stablecoins particularly appealing for cross-border payments and trade
settlement. However, the widespread use of stablecoins could undermine affected
jurisdictions’ monetary sovereignty. Currency competition can create impediments
for monetary policy implementation.

Fourth, stablecoins’ technological attributes mean they can potentially offer
lower costs and faster transaction speed, especially for cross-border payments. There
is anecdotal evidence of lower costs for some corridors than with traditional
channels.”” Moreover, funds can be transferred directly between wallets without
intermediaries, regardless of banking hours or public holidays. This can make them
appealing to consumers with limited access to traditional financial systems, such as
migrant workers. However, risks to consumer protection remain significant, while
lower costs and faster speed are not always guaranteed given high fees for validation.

How do stablecoins measure up as money?

Stablecoins fall short on the three key tests for money. This subsection discusses each
in turn and closes with a discussion of additional concerns.

Stablecoins and the singleness of money

Asset-backed stablecoins are akin to digital bearer instruments. They behave like
financial assets and typically fail the test of singleness.'®

In this light, when a payee receives a stablecoin as payment, it is the liability of a
particular stablecoin issuer. In other words, she checks her phone and sees she has
received 10 “red dollars”, which add to her balances of, say, 10 “blue dollars” and 10
“white dollars”. The issuers of these various dollars will differ, and the payee will hold
bilateral claims against each one only by accepting payment. Moreover, in the
background, there is no settlement on the central bank balance sheet. Therefore,
singleness cannot be guaranteed: red dollars might trade at a discount or premium
to blue or white dollars, depending on the relative creditworthiness of their issuers.

To date, stablecoins are traded in secondary markets at an “exchange rate” that can
deviate from par, similar to deviations observed between the price of exchange-traded
funds (ETFs) and the net asset value of the portfolio they reference. Granted, small
deviations from par could be viewed as consistent with a somewhat looser definition
of singleness. But deviations from par undermine the no-questions-asked principle.
And money-like claims that are not able to circulate with no questions asked cannot
really function as money. More generally, in contrast to predictable deviations arising
from frictions such as fees, stablecoins of various stripes have seen substantial
deviations from par (Graph 1.B), highlighting the fragility of their peg.’®

Stablecoins and elasticity

Stablecoins also fail the elasticity test. This is because the issuer’s balance sheet
cannot be expanded at will.?° Any additional supply of stablecoins thus requires full

BIS Annual Economic Report 2025 85



upfront payment by its holders — ie a strict cash-in-advance setup with no room to
create leverage when it is required for the functioning of the system. This differs
fundamentally from banks, which can elastically expand and contract their balance
sheets within regulatory limits.

Two examples illustrate the critical importance of the elastic provision of liquidity.
Both are based on large-value payments rather than retail applications. Large-value
payments require substantial liquidity for settlement, and banks, supported by central
banks’ standing facilities, are uniquely positioned to provide this liquidity.

The first example of the importance of elasticity comes from the workings of
RTGS systems. The requirement to settle large amounts in real time heightens the
need to have the required settlement assets (reserves) at the right time, place and
quantity. Compared with, for example, deferred net settlement systems, this increases
liquidity demands. The way the system meets this challenge is through the central
bank’s provision of credit to banks (against collateral), particularly with intraday
overdrafts. Without such on-demand liquidity resources, the system could not operate
smoothly. Of course, a system with tokenised central bank reserves would also be
able to offer this benefit.

The second example comes from the role of loans and loan commitments
(ie arrangements for firms to borrow money on demand), particularly during stress.
The importance of elasticity is particularly evident for the manufacturing sector, where
the prevalence of supply chains makes high demands on liquidity. Unused loan
commitments offer the flexibility to meet a payment obligation immediately, and are
substantial in both advanced and emerging market economies. In 2025, such unused
loan commitments became a crucial lifeline for firms faced with tariffs. This led to a
spike in unused loan commitments for affected sectors.?*

Stablecoins and the integrity of the monetary system

The integrity of the payment system is a crucial imperative. Precisely because money
and payments are widely accessible, there must be safeguards to combat fraud,
financial crime and the financing of illicit activities. Criminal organisations, terrorist
groups and malicious state actors are continually looking for ways to move, hide and
launder money. In today’s system, a large apparatus is in place to help combat
financial crime and sanctions evasion. Anti-money laundering and combating the
financing of terrorism (AML/CFT) regulation puts the onus on banks and other
intermediaries to uphold KYC rules, file suspicious activity reports and have the
capacity to stop payments. These safeguards are necessary in any monetary system,
but not all forms of money lend themselves equally well to integrity against financial
crime.

Stablecoins have significant shortcomings when it comes to promoting the
integrity of the monetary system. As digital bearer instruments, they can circulate
freely across borders onto different exchanges and into self-hosted wallets. This
makes them prone to KYC compliance weaknesses. Transactions originating from
self-hosted wallets are traceable on public blockchains. Nevertheless, this traceability
can be disrupted using mixers, which amalgamate funds from multiple users and
subsequently distribute them to newly generated addresses. Individuals may
maintain anonymity until they encounter KYC requirements when converting
stablecoins into fiat currency. But holders of a stablecoin are probably not the
customers of its issuer, who may not know if holders have had their identity verified.
More worryingly, stablecoins may be sent to individuals who have definitely not
verified their identities. Importantly, stablecoins’ KYC limitations are also problematic
in the light of geopolitical constraints (such as sanctions) on existing payment
systems.??
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Currently, the burden is on authorities to seek out and stop illicit stablecoin flows.
To be sure, stablecoin issuers and exchanges can undertake AML/CFT measures by
freezing balances, and have occasionally done so. Blockchain analytics companies
work with law enforcement to track financial crime on public blockchains. This can be
useful for high-profile cases (like ransomware attacks on prominent targets). Still, it
probably cannot realistically scale for billions of AML/CFT checks in everyday payments.
In practice, stablecoins are attractive for use by criminal and terrorist organisations.?

In contrast, in a deposit-based system, or even in the case of non-bank electronic
money (e-money), the onus for maintaining integrity is on customer-facing
intermediaries, who know their customers better than public authorities. Penalties
and reputation risk for the intermediary are key to ensuring that they have thorough
KYC protocols and AML/CFT measures. The non-bearer nature of the two-tier system,
where transactions occur through account updates, means that all clients must be
onboarded in line with KYC rules. The receiver needs the explicit update from her
intermediary to be credited with a payment. Thus, controls are far better maintained.

Technological improvements can enhance the integrity of the current system. Al
and data integration advances, particularly through the development of machine
learning tools, present opportunities to help combat financial crime. These innovations
help reduce false positives (ie legitimate transactions flagged as illicit) and increase
detection of fraudulent transactions. Box B explores how machine learning algorithms
can be applied to filter transactions for AML/CFT compliance. It also discusses how
nascent Al agents can serve as co-pilots, enhancing the efficiency of human efforts
in reporting transactions related to money laundering or the financing of terrorism.

Additional concerns around stablecoins

There is an inherent tension between stablecoin issuers’ ability to fully uphold their
promise of stability and their pursuit of a profitable business model. When issuers
invest in assets with some credit or liquidity risk, they cannot fully guarantee stability
under all possible contingencies, since holders can redeem their stablecoins at short
notice. This reflects the status quo, where promises are generally — but, importantly,
not always — honoured, and the business model remains highly profitable, as assets
yield at least risk-free rates and liabilities pay zero. Alternatively, stringent liquidity
risk management implies that reserve assets must be held in highly liquid risk-free
assets — in the extreme, unremunerated central bank reserves.® In such a scenario,
stablecoins would operate as fully backed payment instruments, with a business
model largely based on payment fee income that is likely to deliver thin profits
relative to the status quo.

The prospect of broader use of stablecoins for payments and real economy
transactions raises at least three additional concerns.

First, jurisdictions may face challenges to their monetary sovereignty. Over 99%
of stablecoins are US dollar-denominated, with a growing cross-border presence
(Graph 2.A). Cross-border transaction volumes tend to rise following episodes of
high inflation and foreign exchange volatility in sending and receiving countries
(Graph 2.B). Stablecoins could thus enable stealth dollarisation, with users relying on
the dollar for transactions and financial contracts. Of course, in economies that suffer
from unstable monetary conditions, this is understandable from a user perspective.
Factually, such currency competition will heighten the importance of committing to
price and financial stability and upholding fiscal sustainability.

Second, if stablecoins continue to grow, they are poised to have a large footprint
in the markets in which they are invested, especially under stress conditions. Major
stablecoins invest largely in safe assets, and their expansion risks crowding out other
investors. Currently, their investment in US Treasury markets stands on par with large
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Cross-border use of stablecoins has been rising, reflecting a mix of drivers

Graph 2
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jurisdictions and government money market funds (MMFs) (Graph 3.A). Continued
growth could put additional downward pressure on yields: evidence suggests that a
$3.5 billion increase in stablecoin market capitalisation can already depress Treasury
yields by around 2.5-5 basis points (Graph 3.B), with effects up to three times larger

Stablecoins’ effects on safe asset markets and reaction to monetary policy*

Graph 3
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Box B
Artificial intelligence to combat money laundering

Anti-money laundering (AML) regulation in payment systems is aimed at requiring individual financial
institutions to detect and report suspicious activity to authorities. There are two approaches to using artificial
intelligence (Al) to combat money laundering and financial crime (Graph B1). One is to use the capacity of
machine learning (ML) methods to detect patterns in payment data to identify possible cases of money
laundering. Relative to rules-based methods that rely on narrow transaction-level attributes of the payment,
ML methods aim to “find needles in the haystack".!

ML tools can leverage account and transaction behaviour, know-your-customer (KYC) and other
investigator-identified information to deliver explainable detections to prevent fraud, reducing false
positives.? Furthermore, ML methods can rely on the pattern of payments across the whole network. If the
transaction is conducted across multiple jurisdictions, data from more jurisdictions must be used in money
laundering detection. However, data governance frameworks can limit data pooling across jurisdictions.
Cryptographic solutions are often insufficient to assuage data privacy concerns.

The Al future of AML compliance Graph B1
AML score Report?
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AML = anti-money laundering; KYC = know your customer.

Source: BIS.

The second approach is to harness Al agents to aid with individual financial institutions’ compliance burden.
The use of Al agents presents promising opportunities to use their capability to operate a computer just as a
human would.? These agents replicate prototypical human computer interactions by taking screenshots, and
using the mouse and keyboard to perform routine tasks involved in preparing suspicious activity reports.

These Al agents can conduct investigations in the same manner a human would, requiring no adaptations
to the tasks themselves. They just need to learn how a human does it. These agents can initially act as
copilots,* assisting by autonomously handling tasks and identifying areas where human involvement is required.

1 BIS (2024d) and Desai et al (2024). 2See MAS (2024), SAS-KPMG (2024) and Google Cloud (2025). 3 See Project
Mariner (2025), Operator (2025), Claude (2024) and Manus (2025). * See Bell et al (2025).

in absolute terms during redemption episodes. Their expanding market presence thus
also creates a tail risk of fire sales. This can be exacerbated because stablecoins have
so far reacted negatively (ie exhibited larger redemptions) to monetary policy
tightening, similar to risky assets such as stocks (Graph 3.C).%

Third, with rising interconnectedness, there may be new channels for risks to
spill over to the traditional financial system. If banks issue stablecoins, there are risks
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associated with a new class of liabilities that circulate on public blockchains, without
clarity as to whether and how they would benefit from deposit insurance. Particularly
in times of stress, there may be rapid and unpredictable flows between different types
of bank liabilities. More generally, if banks and other existing financial institutions
become active in crypto markets, there is the risk of spillovers that undermine banks'’
ability to lend to households and businesses, trade in traditional markets and perform
their role in supporting the real economy.

Policy approaches to stablecoins

Securing the stability and integrity of an evolving financial system requires active,
technology-neutral regulation based on the principle of “same activities, same risk,
same regulatory outcomes”. Targeting specific technologies risks distorting the playing
field for years to come.? Recent international guidelines on crypto and stablecoin
regulation provide a solid starting point for designing regulatory frameworks in a
rapidly evolving tokenised environment.?’

Addressing integrity and financial crime is a priority, beginning with proper KYC
compliance for hosted wallets. Many jurisdictions already require crypto exchanges
and wallet providers to meet standards similar to banks, custodians and other
payment intermediaries. Some enforce the so-called travel rule for unhosted wallets
(where users have full control over their private keys), requiring that key information,
such as beneficiary names, is transmitted. Engagement with blockchain analytics firms
and stablecoin issuers can help to monitor and, if needed, block or freeze funds in cases
of known infractions. However, these measures only mitigate — not eliminate — risks
to the monetary system’s integrity.?

Regulation should also mandate AML/CFT compliance. Most stablecoins can
block specific addresses from holding their tokens. By defaulting to a system where
all addresses are blocked unless KYC compliance has been verified, these stablecoins
could be brought within the scope of AML/CFT frameworks. However, stablecoins’
borderless nature complicates regulatory efforts. Without global coordination, there
is the risk of a race to the “weakest regulatory links".

Stabilisation mechanisms also need attention. Their stability hinges on the quality
and transparency of their reserves, as well as the credibility of the issuing entities.
Lessons from pre-funded payment service providers (PSPs), which provide useful
payment services and bring greater competition to payment markets, could inform
stablecoin regulation.® While regulatory regimes differ, they generally must hold
sufficient safe and liquid assets to ensure they can always honour commitments to
clients. These PSPs are generally prohibited from paying interest.3® These institutions
have been regulated in a way that promotes singleness of money and market
integrity, and thus play an ancillary role to bank deposits in the monetary system.

Regulators remain focused on the quality of assets backing stablecoins and the
appropriate level of reserves. Requiring reserves of high-quality liquid assets can
help to mitigate risks, while transparency measures, such as regular audits and public
disclosure requirements, can support accountability. Parallels with government
MMFs, which feature a similar balance sheet structure, offer useful insights.3! BIS
Project Pyxtrial highlights the potential for technology to supervise compliance with
reserve-related regulation. Aligning stablecoins with existing frameworks, such as
those for MMFs or e-money, could provide consistent oversight, guided by the
principles of proportionality and technology neutrality.

Already in 2023, the yearly BIS survey of central banks on digital currencies found
that more than 60% of responding jurisdictions had or were developing regulatory
frameworks for stablecoins.®> Many focus on asset backing, disclosure, investor and
consumer protection, financial stability, countering illicit activities and ensuring fair
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and transparent markets. Beyond the scope of the survey, some jurisdictions prohibit
paying interest to stablecoin holders, whereas others have left this possibility open.
This can help align regulatory requirements for stablecoins with those of MMFs,
e-money or related financial instruments.?

Still, regulating stablecoins is not straightforward. Because they circulate on
public permissionless blockchains, the regulatory surface is narrower than for
traditional intermediaries. There are, to date, fewer forms of recourse to address
regulatory concerns. There is also a lack of mechanisms to stop or reverse mistaken
or fraudulent payments; given the immutable nature of blockchains, an inadvertent
payment or the loss of a private key means that funds are irretrievable.

Moreover, stablecoins’ borderless nature poses significant challenges to national
regulatory frameworks, making it difficult to manage cross-border risks effectively.
Some jurisdictions, such as the European Union, Japan and Singapore, require stablecoin
issuers to obtain authorisation from supervisory authorities and establish locally
incorporated entities.* This approach helps to place unregulated, overseas-issued
stablecoins outside the regulatory perimeter, thereby minimising the risks they may
pose. Still, without international coordination regulatory gaps could arise, particularly
in jurisdictions with limited oversight capacity.

Notwithstanding the challenges stablecoins present and their links to traditional
markets, they have brought to the fore the value of technological development, most
notably tokenisation. Making these functions available on a sounder footing could
hold significant potential. The next two sections chart this path.

The promise of tokenisation

Tokenisation stands to be the next logical step in the evolution of money and
payments. Tokens are not merely digital entries in a database. Rather, they integrate
the records of the underlying asset with the rules and logic governing the transfer of
that asset. Tokenisation enables the contingent performance of actions, meaning that
specific operations are triggered when certain preconditions are met.

The canonical example of the contingent performance of actions is delivery
versus payment (DvP). With DvP, the transfer of an asset is a precondition for payment,
and vice versa. DvP can greatly enhance the efficiency of securities markets by
reducing counterparty risk and removing the need for escrow and other mechanisms.
It can also reduce the need for reconciliation and other post-trade operations. But
beyond this, contingent actions can enable entirely new use cases, particularly by
automating different types of financial transactions. Households and businesses can
benefit from the contingent execution of actions. For example, businesses can better
manage cash flows through DvP. Efficiencies in capital markets can increase the
returns on household investments, for instance in their pension savings.

Recent proposals for a unified ledger provide a blueprint for the tokenised
financial system of the future. The key elements of the blueprint are tokenised central
bank reserves, tokenised commercial bank money and other tokenised claims on
financial and real assets, brought together in a new type of financial market
infrastructure. By providing an enhanced representation of money in the same venue
as other claims, such a blueprint enhances the functionalities of money and other
financial assets. The full benefits of tokenisation can be harnessed in a unified ledger
through settlement finality in central bank reserves.

A unified ledger transforms intermediary interaction by addressing frictions in
standard transactions like cross-border payments. By combining programmability
and transaction bundling (“composability”), it integrates and automates sequences of
financial transactions. This eliminates delays and reduces manual interventions and
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reconciliations arising from the traditional separation of messaging, clearing and
settlement. Instantaneous settlement in central bank reserves reduces credit risk and
ensures the singleness of money and payment finality. Tokenisation further enhances
this system by enabling seamless integration of trading activities, such as pre-trade
collateral verification and post-trade payment flows, into single automated actions.
Tokenisation enables the creation of new contracting outcomes, such as an insurance
contract triggered by predefined conditions, transferring the ownership of collateralised
assets without manual intervention. Such innovations streamline processes and create
new financial instruments. Much like the unforeseen growth of smartphone app
ecosystems, the financial system’s evolution will be limited only by the creativity of
developers building on this foundation.

Tokenisation of the two-tier monetary system

Tokenised money allows for a sea change in the monetary and financial system.
Today, even a simple domestic payment is made up of several operations involving
intermediaries at distinct stages. Tokenisation enables the joint execution of three
previously separate steps: the debiting of the payer’s account, the crediting of the
receiver’'s account and settlement on the central bank balance sheet. This allows for
atomic settlement (ie synchronous exchange of assets, such that the transfer of each
occurs only upon transfer of the others) and other new functions, while removing the
need for separate messaging and reconciliation. And it does so while preserving the
core features of the two-tier monetary system.
A simple example illustrates this possibility, using tokenised commercial bank
money issued by commercial banks on a programmable platform. In this example,
the platform enables atomic settlement of all components of a domestic payment.
Graph 4 shows how tokenised commercial bank money can be used for domestic
payments.® Panel A shows the situation before a payment is made from person A
(Maria) to person B (Sven). Maria banks with Bank 1, and Sven with Bank 2. Three
partitions (indicated by grey dotted lines) represent the respective domains of a
unified ledger maintained by the two private tokenised money issuers and the central
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bank. Ownership of claims is denoted with red arrows. Graph 4.B illustrates a payment
from Maria to Sven. The token previously held by Maria (D1) is deleted, and Bank 2
issues a new token (D2) to Sven. Deleting and creating private money tokens entails
a corresponding movement of central bank reserves in the central bank’s partition.
Both central bank reserves ("CB money") tokens belong to Bank 2 in Graph 4.B. Central
bank reserves can be transferred, as both commercial banks have accounts at the
central bank.

A central feature of this model is that no new credit exposures are created across
institutions. Payments between individuals simply alter the balance sheets of their
banks, which then settle in central bank reserves. Unlike bearer instruments such as
stablecoins, there is no transfer of private liabilities. Settlement in central bank
reserves ensures that the wholesale portion of the payment is executed at par and
singleness is respected.

Singleness between private tokenised money and cash would be supported in
the same way it is now for commercial bank deposits. This requires that all private
tokenised money issuers comply with the same regulatory standards and have access
to the same safeguards (including access to the lender of last resort). Singleness
between the private tokenised money issued by non-banks (eg e-money) and cash
could also be maintained under the proper arrangements. Broader access by non-bank
financial institutions to central banks’ balance sheets, coupled with proper regulation
and supervision, would help promote competition and greater financial inclusion.

Tokenisation and next-generation correspondent banking

Separating messaging, reconciliation and settlement creates additional frictions in
international payments. Cross-border transactions require not only domestic but also
international messaging systems. Differences in operating hours and/or holidays and
inconsistencies across operating systems can cause delays, increasing settlement risk.3
Errors may remain undetected longer, increasing resolution costs and operational risk.

To understand and address these inefficiencies, it helps to examine how cross-border
transactions work today. Most rely on correspondent banking, where commercial
banks transact through a network of so-called nostro and vostro accounts. Sending a
cross-border payment involves no movement of any physical or digital object. Instead,
intermediaries in different jurisdictions make a series of account updates. Specifically,
the payer’s bank sends the payment instruction to another bank in the home jurisdiction
with a correspondent banking relationship with a bank in the payee’s jurisdiction.
The correspondent bank, in turn, sends the instruction to the payee’s bank. Each step
involves separate account updates. Since different fiat currencies are involved, no
single settlement asset can be used throughout the transaction chain.

Graph 5.A provides an illustrative example.?” Firm A, a US manufacturer, receives
a 100 US dollar (USD) invoice from Firm B, its Korean supplier. Firm A instructs its
bank to process the payment. If Firm B has a US bank account, the process is
straightforward: the payer’s bank debits Firm A's account, the payee’s bank credits
Firm B's account, and the central bank (the Federal Reserve) settles between the two
banks by transferring reserve balances.® However, if Firm B requires the payment in
Korean won (KRW) in its Korean bank account, the process becomes more complex,
involving foreign exchange conversion and cross-border settlement.

Graph 5.B shows how correspondent banks enable cross-border payments.
Firm A's bank pays USD 100 to its correspondent bank, a domestic transaction settled
via the Federal Reserve, increasing the correspondent bank’s reserve balance by
USD 100. The correspondent bank credits the Korean bank’s account with USD 100,
which the Korean bank confirms before crediting Firm B's account in KRW.
Importantly, no money moves across borders; settlement in central bank reserves
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Correspondent banking and balance sheet updates Graph 5
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Account updates

occurs entirely within the United States. Coordinating these balance updates requires
multiple message exchanges.

A next-generation correspondent banking system would leverage tokenisation
and the unified ledger to streamline the sequential nature of cross-border payments.
Such a platform brings together tokenised forms of central bank and commercial
bank money to perform all critical functions involved in cross-border payments,
including payment instructions, settlement and post-transaction monitoring. It would
require flexibility from the outset to accommodate different jurisdictions’ needs and
regulatory approaches. At the same time, it would need to ensure sufficient
harmonisation to achieve composability and atomic transactions.

A unified ledger for correspondent banking would harness three new capabilities.

First, it would merge payment instructions and account updates into a single
transaction. Leveraging the programmable nature of the unified ledger (Graph 6), all
parties in a cross-border transaction would collaborate to gather the necessary data
for payment execution and perform account updates. Instead of relying on separate
systems to exchange information through messaging networks, a single set of
contingent transactions, represented by composable smart contracts, would be
executed to initiate the payment.

Second, the platform would settle all the steps in the payment atomically rather
than sequentially. When several intermediaries are involved, either all accounts are
updated as an atomic transaction or none are. Transactions require approval from all
parties before settlement, including pre-screening AML/CFT checks. Only after
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AML/CFT compliance in next-generation correspondent banking Graph 6
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collecting payment data and securing necessary approvals does atomic settlement
take place. While data collection guarantees that the relevant parties to a transaction
are properly identified, atomic settlement eliminates the risks associated with partial
or failed transactions. This feature enhances trust and reliability, particularly in
scenarios involving multiple parties.

Third, the platform would make available platform resources to enhance AML/CFT
compliance and promote “integrity by design”. Parties to a transaction could collaborate
on the platform to gather and utilise information needed for pre-screening and
post-transaction monitoring. Screening for sanctioned individuals often encounters
the challenge of false positives, which can occur when someone has the same name or
similar identifying details as a sanctioned person. Supervised Al can analyse historical
transaction patterns to address this issue of false positives to differentiate genuine
matches from errors.

Enhancing AML/CFT efforts to identify suspicious networks and illicit fund flows
can be achieved through two distinct approaches. One involves centralising transaction
data within a secure infrastructure. Here, the unified ledger would contain the entire
network of transactions. The other adopts a more decentralised model using
federated learning, where local data are analysed and only aggregated information
is shared, preserving privacy and supporting data sovereignty.® The latter method has
been explored in initiatives like Project Aurora,*® which aims to enable cross-border
collaboration while respecting jurisdictional data requirements.

In strengthening AML/KYC compliance, next-generation correspondent banking
builds on innovations in compliance technology. The BIS Innovation Hub has explored
pre-screening capabilities, showcasing the potential to encode jurisdiction-specific
policies and regulatory requirements within a unified protocol for cross-border
applications. Project Mandala is one example.** In next-generation correspondent
banking, further efficiency can be achieved by embedding pre-screening checks
directly into the payment instruction and compliance reporting capabilities through
Al agents (Box B).

Notwithstanding the benefits, any platform underpinning next-generation
correspondent banking must grapple with governance and data management
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Box C
Considerations for the technical architecture of a unified ledger

At a high level, the technological architecture for a DLT-based unified ledger can be represented on a
“continuum of unification”. This ranges from a single distributed ledger architecture on one end to a coupled
set of disparate ledgers on the other. In between these options sit two alternative architectures, subnet ledgers
and layered ledgers, which aim to combine elements of both (Graph C1). The choice of architecture for a
unified ledger depends on its use case (eg securities settlement or cross-border payments) and the associated
requirements around programmability, composability, governance and data localisation.

The ends of the continuum of unification highlight the main trade-off between autonomy and
composability in the architectures. Single ledgers are suitable when foundational requirements for data and
governance are uniform, allowing for efficient programmability and composability. A single ledger is like a
mobile phone, where applications interact seamlessly in one operating system. In contrast, an architecture of
disparate ledgers is justified when there are diverging requirements around data and governance (eg different
jurisdictions or asset classes). However, this flexibility introduces more complexity for cross-ledger coordination
via interconnection protocols to achieve programmability and composability. Disparate ledgers are akin to
applications (eg instant messaging systems) running seamlessly on different independent mobile phone
operating systems.

The intermediate options in the continuum seek to strike a balance between autonomy and composability.
A subnet ledger architecture is a set of overlapping subnetworks within a common primary network. These
subnetworks can partition users into one or more subnets based on various attributes, such as jurisdiction,
asset class and preferred transaction processing rules. The primary network ensures consistency to enable
programmability and composability across subnets, while the varying subnetworks accommodate diverging
data and governance requirements. A layered ledger architecture is a hierarchical arrangement of ledgers, each
with distinct functionalities. The common base layer, layer 1 (L1), connects multiple layer 2 (L2) ledgers. The L1
anchors cryptographic proofs of transactions in the L2s. This imposes minimal requirements on the L2s and
allows each L2 to operate autonomously. The L1 provides common settlement between L2s, while
programmability and composability remain independent. A layered ledger architecture allows for diverging data
and governance, leveraging different L2s, while maintaining uniformity of settlement (eg cross-jurisdictional
or multi-asset transactions).

The range of options on the continuum of architectural choices for a unified ledger underscores the
trade-off between composability and programmability on one side, and data management and governance
autonomy on the other. The choice ultimately depends on the use case. In Project Agora, where various
jurisdictions are involved, the trade-offs between autonomy and composability require careful consideration.

The choices of architecture for a unified ledger lie along a continuum Graph C1
Single ledger Subnet ledger Layered ledger Disparate ledgers
Subnet Subnet

1

a

N

Subnet Subnet J

Interconnection
protocols

Source: BIS.

imperatives. These involve two key principles. First, central banks must retain final
say over access to their payment balances, and hence over the use of their currency.
Having final say entails, among other things, keeping control of how their balance
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sheet is accessed in any transaction. Therefore, policies on access to central bank
settlement accounts are critical. Second, data should be managed consistently with
proper governance arrangements. This includes respecting the constraints of legal
frameworks across jurisdictions.

Technological choices for the platform therefore depend on the governance
imperatives. Unlike the case of purely domestic payments, monetary control and data
governance loom large as key concerns in the international context — especially with
several central banks (each with its own currency) and stringent data governance
requirements for each jurisdiction. This is even more pressing in cases involving
multiple asset classes and, thus, multiple financial sectors and their regulators in
different jurisdictions.

Data protection is critical for designing unified ledgers, especially for applications
across borders. Data protection laws differ across jurisdictions, with the most
stringent policy choices requiring data to be physically stored within the jurisdiction.
In such cases, cryptographic techniques are unlikely to be sufficient to assuage
concerns about data protection and location. Architectural options for unified ledgers
can be placed on a continuum ranging from a single shared ledger at one extreme to
separate ledgers connected through bridges at the other (Box C). The choice along
this continuum will need to balance the benefits of a centralised design for ease of
programmability against the governance requirements towards some degree of
separation between domains on the ledger.

Project Agora is a concrete example of next-generation correspondent banking.
It brings together tokenised central and commercial bank money from seven
jurisdictions. In addition to seven central banks, it includes 43 regulated financial
institutions and is thus a hallmark of public-private joint experimentation on money
and payments.*? The project concluded its conceptual phase and is moving towards
the building phase of a prototype.

Data and governance considerations will be a key factor in the choice of
architecture in Project Agorda, given the breadth of approaches across the various
jurisdictions. More specifically, some level of distributed governance and data needs
to coexist with a unified approach for transactions involving multiple parties.
Governance requirements, particularly around data access, suggest the use of a
permissioned DLT platform that can implement the appropriate level of controls.

Importantly, the project builds on the foundations of the existing financial
system, while innovating on the technology. It maintains the established roles of
institutions such as central banks and commercial banks, ensuring the benefits of the
two-tier system. Money in Project Agora passes the three tests outlined above.
Central bank reserves and commercial bank deposits would remain unchanged from
today.

Beyond money: tokenisation of government securities

A unified ledger marks a transformative step in modernising payment systems and
revolutionising securities markets. It does so by uniting the components of a financial
transaction — money and assets — in the same venue. In this system, financial claims
become “executable objects” transferable through programming instructions. At its
core is a trilogy of tokenised central bank reserves, tokenised commercial bank
money and tokenised government bonds, forming the backbone of a tokenised
financial system. Central bank reserves ensure trust and settlement finality, acting as
the ultimate monetary anchor. Together with central bank reserves, commercial bank
deposits ensure the singleness of money and the elasticity needed to support the
real economy. Finally, government bonds serve as the benchmark safe assets,
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underpinning financial markets and enabling collateralised transactions essential for
liquidity, risk management and monetary policy operations.

Sixty years ago, purchasing a security or using it as collateral required a physical
certificate. Interest payments involved literally clipping off pieces of the physical
certificate (coupons). Transactions settled in five days.** While this system functioned
for decades, the growing scale of securities markets made physical settlement
impractical and risky. This led to electronic bookkeeping at central securities
depositories (CSDs) and settlement across electronic books at securities settlement
systems. The process first involved “immobilising” securities by securely storing the
physical certificates in a central location and creating electronic records. They were
then "dematerialised”, meaning that physical certificates or documents of title were
eliminated, so that securities existed solely as accounting records. These records were
governed by a legal framework ensuring ledger updates reflected ownership changes.

Today, securities trading and settlement involve a complex web of intermediaries,
messaging instructions, reconciliation efforts and money flows. CSDs provide securities
accounts, central safekeeping services and asset services for securities either directly
or through custodians. Buyers and sellers rely on brokers to initiate trades and
custodians to settle and hold securities. The separation of trading and settlement
exposes parties to replacement cost risk during the settlement cycle, which can take
up to two business days. Verifying account holder identities and reconciling
transactions with clearing agents adds further complexity.

A unified ledger could simplify securities settlement by hosting tokenised money
and securities on a shared programmable platform. Contingent execution of actions
would allow atomic payment and ownership transfer, reducing risks and costs
associated with separate ledgers. With nearly $80 trillion in outstanding amounts of
government bonds, even modest efficiency gains could yield significant benefits.

Securities markets are especially fertile ground for harnessing the capabilities of
the contingent performance of actions enabled by tokenisation. In a unified ledger,
complex collateral operations could be automated, enabling participants to issue
programming instructions without account manager intervention. Collateral transfers,
for instance, could include continuous verification of counterparty collateral criteria,
such as eligibility to satisfy margin calls. Through atomic settlement, the simultaneous
execution of delivery and payment can mitigate principal risk and expand the scope
of DvP arrangements. In particular, it can reduce counterparty dependencies and
accelerate reconciliation and confirmation times.*

There are different possible approaches to tokenising government securities.
These build on existing financial infrastructure to varying degrees. One implies
tokenising securities which reside with CSDs off-platform. In this case, the holder of
the token has a claim on the immobilised asset at the CSD, with many of the asset
servicing functions remaining embedded in the existing infrastructure. However,
leveraging the full benefits of tokenisation requires including “native” assets that are
both issued and reside on the platform. Departing from existing infrastructure, this
enables full use of the platform’s programmable features, such as automated
servicing (eg interest payments, valuation) or instantaneous transfer of collateral to
creditors in case of borrower defaults.

The tokenisation of government bonds is still in its infancy but has been gaining
momentum in recent years (Graph 7.A). Several sovereigns, supranationals and
agencies (SSAs) have issued tokenised securities. To date, more than 20 tokenised
SSA bonds have been issued, amounting to over $4 billion across nine different
currencies. While most issuers have used private permissioned DLT, some have
explored alternative technologies.*

Despite being in an experimental phase, initial evidence suggests that tokenised
bonds have issuance costs and liquidity like those of conventional bonds, with
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Government bond markets are a growing focus of tokenisation initiatives®

Graph 7
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liquidity potentially improving. A comparison shows tighter bid-ask spreads for
tokenised bonds (17 basis points versus 30 basis points) and no significant differences
in issuance costs (Graphs 7.B and 7.C).*¢ While liquidity and cost do not appear to be
barriers, legal and regulatory uncertainty and limited market experience remain
challenges. These can be addressed through regulatory reforms and will probably
diminish as market participants gain more experience with tokenised bonds.

Markets for repurchase agreements (“repos”), where government bonds are a
key collateral source, are the next natural setting to apply the tokenised trilogy. Repos
are borrowing arrangements where one party sells securities (as collateral) to another
party, with an agreement to repurchase them at a specified price and date in the
future (eg a day or week ahead). They are heavily used to invest or raise cash at short
notice and help support liquidity in the underlying securities markets.

A key advantage of tokenised repos lies in their ability to facilitate intraday
transactions by enabling instant transfer of collateral simultaneously with the
payment. Such functionality, largely absent in conventional repo markets, can reduce
risks and support financial institutions’ liquidity management, eg meeting intraday
margin calls. Margin calls have become increasingly significant due to more prevalent
margin requirements. Given the size of the repo market and the critical role repos
play in funding and liquidity management, even small efficiency improvements could
translate into substantial cost savings.*” Accordingly, industry and public initiatives
have been exploring ways to make use of programmability to enhance automation,
speed and efficiency beyond what traditional repo transactions offer.*®

Central banks have started to explore tokenisation’s potential and implications
for their operational frameworks. The aim is to shape future market design while
keeping up with technological developments. Many initiatives build on central banks'
expertise in cross-border cooperation, as facilitated and supported, for instance, by
the BIS Innovation Hub. A prime example of cooperation is Project Promissa. It shows
how traditional paper-based governmental promissory notes — used eg in member
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states’ funding of multilateral development banks — could be turned into tokenised
assets issued on a DLT platform.* This would sidestep time-consuming and error-prone
manual handling of promissory notes and frequent reconciliation requirements,
streamlining the notes’ entire life cycle from issuance to payment and archiving. These
features would enhance transparency and robustness, enabling secure multiparty
collaboration while preserving all participants’ ownership, control and decision-making
authority.

At a broader scale, the prospect of a tokenised trilogy could significantly shape
monetary policy implementation. As discussed below, initial findings from experimental
applications suggest that gains are tangible for market participants, central banks
and the system as a whole — generating benefits that can be passed on to end users
of financial services.

Assessing the benefits of a tokenised financial system

Project Pine, a joint initiative of the New York Federal Reserve and the BIS Innovation
Hub, illustrates the potential benefits of a fully tokenised financial system.*® The
project shows, in a simulated setting, how monetary policy implementation could be
carried out when central bank reserves, commercial bank deposits and other financial
assets are tokenised. By using smart contracts on a programmable platform, central
banks can calculate, accrue and pay interest, and exchange tokens to create the
facilities that create or absorb liquidity in the wholesale financial system today.

In this setup, a tokenised repo transaction as part of the central bank’s monetary
policy operations could take the form shown in Graph 8. For example, banks needing
liquidity could request tokenised reserves and pledge tokenised collateral
(eg government bonds). They could do so through a collateral pool contract as part
of the central bank’s standing facility. The central bank's facility contract would validate
the request by checking the bank’s access rights, the eligibility of the collateral and its
post-haircut value, using dedicated smart contracts that interact with each other. Upon
approval, the central bank would establish an exchange contract for the repo that
locks the collateral in the collateral pool contract for the duration of the transaction. It
would transfer the tokenised reserves to the bank instantly. While the repo exchange
contract is active, pricing contracts would continuously update the market value of
pledged collateral and eligibility. If the central bank made any changes, haircut
contracts could adjust values. If the bank wanted to change its collateral during the
repo, it could do so, assuming there was sufficient value. At maturity, banks would
repay the reserves with interest, triggering the release of the collateral.

This example illustrates how tokenisation could offer flexibility and speed in
monetary policy operations. Smart contracts enable central banks to instantly create
and adjust their tools (eg deploy new facilities, adjust parameters like interest rates
or collateral requirements). The availability of standardised and consolidated unified
ledger data, protected by effective privacy measures, could unlock even more
benefits. For example, combining a view of market participants’ financial positions in
real time with the flexibility and speed provided by smart contracts could enhance
central banks’ capacity to respond to adverse market shocks, such as sudden shifts in
liquidity demand.

Tokenisation could also improve operational efficiency and promote automation
in back office tasks. For example, Project Pine automated collateral management and
interest accrual on reserves. Today, many central banks publish collateral eligibility
and haircut schedules in PDF or Excel files. Integration into smart contracts effectively
combines the publication with the automated operational task of checking eligibility
and applying the haircut transparently and efficiently. These efficiencies might bring
staffing benefits, allowing more time to be spent on monitoring and policy evaluation.
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Collateralised central bank lending in a tokenised environment

Graph 8
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And finally, as tokenised platforms could, in principle, operate continuously, smart
contracts could support extended or even 24/7 market operations.

To be sure, the transition to a fully tokenised financial system is not without its
challenges. Interoperability between existing account-based systems and emerging
tokenised infrastructures must be ensured.” Changes to existing systems will be
needed, including adjustments to booking and reconciliation processes or messaging
standards.>> Fragmentation across both legacy and new networks poses a key
challenge in this context. Obstacles to collateral mobility are a case in point. The
emergence of tokenised repo transactions, including intraday or multi-currency repo
arrangements, adds to demands on sound collateral management.

Central banks and the official sector more broadly will need to coordinate
industry efforts to promote sound innovation. The findings from Project Pine illustrate
how central banks can play such a catalytic role, by supporting trust to encourage
private sector participants to adopt tokenised systems with confidence in their
reliability and the soundness of their governance. By offering tokenised central bank
reserves and facilities, central banks could lay the foundation for the adoption of
tokenised money and securities across financial markets. This could ensure that these
arrangements align with public policy objectives such as financial stability and
efficient monetary policy implementation.
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Conclusions

Trust in money remains crucial for the economy’s functioning, regardless of
technological change. Money is the coordination device for the economy, subject to
important network effects. The singleness of money sustains this coordination.
Elasticity and integrity are further crucial features that ensure money is fit for purpose.

Technology offers many paths forward, but not all are equally promising. The
issuance of private currencies like stablecoins satisfies a demand for new technological
features. Yet even with regulation, stablecoins’ limitations cast serious doubts about
their ability to be the mainstay of the monetary system. There are better ways to
meet the legitimate demand for new functions in the monetary and financial system.
Innovation built on unified ledgers is promising, unlocking efficiency gains and new
contracting possibilities. The tokenisation of central bank reserves, deposits and
government securities could represent stepping stones towards the next-generation
monetary and financial system.

To make this future a reality, central banks must play a catalytic role. Where new
forms of money are demanded for a tokenised system, central banks have to be the
ones providing them. More broadly, central banks can articulate their vision of the
future monetary system to provide a guidepost for all stakeholders. They can also help
align regulatory frameworks and standards to ensure interoperability across jurisdictions
and minimise hurdles in coordination.® By fostering trust and public-private
collaboration, central banks can also help ensure that unified ledgers are designed
to meet the needs of diverse entities while upholding robust governance, resilience
and compliance standards. Central bank leadership is essential to unlocking the full
potential of tokenised systems safely, efficiently and inclusively.

The BIS is not just theorising but is working with central banks to develop these
ideas. BIS Innovation Hub projects, including Agora, Mandala, Pine and Promissa,
demonstrate innovative technology’s potential for the monetary and financial system.
Central banks and private sector innovators are drawing on the lessons from this
work to build the future financial system.
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Endnotes

1

On tokenisation, see Aldasoro et al (2023); on the unified ledger, see BIS (2023).

Gridlock refers to a situation in which participants are each waiting for others to
pay first. See Chapters 15-17 in Leibbrandt and De Teran (2022).

The advent of cryptoassets, marked by the mining of the first bitcoin in 2009, was
heralded as the start of a new era in money and payments. Bitcoin was conceived
as a peer-to-peer payment system operating independently of central banks and
trusted intermediaries. However, almost 20 years later, it is clear that it is not a
currency in any meaningful sense. Unbacked cryptoassets are not widely used
for payments nor do they serve as a unit of account. They are better understood
as speculative assets, characterised by large price swings that attract investors in
search of yield (Auer et al (2025)). These deficiencies have limited their utility
and raised questions about their role in the financial system.

While many users go through hosted wallets of a crypto exchange that are tasked
with onboarding customers, much like a bank, it is also possible to access the
crypto ecosystem directly through unhosted wallets (ie cryptoasset wallets where
the user has complete control over their private keys and assets), widely available
in smartphone app stores. Unhosted wallets give users direct access to the public
blockchain without relying on an intermediary, with no KYC checks.

Historical experience shows how central banks leading the way have helped the
private sector in adopting new technologies — see Desch and Holden (2024) for
a discussion of how the Federal Reserve promoted the adoption of new
technologies in financial markets. In recent years, central banks have been
piloting public-private initiatives to advance the tokenisation agenda. These
include, among many others, Project Helvetia in Switzerland, exploring the
settlement of tokenised assets using tokenised reserves; Project Guardian in
Singapore, assessing the design of open and interoperable digital asset networks
based on tokenised real economy assets; and Projects Genesis and Ensemble in
Hong Kong SAR, studying the use of tokenisation for securities, including green
bonds, and real-world assets.

On the role of settlement at par, see Borio (2019). On money as a record of goods
sold or services rendered in the past, see Kocherlakota (1998) and his timeless
motto, “money is memory”. On the role of common knowledge in sustaining
coordination (in settings beyond money), see Morris and Shin (2012). On the
no-questions-asked principle, see Holmstrédm (2015). For a general discussion
about the role of information sensitivity in financial crises, see Dang et al (2020).

For the classic reference on this, see Bagehot (1873).

In many jurisdictions, there is also a role for non-bank electronic money
(e-money) as a complement to bank deposits. However, in most instances
e-money issuers do not hold accounts at the central bank, but hold funds with
commercial banks, which in turn have access to central bank reserves.

Price stability is crucial given long-term nominal debt contracts, and even multi-year
salary contracts, and the implied stability of associated purchasing power in real
terms. The value of financial stability has been repeatedly demonstrated by its
absence: in the severe economic and social costs of financial crises.
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See Carstens (2018) for an overview of the role of central banks in the age of
digital money, and Borio (2019) for a broader discussion of the role of price and
financial stability. For the critical role of central bank independence, see
Carstens (2025). Bell et al (2024) discuss the importance of credible and
sustainable fiscal backing. Amatyakul et al (2023) assess the contribution of
central banks’ monetary policy in containing the recent inflation surge.

See BIS (2023).
For the seminal work on decentralised trust, see Nakamoto (2008).

This volatility does not reflect an expansion in their use as a payment network
but rather a sharp influx of speculative funds driven by expectations of price
increases. These funds are channelled mostly through centralised exchanges,
which facilitate conversion between crypto coins and fiat currencies, creating a
self-reinforcing loop that has contributed to rising crypto prices. Conversely,
negative news, such as the collapse of major exchanges, has exerted downward
pressure on crypto prices, leading to significant volatility. In this context, crypto
has been driven primarily by speculative demand rather than its intended use as
a peer-to-peer means of transferring value on a decentralised public ledger.

In this regard, stablecoins resemble bearer instruments (see eg Garratt and
Shin (2023)). For a discussion of the importance of liquidity considerations in the
defence of promises of par convertibility, see Aldasoro et al (2024).

See Aldasoro et al (2024) and Kosse et al (2023).
See BIS-CPMI (2023) and Fernandez-Villaverde and Sanches (2019).

See BIS-CPMI (2023) for a discussion of cost reduction in cross-border payments.
According to Chainalysis (2024), the average cost of sending a $200 remittance
from sub-Saharan Africa is approximately 60% lower when using stablecoins
compared with traditional remittance methods.

See Garratt and Shin (2023) for a discussion of stablecoins as digital bearer
instruments. Recently, several proposals have been offered that seek to promote
singleness and achieve greater interoperability of blockchain-based systems.
These include private, centralised custodians and clearing houses, and so-called
bridges between different blockchains. These solutions require extensive trust in
private custodians or the technical code supporting bridges. More generally,
these solutions represent a return to the Free Banking Era of the 19th century
United States, when local clearing houses emerged to ensure exchange at par
for their members, eg Suffolk Bank and the so-called Suffolk System during
1825-58. On this, see Mullineaux (1987), Rolnick et al (1998) and Weber (2012).

See Ma et al (2023) for an analysis of stablecoins as a combination of features of
money market funds and ETFs. On looser definitions of singleness and a
comparison with bank fees, see Bidder et al (2025). For an analysis of various
instances of stablecoins’ failure to sustain parity, see Ahmed et al (2025). Finally,
on the importance of backstops, see Aldasoro et al (2024).

In some sense, they are akin to a narrow bank; see Pennacchi (2012).

See Banerjee et al (2025).
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See Blustein (2025) and Fishman (2025) for a discussion of geopolitics and
payment systems.

Stablecoins have been used as a funding vehicle for terrorist organisations like
Hamas (Berwick and Talley (2024)). Moreover, stablecoins have been used to
launder the proceeds of romance scams, in which a (frequently coerced) person
targets victims through social engineering. See Chainalysis (2025).

The alternative of remunerated reserves begs the question of why the central
bank should subsidise such a business model.

Doerr et al (2023) present evidence of how MMFs, important investors in US
Treasury markets, can affect the yields of Treasury securities. Ahmed and
Aldasoro (2025) provide evidence for stablecoins, including the asymmetric
effects of positive and negative market developments. Aldasoro et al (2025a)
compare the reaction of MMF assets and stablecoin market capitalisation to
monetary policy shocks.

See Awrey (2024).

See FSB (2023a,b) for high-level recommendations on the regulation, supervision
and oversight of cryptoassets and global stablecoin arrangements. See BCBS
(2022, 2024) for prudential treatment of banks' cryptoasset exposures. See
CPMI-IOSCO (2022) for the application of the principles for financial market
infrastructures to stablecoin arrangements. At a general level, there are broadly
three possible approaches available to authorities to address risks in the crypto
ecosystem: bans, containment and regulation (Aquilina et al (2023)).

For an overview of regulatory approaches, see Garcia Ocampo et al (2023).

Examples include PayPal, Venmo, AliPay, WeChat Pay, Kakao Pay, Mercado Pago
and various other fintech and big tech payment services. These can be regulated,
depending on jurisdiction, as e-money, money transmission businesses or
through other frameworks. Some non-bank PSPs simply perform payment
initiation services; this is distinct from what is discussed here.

A key difference is thus that stablecoins operate on permissionless blockchains.
Today’s non-bank, pre-funded PSPs generally operate without DLT.

To be sure, there are fundamental differences in that MMFs are designed as
investment products that offer interest income while stablecoins are primarily
intended to facilitate payments and entry/exit into the crypto ecosystem and,
accordingly, have not offered interest income so far. As such, regulatory
frameworks for MMFs — which seek to avoid “breaking the buck” and financial
stability risks arising from spillovers to other markets — have some relevance, but
are not fully comparable. See Anadu et al (2023) and Aldasoro et al (2025a) for
similarities and differences between MMFs and stablecoins.

See Di lorio et al (2024) for the description and results of the survey.

The underlying rationale for regulation — based on known market failures — resembles
that of traditional finance. But due to the unique features of crypto and stablecoins,
some risks are more acute, implying a potentially more rigorous regulatory
approach; see Aquilina et al (2025) and Cantu et al (2025). On the distinction
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between requirements on asset composition and disclosures, see Ahmed et al
(2025). On options for stablecoin regulation, see Goel et al (2025).

The EU’s Markets in Crypto-Assets Regulation requires issuers of e-money tokens
to be authorised as either credit or electronic money institutions. Asset-referenced
token issuers must have a registered office in the EU, and cryptoasset services
may only be provided by legal entities with a registered office in a member
state. The Monetary Authority of Singapore (MAS) mandates that stablecoin
issuers meet regulatory requirements within Singapore to qualify as MAS-regulated
stablecoins under the single-currency stablecoin framework. In Japan, the Payment
Services Act restricts the issuance of electronic payment instruments to banks,
fund transfer service providers and trust companies, as per guidelines from the
Financial Services Agency.

This passage draws on Garratt and Shin (2023).
See CPMI (2022) and CPMI (2024).
This example draws on Garratt et al (2024).

The Clearing House Interbank Payments System (CHIPS) may play a role in the
settlement by clearing and netting the transaction. CHIPS is a private, large-value
payment system that facilitates the clearing and netting of US dollar payments
between its participants. CHIPS processes payments through a real-time netting
mechanism, where multiple transactions between participants are offset to
determine a single net amount owed to or receivable by each participant. While
CHIPS clears and nets the payments, ultimate settlement occurs at the Federal
Reserve via the Fedwire Funds Service. This is because CHIPS uses a deferred net
settlement (DNS) model, which requires participants to fund their net debit
positions at the end of the day using their accounts at the Federal Reserve.

See IFC (2025) for a more detailed overview on data access and sharing practices
in the central banking community.

See BIS (2024a).
See BIS (2024c¢).

The jurisdictions in Project Agora are the Eurosystem, Japan, Korea, Mexico,
Switzerland, the United Kingdom and the United States. See BIS (2024b).

Until the 1920s, the settlement cycle for US securities was one day. In the late
1960s, due to the rising volume of transactions and resulting operational
bottlenecks (“paperwork crisis”), the settlement time in US equity markets was
actually increased — to up to five days. Physical certificates were prevalent until
the 1980s or even 1990s in most jurisdictions.

See Euroclear (2024) and Ledger Insights (2024).

The number of tokenised bonds used for analysis differs, due to the availability
of bond characteristics. See Aldasoro et al (2025b) for a detailed discussion.

See Aldasoro et al (2025b). Leung et al (2023) find lower issuance costs, yields
and bid-ask spreads for tokenised bonds against a matched sample of conventional
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bonds. It is important to note that due to the limited take-up of tokenised
bonds, the sample size is small, and matching of tokenised and non-tokenised
bonds involves a number of assumptions.

According to industry estimates, outstanding amounts of repos and reverse
repos accounted for nearly €11 trillion in Europe at mid-2024 and $6.5 trillion in
the United States at end-2024.

See eg Chiapetta (2025) and Securities Finance Times (2025).

A promissory note is a financial instrument with a written and signed commitment
by one party to pay a specified sum of money to another over an agreed period.
See BIS (2025) for further details on Project Promissa.

See Federal Reserve Bank of New York-BIS (2025).

See Bech et al (2020).

Efforts are already under way to harmonise messaging standards across borders,
for instance with the move to the ISO 20022 standard. These efforts become
even more important as jurisdictions advance towards new tokenised systems.

See eg Leong (2024).
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Additional notes to graphs

Graph 1.A: As of 30 May 2025.

Graph 1.B: It includes 34 fiat-backed, 29 crypto-backed, 11 commodity-backed and
nine algorithmic stablecoins.

Graph 3.A: Stablecoin T-bill purchases are the sum of T-bill holdings changes for
Tether and Circle from December 2023 to December 2024.

Graph 3.B: Results from local projections measuring the impact of a $3.5 billion
stablecoin inflow (about two standard deviations), computed by regressing five-day
stablecoin flows on h-day-ahead three-month T-bill yield changes. Regressions also
control for h-day-ahead and five-day T-bill, T-note and T-bond yield changes across
various maturities, five-day log changes in bitcoin and ether, where h goes from zero
to 30 days. Based on daily data from January 2021 to March 2025. For further details,
see Ahmed and Aldasoro (2025).

Graph 3.C: Impulse response to a monetary policy shock scaled to contract the price
of bitcoin by 10%. For more details, see Aldasoro et al (2025a). Stablecoin index
corresponds to the sum of the market capitalisation of tether, USDC and dai.

Graph 7.A: Based on the subset of tokenised bonds with an available ISIN.

Graph 7.B: Based on a matched sample of conventional and tokenised bonds for the
same issuer, currency of denomination and coupon type. Data as of 26 March 2025.

Graph 7.C: Based on a matched sample of conventional and tokenised bonds for the
same issuer, currency of denomination and coupon type. The issuance cost is measured
as the difference between the initial price offered to the public and the price paid by
the underwriter to the bond issuer.
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