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It is a great pleasure to discuss Darrell Duffie’s paper “Tokenized finance and the perimeter of central
banking” at this year’s Jackson Hole Economic Policy Symposium.!]

Tokenisation in wholesale finance has emerged as one of the most promising applications of
distributed ledger technology (DLT), allowing financial assets and money to be represented as digital
tokens on programmable platforms.

The potential benefits of tokenisation are substantial. This is particularly true for the euro area, as
tokenisation presents an opportunity to foster integration by enabling assets and settlement to operate
on common infrastructures.

However, as Darrell argues, the take-off of tokenised finance has so far partly been held back by the
lack of a safe settlement asset. His paper provides an excellent overview of where central banks stand
in filling this gap.

Drawing on the work currently underway in the euro area, | would like to explore three key questions.

First, is central bank money critical for the development of tokenised finance, or could well-designed
stablecoins take over the role of a safe settlement asset? My conclusion is very much in line with
Darrell’s: stablecoins are dominated by settlement solutions based on central bank money, reflecting in

part the unique ability of central banks to elastically provide liquidity.

Second, should central bank money remain outside of distributed ledger platforms, whether by relying
on private intermediaries or on bridge solutions? Or should central bank reserves themselves become

native programmable assets?

Here | will suggest that central banks should embrace DLT and go on-chain themselves. Bringing
central bank money on-chain would not only preserve its role as the foundation of settlement — it would
also enable central banks to leverage the programmability of distributed ledgers to modernise
monetary policy implementation, collateral management and liquidity provision, thereby also fostering

financial stability.[z]

The final question is how central banks should go on-chain. Should central bank reserves be

integrated with tokenised assets on one or more shared ledgers? Or should they be issued on a
central bank-operated ledger that connects to other platforms?L]

| will argue that the answer to this question depends on the following trade-off: a more unified
infrastructure for tokenised financial markets via a single ledger or a small number of large ledgers



reduces issues of interoperability and fragmentation. But it also creates challenges for resilience,
innovation and governance.

Tokenisation could bring significant benefits to the euro area
Tokenisation offers two closely related benefits for wholesale finance: atomicity and programmability.

Atomicity implies that the legs of a transaction settle together or not at all, thereby eliminating
settlement risk. Programmability means that settlement can be made conditional on a set of rules that
are executed automatically rather than being processed as a series of manually sequenced steps
(Slide 2).

Neither benefit is unique to tokenisation.

In the euro area, for example, a domestic securities trade already achieves delivery-versus-payment
(DvP) through the Eurosystem’s central securities settlement platform TARGET2-Securities (T2S).
DvP delivers atomicity for security-against-cash transactions.

T2S also embeds a degree of automated settlement: through auto-collateralisation, the platform
automatically generates a repo against eligible collateral for intraday credit if a participant lacks
sufficient cash to settle a purchase.

Tokenisation makes such programmability general-purpose, allowing market participants themselves
to define conditions that span the entire lifecycle of a financial instrument.

Repo transactions illustrate these benefits well, as they involve not only the initial exchange of cash
and collateral but also collateral substitution, margin management and the return of collateral at
maturity.

On a programmable platform, these processes can largely be automated through smart contracts, thus
reducing messaging, reconciliation and manual interventions across multiple institutions and

infrastructures.
It is this architectural change that generates benefits such as faster and safer settlement.]

These benefits are particularly large in cross-border transactions and across time zones.! Since
collateral often has to be pre-positioned overnight, cross-border repo transactions require significant
prefunding. Programmable settlement could largely eliminate this operational friction and improve the

mobility and availability of collateral.[f]

But the implications of tokenisation extend well beyond settlement mechanics, as it also affects who

can participate in financial markets and on what terms.

On the supply side, tokenisation can lower barriers to entry for both infrastructure providers and firms.
France’s “Lightning Stock Exchange” (Lise), for example, illustrates how tokenisation can support new
trading venues tailored to smaller companies by reducing the costs for operating small-cap public
markets.

On the demand side, tokenisation enables fractional ownership, allowing investors to gain exposure to
assets that would otherwise be indivisible or require substantial minimum investments, such as

fractional ownership in a gold bar or real estate.



Hence, tokenisation reduces barriers to entry in financial markets, whether for infrastructure providers,

firms or investors.

In the euro area, this argument extends to the financial system as a whole. Europe’s financial
infrastructure remains fragmented along national lines, creating frictions that limit scale, competition

and cross-border capital flows (Slide 3).1]

For example, investing in sovereign bonds across the euro area often requires access to multiple
central securities depositories, increasing operational complexity while favouring larger market

participants that can absorb the associated costs.

Tokenisation offers a route to an ecosystem that is integrated by design rather than stitched together
across national systems. It is therefore closely aligned with the objectives of the European savings and

investments union.£!

Stablecoins cannot be a substitute for central bank money in
settlement

A prerequisite for unlocking the benefits of tokenisation is the availability of a trusted settlement asset

within a tokenised environment.

Modern fiat monetary systems are built on a two-tier structure: central banks issue the ultimate
settlement asset for wholesale financial transactions — central bank money — while commercial banks

issue money-like claims that circulate at par (Slide 4).
Over time, this architecture emerged because it helped to solve coordination, trust and stability
problems exposed by centuries of experimentation with private money.]

During the free banking era in the United States, for example, state-chartered banks issued their own
notes, resulting in a fragmented monetary system in which notes at times traded at substantial

discounts, especially if issued by distant, less-trusted banks (Slide 5).[m

This is why banks today settle claims on one another using the liabilities of the central bank, which
stands outside the private credit hierarchy. Central bank reserves do not carry credit or liquidity risk.

While tokenisation changes the technology through which money and assets are transferred and
settled, it does not remove the need for an institutional framework that preserves par convertibility and
monetary stability.

Tokenised systems must either replicate the current plumbing or build new plumbing.
This is where Darrel’'s work comes in. He discusses two different settlement assets for tokenised
finance: stablecoins and central bank reserves.['!

To see why central bank reserves remain superior to stablecoins as a settlement asset, it is helpful to
recall the two fundamental criteria a settlement asset must satisfy.

First, it must be safe — that is, free of credit, liquidity and redemption risk.

And second, its supply must be able to expand elastically in response to changes in liquidity demand.



Darrell’s proposal of a floating-rate government security-backed coin shows that a stablecoin could, in
principle, satisfy the first criterion — it could be designed in an almost perfectly safe way with zero

credit and duration risk.['Z]

But a stablecoin issuer has no independent capacity to meet the second criterion: the ability to expand
liquidity elastically, especially during periods of stress when funding markets experience strains and
confidence shifts abruptly.

This is not a new problem. The difficulty of ensuring an elastic supply of currency was a central
concern motivating the Federal Reserve Act of 1913. Under the National Banking System, money
supply was tied to bank holdings of eligible government bonds.

This meant that liquidity could not expand smoothly to meet surges in demand for cash, aggravating
seasonal liquidity pressures and financial panics, such as the banking panic of 1907 (Slide 6, left-hand

side).l'S]
Modern central banks, by contrast, can expand liquidity elastically to counter financial stress and

stabilise the monetary system if needed (Slide 6, right-hand side).[ﬂl This is what establishes the
credibility of par convertibility — the singleness of money — between the deposits of different

commercial banks.

In this sense, Darrell rightly recognises that stablecoins cannot replace central bank reserves as the
economy’s ultimate settlement asset.

Stablecoins are best understood as complements to central bank money, not substitutes for it. If
designed and regulated appropriately, they can broaden the set of payment instruments available to
households and firms and support new forms of digital economic activity.

But no matter how advanced the technology or how deep the liquidity of private tokens, financial
markets can only scale safely if transactions settle in a risk-free asset that can be supplied elastically
to accommodate changes in liquidity demand and ensure monetary and financial stability.

Central bank money is uniquely suited to assuming that role.

Central banks should go on-chain

The question is therefore not whether central bank money should continue to anchor the financial
system, but how it should be made available in a tokenised environment.

Darrell discusses three options (Slide 7): (i) issuing tokenised reserves directly on a programmable
ledgers; (ii) linking current payment systems to programmable platforms via bridging or synchronisation;
or (iii) using a private intermediary to tokenise reserves on behalf of the central bank through an

omnibus account.

This choice will determine the extent to which central banks will participate in, rather than merely
support, the next generation of financial market infrastructures.

Indeed, only under the first option will central bank reserves be natively tokenised. Under the second
and third options, reserves either remain outside of the tokenised ecosystem or tokenisation is
delegated to a private institution.



In assessing these options, let me start with the omnibus account model — that is, the question of
whether the immediate settlement asset should be public or private.

In some ways, this question has historical parallels.

It resembles the debate in the United States over whether interbank settlement should run through a
pyramid of private correspondent claims, as under the National Banking System, or through a unified
public settlement asset, as provided by the Federal Reserve since 1913.

The omnibus account narrow bank proposal could recreate a version of the old pyramid (Slide 8).

Rather than issuing tokenised central bank reserves directly on a distributed ledger, eligible
participants transfer reserves into the dedicated omnibus account of a private intermediary at the
central bank, against which an equivalent amount of tokens is issued on the distributed ledger.

These tokens can then be used to settle transactions on the platform and are redeemable at par for
the underlying reserves held in the omnibus account.

Under this arrangement, the settlement asset circulating on the ledger is not itself a direct claim on the
central bank. Instead, the token is a private law liability backed one-for-one by central bank reserves

held in the omnibus account.
This setup has two major implications.

First, if reserves are represented on-chain by a proxy, their value depends on the continued
operational, financial and legal soundness of the intermediary. The incentive to replicate such
wrappers across platforms risks fragmenting settlement into multiple parallel private claims rather than

one common asset.

The second implication is that, in this setup, the central bank is just a passive balance sheet
counterparty and gatekeeper on eligibility. It does not harness the technological benefits of

tokenisation.

This is also true under the second option — the bridge solution — where the cash leg of a DLT-based

transaction continues to be settled in traditional central bank money off-chain.

Essentially, under both models, the central bank continues to use the same operational framework as
today. Standard repo operations would still inject reserves into banks’ traditional reserve accounts.

By contrast, if the central bank issued tokenised reserves itself, it could conduct monetary policy
operations natively on the DLT platform, using smart contracts.

Project Pine, a joint research study by the New York Fed and the BIS Innovation Hub, has
demonstrated that using smart contracts could make monetary policy implementation nimbler and

more efficient.[12]

For example, if both collateral and reserves exist in a programmable environment, a standard repo
operation could be executed atomically, eliminating the need for separate messaging and

reconciliation.

Programmability would also allow the rules governing collateral management to be incorporated
directly into the settlement process. Smart contracts could automatically request additional collateral or
substitute securities in real time or apply differentiated remuneration rates.



These features are not merely refinements in a tokenised world. They are essential for central banks
to be able to stabilise liquidity conditions as tokenisation changes the speed at which liquidity needs
can propagate through the system.

For instance, automated margin calls, triggered directly by price movements through smart contracts,
can force rapid asset sales, reinforcing procyclical price dynamics. More frequent, less nettable

payments may also increase banks’ intraday liquidity needs and thus their demand for reserves. €]
As a result, the central bank may need to supply liquidity faster than today’s operational frameworks

allow.

This is precisely why operating on-chain matters. Smart contracts could make monetary policy
implementation more flexible by allowing central banks to create new operational facilities and adjust

parameters such as interest rates, collateral requirements and access conditions with immediate
effect./]

Taken together, these considerations suggest a strong case for central bank money itself becoming a

native programmable asset and for the ultimate settlement asset to remain a direct claim on the

central bank in a tokenised world.! 8]

Design of tokenised architecture needs to balance trade-offs
This leaves the question of how tokenised reserves should be issued.

The Eurosystem’s long-term work programme under Project Appia is exploring a spectrum of possible
architectures for Europe’s tokenised financial ecosystem (Slide 9).

One option is a single unified European ledger, bringing central bank money, commercial bank money
and financial assets onto a common infrastructure. Alternatively, the Eurosystem could operate its own
ledger on which it issues tokenised reserves, which is then connected to privately operated DLT
networks. Another possibility would be an ecosystem of multiple interconnected ledgers hosting both

central bank reserves and financial assets.['9]

A key distinction across these models is whether central bank reserves reside on the same ledger as
the assets being settled. If they do, settlement can be strictly atomic because the transfer of the

settlement asset and the asset being exchanged can be executed as a single transaction and

validated by the same consensus mechanism.2% Moreover, all assets would be governed by the
same protocols, thus enhancing programmability.

Under a single unified ledger these benefits are maximised, as the settlement asset and all other

assets can be brought together on a common infrastructure.2] Project Hangang — under the

leadership of Governor Shin — has started to introduce, and successfully test, such a unified ledger in
South Korea.[22]

They demonstrate how this architecture can replicate the two-tier monetary system, with commercial
banks continuing to interact with end users and with the central bank providing the ultimate settlement
asset (Slide 10).



As a result, under a unified ledger it becomes difficult to identify a compelling role for new forms of
private money for domestic payment purposes. If tokenised commercial bank deposits can be
programmed, settle in central bank money and interoperate seamlessly with tokenised assets, they

provide the key functionalities that stablecoins are intended to offer.[23]

In the euro area, Project Appia is exploring these architectural choices, which will help inform the
further development of the Eurosystem’s Project Pontes, which is already putting some of these
concepts into operation.

Project Pontes not only provides a synchronisation mechanism, connecting the Eurosystem’s real-time
gross settlement system TARGET Services with market DLT platforms, but it will also feature a
Eurosystem-operated DLT platform for settling DLT-based transactions in central bank money (Slide

11).[24]

While, at the launch next month, legal settlement finality for the cash leg will still be anchored in the

TARGET2 system, settlement finality will ultimately be on the Eurosystem DLT platform itself.[22]

Pontes explicitly foresees the use of smart contracts on the Eurosystem DLT platform as a feature to
be added after the initial launch, alongside 24/7 operations.

So, although the name Pontes literally suggests a bridge, it goes far beyond synchronisation as it will
bring native tokenisation and programmability onto the Eurosystem’s own platform and allow the ECB

to extend its operational perimeter into tokenised markets.

The choice between different architectures depends on the following considerations.

One critical aspect is interoperability.[@] Connecting multiple ledgers requires additional interfaces and
coordination mechanisms. As the number of interconnected networks grows, so does the complexity of

ensuring seamless and resilient operations.

In particular, if reserves cannot move seamlessly to where they are needed, liquidity becomes
fragmented, reducing the efficiency of collateral allocation. As Darrell rightly notes, the frictionless
mobility of central bank reserves is fundamental to both monetary policy implementation and
settlement finality, and fragmentation could result in a higher demand for reserves.

At the same time, a shared ledger, and a single unified ledger in particular, comes with its own

challenges.

Designing a governance model that gives the central bank sufficient control without making it the de-
facto operator of part or all of the financial market infrastructure may prove challenging in practice and
gives rise to a number of difficult questions: Who is liable if a smart contract fails? How are new

participants admitted? Who decides on software upgrades and confidentiality rules?2/]
Today, TARGET Services belong to the Eurosystem, whereas other parts of the infrastructure are
owned by private companies, such as Euroclear or Clearstream. A shared ledger blurs these

institutional boundaries.!28!

Another important consideration is resilience. A unified ledger processing millions of transactions may
become a bottleneck, whereas several specialised ledgers can distribute the workload and increase

resilience.



One ledger also means one critical infrastructure and technology lock-in, potentially undermining
innovation and competition. Interoperable ledgers can isolate failures and allow innovation to flourish.

Ultimately, it remains an open question which architecture is best suited to maximise the benefits of

tokenisation.

In practice, well-designed interoperability arrangements may be able to preserve most of the benefits
of tokenisation while avoiding the governance, concentration and operational challenges associated
with a single unified ledger.

Regardless of the architecture that ultimately prevails, traditional and tokenised financial systems will
likely operate side by side for a significant period, if not permanently.

To contain the resulting fragmentation of liquidity, a key issue identified by Darrell, central banks will
need to ensure that banks can manage their liquidity seamlessly across both environments, for
example by reducing the frictions from differences in operating hours and settlement cycles. The need
to hold liquidity buffers separately in the two environments could otherwise generate additional liquidity

demand and hamper efficiency.

In a nutshell, the greater the interoperability across platforms and environments, the lower the risk of
fragmentation — and the weaker the case for shifting to a single, fully integrated platform.

Conclusion
Let me conclude.
Tokenisation has the potential to fundamentally reshape wholesale financial markets.

Its benefits are likely to be particularly pronounced in the euro area, where tokenisation could not only
improve market efficiency but also help overcome the long-standing fragmentation of European

financial infrastructures.

But private markets cannot unlock the full potential of tokenisation on their own. For tokenisation to
take off, a safe and scalable settlement asset is indispensable, and this is best provided by central
banks themselves.

To reap the full benefits, central banks need to go on-chain too. That means bringing central bank
money into the tokenised environment and modernising the tools of policy implementation.

This is precisely where the ECB is heading with its Pontes and Appia projects, paving Europe’s path
towards a tokenised financial system.

Thank you.
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