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The digital transformation has reopened a very old question: how should public and
private money coexist?

The two-tier monetary system is not a legacy institutional arrangement that technology will
make obsolete. It addresses a recurring design problem: how to preserve trust by combining
a public monetary anchor with private intermediation and innovation.? Digitalization is
changing the instruments, infrastructures, institutions, and business models through which
money and financial services are provided. The key question is which aspects of the current
architecture should be preserved, and which can safely evolve in a changing ecosystem.

My argument is that the logic of the two-tier system remains relevant, even as its
institutional and technological setup evolves.

Today, | will discuss why the public-private division of labor remains relevant in a digital
economy and look at how it is evolving in retail and wholesale finance. | will then focus
on the strategic implications for banks and on why uncertainty calls for flexibility,
experimentation and staged investment.

The foundation of the two-tier system and the division of labor

Money works because users can normally accept it without having to assess the issuer’s
creditworthiness.> Bank money can do this because regulation, supervision, liquidity

| would like to thank Paolo Bramini, Giuseppe Ferrero, Giuseppe Grande and Giorgio Merlonghi for
their assistance in preparing this text.

On the architecture of the two-tier system and the complementary roles of central bank and private
money, see BIS (2026, Ch. IIl). On the need to modernize both central bank money and commercial
bank money to preserve stability and trust in a digital financial system, see also Panetta (2026a).

Money-like claims can circulate without continuous assessment of the issuer when their value is
sufficiently insensitive to private information; see Gorton and Pennacchi (1990), Holmstrém (2015),
Dang, Gorton and Holmstrém (2020) and Gorton (2017).



backstops, deposit insurance, and the payment and settlement architecture support
convertibility at par across issuers.* This allows different forms of money denominated in
the same currency to be used at the same face value, which is what we call the singleness
of money.

Digitalization changes the technology, but the underlying design problem remains.®
Programmable ledgers, tokenization and instant transfers can reduce frictions and
make payments and financial transactions faster. Yet, these technologies create value
only within an architecture that preserves trust, convertibility, liquidity efficiency and
settlement finality.

At the heart of this design is the public-private division of labor. Central banks provide
the monetary anchor: they supply retail and wholesale public money and promote
the standards, infrastructures, and safeguards within which private innovation
can develop.® Commercial banks, payment service providers, and other financial
institutions bring customer knowledge, technological expertise and the ability to
develop services and products. Commercial banks also play a distinctive role in
creating money through lending, assessing and bearing credit risk, and providing
balance-sheet capacity and liquidity.

The question is how this division evolves as payments become increasingly digital and
financial instruments increasingly tokenized.

In retail payments, cash has long provided households and firms with a public outside
option. Its value goes beyond how often it is used: the very availability of cash supports
confidence in convertibility, limits market power, and provides a safe reference point
in stress.” As payments shift to digital, cash alone cannot provide that outside option
everywhere, and a retail central bank digital currency (CBDC) can extend that role.? In this
model, central banks provide the public monetary asset and the common infrastructure;
supervised intermediaries distribute it, manage customer relationships and compete on
front-end services. The objective is to keep public money sufficiently usable to remain a
credible anchor, while preserving space for private intermediation and innovation.

In wholesale markets, reserves are already digital. But if financial market instruments,
collateral and contractual instructions move onto DLT platforms, wholesale central bank

4 See CPSS (2003), Bindseil (2004) and BIS (2026, Ch. Il1).
See Ryu, Shin, Sung and Yun (2026) on the Bank of Korea's Project Hangang.

On central banks acting as providers of the settlement asset, operators, overseers and catalysts in
payment systems, see CPSS (2003, 2005) and Padoa-Schioppa (2004). On the importance of common
standards and public-private cooperation in developing safe and interoperable payment systems, see
also Panetta (2026b).

Armelius, Claussen and Hendry (2020) discuss a potential confidence mechanism arising from the
ability to convert deposits into cash or CBDC.

In the euro area, the outside-option argument complements the other motivations for the digital euro:
freedom of choice, inclusion, resilience and European autonomy in a strategic sector (Scotti, 2025b,
2026). On the digital euro’s contribution to payment resilience and European strategic autonomy, and
its role in supporting private innovation, see also Cipollone (2026a).



money may need to be available in new forms and environments. Different settlement
assets may coexist and serve different use cases. If central bank money were not available
in the relevant environment, greater reliance would fall on private settlement assets.
These can play useful roles, but they also bring the credit, liquidity, and, potentially, the
concentration risk of the issuer into the settlement process. If private money were to
become the main settlement medium for wholesale financial transactions, we would go
back to a pre-RTGS world. The key challenge is therefore to preserve access to a risk-free
settlement asset while ensuring interoperability across platforms, so that liquidity does
not fragment and settlement finality is not weakened.

From principles to practice

These principles do not determine how the market will evolve through the digital
transition. That will depend on the choices of banks and other market participants: the
services they develop, the use cases they pursue, the infrastructures they invest in, and
the standards and business models around which they coordinate.

Tokenization therefore reaches beyond payment specialists, IT departments or innovation
labs, raising broader questions of business strategy and market structure.

Timing matters as well. At this stage, the future architecture is still open: standards are being
defined, market positions are not yet entrenched, and several different frameworks remain
possible. This creates uncertainty, but also scope for experimentation, learning, and influence.

Two possible outcomes

Tokenization holds the potential to integrate functions that are currently spread across
issuance, trading, settlement, custody, servicing, standards and collateral management.
Common networks and smart contracts may shorten transaction chains, reduce
reconciliation and make financial services more programmable. Whether these gains
materialize depends on how the market is organized.

If tokenization gains scale, one possible outcome is an interoperable ecosystem in which
common standards allow money, assets, and services to operate across platforms and
in which competition takes place based on quality, price and innovation rather than
through control of closed networks.

At the other end of the spectrum lies a scenario with a multitude of non-interoperable
proprietary platforms, each with its own standards, operating models, and settlement
arrangements. Such platforms may foster experimentation and innovation, but, without
interoperability, diversity can turn into fragmentation, with assets, liquidity, and
connections dispersed across siloed platforms. Transactions may become faster within
individual networks, while the market fragments.

Private incentives may make this second outcome more likely. Each firm has an incentive
to solve its immediate problems, while none has sufficient incentives to bear the full cost



of open standards and common solutions.” Network effects can entrench early proprietary
choices and dependence on a small number of platform operators, technology providers
or interoperability mechanisms, reducing contestability and limiting the ability of other
participants to influence how the market evolves.” These risks can be particularly
significant for smaller institutions, which have less bargaining power and fewer resources
to maintain multiple connections.

Interoperability and common standards have some of the characteristics of public goods:
they may be underprovided by individual firms even when they benefit the market as a whole.
Common publicfoundations can help lower barriers to participation, preserve contestabilityand
strengthen resilience by reducing dependence on any single private provider or infrastructure.
But interoperability also requires governance of standards, access and responsibilities at the
level at which integration is sought. Achieving that coordination is challenging, particularly
when it has to extend across jurisdictions. In this regard, the European Union can build
on the size of its market and the degree of harmonization across its Member States.

The broader challenge is therefore to support a more integrated and competitive financial
market, while avoiding fragmentation across platforms, infrastructures and liquidity pools.

Public foundations for a competitive digital ecosystem

The public side is already adapting through initiatives such as the digital euro, Pontes and
Appia." For Banca d'ltalia, this builds on a long-standing operational role in developing and
running the Eurosystem’s market infrastructures, from TARGET services to T2S and TIPS.

Since open standards also benefit competitors, private incentives to provide compatibility may fall
short of the social optimum, especially for firms with a large installed base (Katz and Shapiro, 1985).
On the risk of market fragmentation when competing tokenization initiatives are not interoperable, see
Agur and Copestake (2025). Network effects can produce both excess inertia, when each participant
waits for others to join, and lock-in to early choices (Farrell and Saloner, 1985; Katz and Shapiro, 1986;
Arthur, 1989); on network effects in banks’ adoption of electronic payments, see Gowrisankaran and
Stavins (2004). On efficiency gains within institutions that may be offset by frictions across them, see
Angelini (2026).

This refers more broadly to infrastructures and standards developed outside the governance
arrangements, strategic choices and effective influence of market participants. Such infrastructures
and standards may be controlled by a limited number of platform operators, technology providers or
other third parties, whether domestic or foreign. The resulting dependence may reduce contestability,
constrain participants’ ability to influence the evolution of the market and increase switching costs if
proprietary solutions become entrenched.

Pontes and Appia represent two complementary horizons of the Eurosystem’s strategy for wholesale
settlement (ECB, 2025a, 2025b, 2026). Pontes responds to more immediate market needs by building
a bridge between market DLT platforms and existing TARGET Services, allowing transactions in
tokenized assets to be settled in central bank money. Appia looks further ahead, exploring a natively
digital and interoperable infrastructure for the settlement of tokenized financial assets. Together, they
show how the Eurosystem can act as an architect ex ante: not by prescribing a single technological
solution, but by providing trusted foundations on which innovation can develop safely as markets
and technologies evolve. On common standards, legal certainty and public-private cooperation as
conditions for an integrated European market for tokenized assets, see also Cipollone (2026b). Banca
d'ltalia contributes to the Eurosystem’s work on the digital euro and on Pontes and Appia, supporting
both the connection of market DLT platforms to TARGET Services and the exploration of a longer-term
integrated and interoperable ecosystem for tokenized finance.



The digital euro would extend the public monetary anchor to retail digital payments.
In wholesale markets, Pontes and Appia address a related issue: how central bank money,
liquidity and collateral can remain available and effective, as securities and transactions
move onto new platforms. Pontes responds to the immediate need by connecting
market DLT platforms to TARGET Services, enabling transactions to be settled in central
bank money without requiring the market to converge on a single ledger or abandon
existing investments. Appia looks further ahead, exploring the longer-term architecture,
including interoperability, liquidity and collateral mobility, and resilience.

But public initiatives can only lay the groundwork. Which services customers use, which
use cases and business models create value will depend on private intermediaries.

Strategic implications for banks

This brings me to the implications for market participants, and in particular for banks,
which | would group around three questions.

The first question is: how might the financial value chain evolve, and where will banks
retain distinctive roles?

Digitalization may redistribute functions that are today concentrated within banks and market
infrastructures across platforms, technology providers and other intermediaries. Some post-
trade processes may become more standardized or automated; customer relationships may
increasingly be mediated through virtual wallets, trading platforms, treasury systems or
embedded applications. This matters not only for banks, but also for market infrastructures
such as Central Securities Depositories and Central Counterparties, whose role may evolve as
issuance, trading, settlement and collateral management become more closely integrated.

For banks, however, some functions remain distinctive: creating money through credit,
allocating and bearing risk, providing balance-sheet capacity and liquidity, and maintaining
trusted customer relationships. If another operator controls the interface, a bank may still
provide these functions while becoming less visible to the customer and less able to shape the
service itself. At the same time, proximity and trust remain powerful advantages. This means
that digital tools and specifically a strong position at the customer interface can help banks with
established customer relationships deepen them and expand the services built around them.
For new entrants, in turn, payments can provide a low-friction way to acquire customers, set
up a position at the customer interface, and gradually expand into deposits, savings or credit.

The strategic issue is therefore where banks can continue to create distinctive value
as functions and profitability shift across the value chain and control of the customer
interface becomes more contested.

The second question is: how might the role of banks evolve in managing money, liquidity
and collateral?

For commercial bank money to keep playing a key role in digital markets, it must be
usable in the environments where customers transact. The precise form may differ across



use cases. What counts is whether banks remain able to provide the money and liquidity
that support activity on new platforms, rather than whether one particular instrument, for
example tokenized deposits, succeeds.

Liquidity and collateral matter just as much. While atomic settlement can reduce principal
risk, it does not reduce liquidity needs. If funds are split across platforms, liquidity needs
may increase. This raises questions about where liquidity will be held, how it will move
between traditional and tokenized markets, whether collateral can be mobilized across
networks, and what this implies for treasury management, intraday credit, funding, and the
use of the balance sheet.

These choices affect the economics of participation. A technically attractive use case may
not be viable if it requires permanent pre-funding, or if collateral cannot move efficiently
in and out of platforms. Conversely, faster mobilization of assets and more automated
intraday transactions may create value well beyond settlement itself.

The third question is: how might standards and capabilities shape the position of market
participants in the emerging ecosystem?

Standards govern more than just technical communication. They affect the portability
of assets, the structure and visibility of data, access to services, and the allocation of
responsibilities among participants. They also determine what information must be
visible, what can remain confidential, and how accountability and supervisory access are
preserved. They can foster market competition or reinforce an incumbent'’s position.

While the architecture is still open, market participants can contribute to shaping these
standards. As the ecosystem matures, the scope to influence them may narrow, and
firms may increasingly have to adapt to the standards established by platform providers,
technology firms or institutions in other jurisdictions. Participation in Pontes and Appia
should be understood in this broader sense, as a channel through which markets’
requirements concerning liquidity, collateral, confidentiality, resilience, and business
models inform the design of the future market.

Investing under uncertainty

The obvious objection is that the case for investing now is not yet proven. The final
architecture and the scale of future demand are uncertain: tokenized assets are still a very
small fraction of traditional ones'™ and deployment of tokenized deposits also remains
limited.”™ Some institutions may reasonably question whether the benefits justify the costs.

Banu et al. (2026) estimate tokenized assets on public blockchains at €38 billion in February 2026,
up from €7.4 billion at the start of 2024, compared with global assets of €241 trillion at end-2025.
Their estimate excludes repos and is not a comprehensive measure of tokenization on private ledgers.
The article reports limited evidence of secondary trading.

In its September 2026 response to the MiCA review, the EBA reports limited live or pilot deployment
despite growing industry interest (EBA, 2026).



Economic theory takes this concern seriously. When investment is partly irreversible and
uncertainty is resolved over time, waiting has an option value.™ But waiting also has
costs when it delays learning or the creation of future opportunities. Where investments
remain useful across different outcomes, or create future options, it makes sense to start
on a limited scale before uncertainty disappears.’ In this setting, flexibility and staged
commitment can reconcile caution with innovation, without requiring an early bet on a
single technological path.

Two features of this transition reinforce this point. First, some of the information
needed to reduce uncertainty is produced by experimentation. Viable technologies,
use cases and business models are tested and refined by those who are willing to try
them. If everyone waits for others to move first, the market learns too little, too slowly,
and too late.™

Recent market feedback on the need to have access to central bank money before the
market can scale digital-asset issuance illustrates the same point: some constraints
only become clear through practical experimentation. Pontes, launched in September,
addresses this constraint.”’

Second, these are markets characterized by network effects and coordination
externalities. Participation of private institutions influences which infrastructures reach
scale, which standards gain traction and how quickly experimentation moves towards
broader adoption. Early choices can therefore have lasting effects.

These arguments suggest a middle course between committing too early and waiting for
the market to settle. The literature on decision-making under deep uncertainty points to
‘no-regret’ investments whose benefits extend across a range of plausible outcomes,
including slow adoption, combined with staged commitments that can be scaled up or

On the option value of waiting under irreversibility, see Bernanke (1983), McDonald and Siegel (1986)
and Dixit and Pindyck (1994). Expected improvements in a technology can also rationally delay its
adoption (Rosenberg, 1976). Empirically, higher uncertainty makes firms more cautious in investing
and hiring (Bloom, Bond and Van Reenen, 2007; Bloom, 2009).

Under particular assumptions, uncertainty can increase investment when the marginal return to
capital is convex in the uncertain variable (Abel, 1983; Bloom, 2014), or when early investment creates
strategic growth options (Kulatilaka and Perotti, 1998). Flexible and staged investments can preserve
future choices (Kogut and Kulatilaka, 1994; Trigeorgis, 1996).

When experimentation generates information observable by others, learning spills over across
agents and free riding can reduce incentives to experiment (Bolton and Harris, 1999). On
experimentation and learning about technologies and business models, see Kerr, Nanda and
Rhodes-Kropf (2014).

Lagarde (2026) reports industry feedback that access to settlement in central bank money is
needed for issuance at scale and calls on the market to invest and agree common standards.
Pontes was launched on 21 September 2026 with an initial set of services and a first group ready to
use it. Functionality and operating hours will expand gradually, with full implementation expected
by 2028 (ECB, 2026c).



abandoned as more information becomes available.’ In this context, investments that retain
value across different possible architectures are especially useful: modular systems, common
data standards, digital asset expertise, programmable processes and stronger links across
treasury, payments and securities functions. They also affect how quickly an intermediary
or a payment service provider can absorb new technologies once the architecture becomes
clearer. Many accumulate gradually and cannot be built at short notice.™

Experimentation also requires coherent internal governance. Knowledge generated in
separate pilots in payments, securities, treasury or innovation teams has to be brought
together across business lines and assessed alongside resilience, security, regulatory
obligations and customer interests. Responsible innovation means making experimentation
sustainable and scalable, so that successful pilots can move into core activities.?

Not every technical choice needs to be made immediately. Capabilities, governance and
organizational learning become increasingly valuable while the market is taking shape.
Waiting may reduce some technological uncertainty, but it may also mean entering the
market when standards, infrastructures and market practices have begun to consolidate.

Conclusions

Let me conclude by returning to the central argument. The two-tier system remains a
sound framework for the digital economy, but its form will continue to evolve. Its future
will depend on public institutions preserving a common monetary anchor and trusted
foundations, and on banks and other private actors continuing to experiment, invest, and
develop services that respond to genuine economic needs.

Uncertainty around the final architecture argues for flexibility rather than passivity:
building capabilities that remain valuable across different scenarios and staying engaged
while standards, infrastructures, and market practices are still taking shape. The monetary
anchor should remain common, even if the payment rails are not.

Strategic foresight can help identify 'no-regret’ actions by exploring alternative plausible futures and
assessing which capabilities and investments remain valuable across them (Schoemaker, 1995; OECD,
2025). The process can involve scanning for emerging trends and weak signals of change, challenging
underlying assumptions, and using these insights to develop scenarios. In this setting, scenarios
can be used to test investment choices against different paths for technology, market adoption and
regulation, and to identify developments that would warrant revisiting those choices. For applications
of strategic foresight and scenario planning to digital finance and the fintech ecosystem, see Scotti
(2025a). On robust decisions across plausible scenarios, see Lempert, Popper and Bankes (2003).
On staged investment and real options, see Trigeorgis (1996) and McGrath (1999).

The ability to recognize, assimilate and apply external knowledge depends on prior related investment
(absorptive capacity; Cohen and Levinthal, 1990). Building capabilities rapidly can be costly because of
time-compression diseconomies (Dierickx and Cool, 1989). Returns to general-purpose technologies
can depend on complementary intangible investment that precedes measured productivity gains
(Brynjolfsson, Rock and Syverson, 2021).

20 On ‘architectural innovation’ and the difficulty incumbents face when an innovation changes the

linkages between components, see Henderson and Clark (1990).



As central banks, we have a role in helping provide the trusted and resilient foundations
on which innovation can develop safely, while also fulfilling our regulatory and
supervisory responsibilities. Innovation and stability should reinforce each other.
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