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Introduction
Investigating a currency that does not yet exist
An open-source investigation into the digital euro, its public record and the decisions that record cannot yet reveal.
The digital euro already attracts confident claims. It would eliminate cash, enable surveillance of every purchase, rescue European sovereignty or destabilise banks. The problem is that the object described by those claims does not yet exist. The regulation has not been adopted, no issuance decision has been made and several decisive parameters remain under negotiation.
How can one investigate a system that is absent from the real world? By treating the project as infrastructure under construction, not as a communication promise. The starting point is the trail it already leaves: legislative texts, negotiating mandates, financial-stability reports, draft rules, procurement notices, cost estimates, framework agreements, hearings, letters and technical documents.
What “open sources” means here
An open source is not merely a page available without a password. It is a record whose origin, date, status and scope the reader can verify. In this investigation, documents from the European Central Bank, the Council of the European Union, the Commission, Parliament and other public authorities form the first level of evidence. Academic and professional work is used to test a method or illuminate an angle. Estimates commissioned by an interested party remain attributed to that party.
This hierarchy avoids placing a proposed regulatory article, a scenario submitted to banks, a procurement ceiling and actual expenditure on the same evidentiary level. All are published figures. They do not describe the same reality or the same degree of decision.
The investigation method
The six parts follow the digital euro layer by layer. The first identifies the debtor behind the monetary unit. The second reconstructs the ECB banking stress test. The third maps data and the possibilities for linking it. The fourth separates programmable money, conditional payments and legal controls. The fifth compares costs with divergent scopes. The final part enters procurement, code, keys, devices and reversibility.
Each chapter applies the same discipline. An adopted fact is distinguished from a proposal. A test value is not presented as a final choice. A contractual ceiling is not turned into expenditure. The absence of a public document is described as a verification limit, not as evidence of a hidden system. When a claim cannot be reproduced from the available corpus, the gap remains visible.
What this investigation cannot establish
Open sources do not provide access to the bank-level prudential data used in the stress test. They do not disclose every subcontractor, exit clause, allocation of code, key-custody arrangement or final antifraud data field. Nor can they predict adoption, usage or the system’s total cost.
These limits do not reduce the investigation to commentary on documents. They define its result. The public corpus can show what the architecture would move, who would see which data, where dependencies would lie and which questions still require a verifiable answer.
How to read this edition
	Established facts are separated from test assumptions and unresolved choices.
	Each chapter preserves its clickable sources and limitations.
	All 23 infographics include text alternatives.
	The chapter 5 simulator remains available on the site, with no tracking.

Part 1 of 6
The euro that changes its debtor
A bank deposit is a commercial-bank liability; a digital euro would be a Eurosystem liability. That balance-sheet distinction explains the holding limit, the waterfall and the continuing role of banks.
Published 13 August 2026 · Canonical article on l0g.fr
This article opens a six-part investigation into the digital euro. Our parameter-by-parameter CBDC guide provides the broader design map. Before privacy, programmable money, costs or suppliers, one question governs all the others: when your screen shows €100, who actually owes you that money?

The digital euro is often presented as Europe’s answer to Visa, Mastercard, stablecoins or the decline of cash. Those dimensions matter. They come after a more elementary mechanism.

Today, €100 recorded in a current account is a debt owed by a bank to its customer. Tomorrow, €100 in digital euros would be a direct debt of the Eurosystem, which comprises the European Central Bank and the national central banks of the euro area.

The number would remain the same. The unit would remain the euro. The counterparty would change.

That migration between two balance sheets explains the project’s entire architecture: a holding limit, no interest, automatic mechanisms linking the wallet to a bank account, and distribution left to banks and other payment service providers.


State of the file on 13 August 2026. The final regulation has not been adopted. The Commission presented its proposal in June 2023, the Council agreed its mandate in December 2025 and Parliament authorised interinstitutional negotiations on 9 July 2026. The ECB has not decided to issue the digital euro. The Eurosystem has selected 36 payment service providers for the 12-month pilot due to start in the second half of 2027. The pilot will use a beta version without legal tender status. A possible first issuance in 2029 remains a conditional timetable, not a settled launch date.



The debtor depends on the monetary form

Everyday language flattens a distinction that bank accounting keeps precise.

When a customer holds €100 in a current account, those €100 sit on the liability side of the bank’s balance sheet. The bank owes that amount to the customer. It undertakes to convert it at par into banknotes, transfer it to another bank or use it to execute a payment.

That claim benefits from strong protection. In the European Union, deposit guarantee schemes cover up to €100,000 per depositor per bank, with enhanced temporary regimes for certain life events. The guarantee sharply reduces the economic risk borne by most individuals.

The asset remains a commercial bank liability.

A €100 banknote belongs to another layer of the monetary system. It appears as a liability of the Eurosystem. The holder no longer bears the credit risk of a particular commercial bank.

The digital euro would add a third form. Like the banknote, it would be a direct liability of the Eurosystem. Like the deposit, it would be usable on a screen, remotely and almost instantly.

That combination changes the question.


[image: Comparison between a bank deposit, a banknote and the envisaged digital euro. The deposit is a commercial bank liability. The banknote and digital euro are Eurosystem liabilities, while digital euro access would remain managed by a payment service provider.]
The deposit guarantee protects the depositor. The commercial bank remains the debtor. The digital euro would combine a public liability with distribution by private intermediaries.

The word “safe” needs precision here.

A deposit covered up to €100,000 provides strong protection to an individual. For the amount held in digital euros, the new asset would remove direct exposure to the solvency of a particular commercial bank. It would not remove operational risks, fraud, the loss of an offline device or legally required controls.

The primary difference concerns the issuer of the liability.

It also separates the digital euro from a stablecoin. A stablecoin remains a private issuer’s liability, backed by assets whose quality, liquidity and legal structure require examination. The digital euro would be the monetary unit itself, recorded on the liability side of the Eurosystem.


A conversion moves liabilities between balance sheets

The ECB explains the public-facing operation by comparing it with an ATM withdrawal.

Withdrawing €100 reduces the bank account by €100 and gives the customer a banknote. Conversion into digital euros would follow the same economic logic, using digital central bank money instead of the banknote.

Accounting takes the explanation one step further.

Consider a customer converting a €1,000 deposit into €1,000 in digital euros, with the bank already holding the necessary reserves.

Before the operation:


	the household owns a €1,000 claim on its bank;

	the bank owes €1,000 to the household;

	the bank holds €1,000 in reserves at the Eurosystem;

	those reserves appear as a Eurosystem liability.



After the operation:


	the household owns €1,000 in digital euros, a direct claim on the Eurosystem;

	the bank’s liability to that customer falls by €1,000;

	the bank’s reserves fall by the same amount;

	on the liability side of the Eurosystem, €1,000 in bank reserves is replaced by €1,000 in digital euros held by the public.



The consolidated Eurosystem balance sheet does not necessarily expand in this simple case. Its composition changes. The commercial bank’s balance sheet contracts on both sides: fewer reserves among its assets, fewer deposits among its liabilities.


[image: Before conversion, the household holds a deposit, the bank owes it money and owns reserves. After conversion, the household holds digital euro, the bank’s deposit and reserves fall, and the Eurosystem replaces a liability to the bank with a liability to the public.]
This representation isolates the initial conversion. It does not model the bank’s reaction, its funding cost or a liquidity crisis.

The operation does not mean that €1,000 has “left the economy”.

Its accounting nature has changed.

The banking question comes next. The deposit was a source of funding for the bank. Its loss can be absorbed through available reserves, market funding, borrowing from the Eurosystem or an adjustment of assets. Those responses do not carry the same price or the same effect on liquidity and credit.

The second part of this investigation will examine that chain. The first must establish what is moving.


Intermediaries manage access to public money

The public nature of the digital euro may create the impression that every European would have an account managed directly by the ECB.

The envisaged architecture says something else.

The Council describes the digital euro as a direct Eurosystem liability towards the user. It also specifies that no payment service account or contractual relationship would be established between that user and the ECB or the relevant national central bank.

The contract would be with a payment service provider, or PSP. A bank, payment institution or designated public entity would handle functions such as:


	opening and managing access;

	the mobile or physical interface;

	authentication;

	funding and defunding;

	customer support;

	checks required by anti-money laundering and counter-terrorist financing rules;

	dispute management and parts of fraud handling.



The Eurosystem would issue the money and settle payments. Intermediaries would keep the customer relationship.

A more accurate formula than “an ECB account” is therefore:


public money held for the user and serviced through intermediaries.



The structure would also protect the holder from the failure of the service provider. In the Council’s position, the rights represented by digital euros would remain the user’s property and sit beyond the reach of the PSP’s creditors.

The choice is not purely technical. It prevents the ECB from directly managing hundreds of millions of customer relationships while keeping the monetary infrastructure at the centre. It also preserves the role of banks in a distribution chain that the new money could theoretically compete with.

The tension is present from the first layer of the project: the customer’s claim leaves the bank’s liabilities, while the commercial relationship remains largely bank-based.


The cap constrains the store of value

European institutions use precise language. The cap is intended to limit the digital euro’s use as a store of value.

Its main target is the amount of liquid wealth that a person could permanently place on the Eurosystem balance sheet rather than on that of a commercial bank.

The Commission proposal instructs the ECB to develop limiting instruments. The Council position makes the logic more explicit: unrestricted use as a store of value could, in its view, affect financial stability, credit provision and monetary policy implementation.

Parliament also retains the principle of a cap.

The institutions still differ on governance. The Council wants the ECB to set individual limits under an overall ceiling agreed by the Council and reviewed at least every two years. Parliament proposes that the EU ceiling be set by the Commission on an ECB recommendation, with Parliament enjoying full decision-making powers.

The trilogues must settle that difference.

The amount itself remains unknown.

Other brakes on accumulation would reinforce the cap. The project envisages a non-interest-bearing digital euro. The Council and Parliament positions also contemplate stricter rules for legal persons, potentially including no persistent balance. Those choices reduce the digital euro’s appeal as an investment while preserving its payment capacity.

In October 2025, the ECB published an analysis of hypothetical caps ranging from €500 to €3,000 per person. That range came from a request by the co-legislators. The ECB repeatedly states that the exercise is neither its full calibration method nor its position on the appropriate level.

The accurate statement fits in one sentence:


€3,000 is the upper bound of a tested range. The future cap remains undecided.



The final amount would be calibrated closer to any possible issuance, taking account of usage, bank liquidity, monetary policy and the condition of the financial system.


Payments can exceed the holding cap

The project seeks to separate two functions of money.

The wallet would be limited as a storage location. A payment could mobilise more than the balance held.

Two mechanisms would provide that separation.

The waterfall would automatically send to a linked bank account the portion of an incoming payment that pushes the wallet beyond its cap.

The reverse waterfall would convert commercial bank money into digital euros on the fly when a payment exceeds the available digital euro balance.

Take a purely illustrative cap of €3,000.

A wallet containing €2,800 receives a €1,000 payment. Two hundred euros fill the wallet. The remaining €800 is swept into the linked bank account.

A wallet containing €300 must make a €2,000 payment. The reverse waterfall pulls €1,700 from the linked bank account, converts it and settles the full €2,000 to the beneficiary.


[image: With a hypothetical three-thousand-euro cap, an incoming payment above the cap is swept into the bank account. A payment larger than the wallet balance is automatically topped up from the bank account.]
The linked bank account makes the wallet usable even with a low balance. Independent access could remain available; these automatic functions use a linked liquidity source.

The architecture therefore allows people to hold few digital euros while using them frequently.

It also creates a deeper consequence: the bank account remains the main liquidity pool for many users. The digital euro can become the payment rail without becoming the place where savings remain.

That combination serves the ECB’s stated objective: preserve payment usefulness while moderating deposit substitution.


Why banknotes receive different treatment

An individual can hold more than €3,000 in banknotes. The future digital euro would be subject to a limit.

Both are forms of public money.

The ECB itself offers part of the explanation in its 2023 legal opinion. Depositors already have the right to convert sight deposits into cash, but large banknote holdings face practical obstacles: withdrawal, transport, storage, insurance, loss and theft.

Those frictions slow and complicate conversion at scale.

A central bank digital currency would sharply reduce the physical cost. A few actions could move part of a bank deposit into a liquid public asset available around the clock.

The difference in friction therefore helps explain the difference in treatment.

The proportionality debate remains open.

The ECB’s closing report recalls that limiting public money’s store-of-value function should be necessary, appropriate and as little intrusive as possible. It also notes that the freedom to hold cash has no comparable restriction.

Several researchers commissioned by the European Parliament have drawn a direct criticism from that point. A cap set too low could deprive the digital euro of one of its most distinctive attributes: giving the public a digital store of central bank money, particularly when confidence in banks deteriorates.

The project therefore pursues two objectives that pull in different directions:


	give the public digital access to the safest money in the architecture;

	prevent that access from removing too much funding from banks.



The level of the cap will embody that trade-off.


The cap limits one channel of deposit migration

Retail deposits are generally a stable and attractive source of bank funding. A lasting migration into digital euro would change that funding structure.

A bank could respond by using reserves, offering depositors a better rate, raising market funding, borrowing from the Eurosystem or adjusting its loan and securities portfolios.

A cap reduces in advance the amount that can migrate to this particular public destination.

In stress, it acts as a maximum capacity. It does not remove a depositor’s desire to leave a bank. It limits the share that can be parked in digital euro. The remainder can still seek other destinations: another bank, cash, a money-market fund, a foreign asset, a stablecoin or any other available instrument.

The cap is therefore not a general guarantee against bank runs.

The cap does not establish a general fragility of European banks. The ECB concludes that the system could absorb the conversion in its simulations of hypothetical caps up to €3,000.

Its function remains revealing.

The digital euro is designed to open the central bank balance sheet to the public while rationing that access. The system’s safety depends less on the abstract existence of the new money than on its dosage.


Evidence check on six recurring claims









































	Claim	Verdict on 13 August 2026	What the documents show
	“The cap will be €3,000”	False at this stage	€3,000 is the top of a hypothetical range tested at the co-legislators’ request.
	“Every citizen will have a direct ECB account”	Misleading	The digital euro would be a Eurosystem liability, while the contract and service would sit with a PSP.
	“Payments above the cap will be impossible”	False	The reverse waterfall could mobilise a linked account automatically.
	“A deposit and a digital euro are exactly the same asset”	False in accounting terms	The first is a bank liability, the second would be a Eurosystem liability.
	“The cap proves that banks are fragile”	Unsubstantiated	It is a safeguard against disintermediation and certain stress scenarios, not a diagnosis of insolvency.
	“The digital euro is a plan to abolish cash”	Contrary to the current package	A parallel proposal seeks to protect cash acceptance, access and resilience.



The policy choice concerns access to public money

The digital euro reveals a quiet feature of modern economies.

Most euros used every day are not banknotes issued by the central bank. They are debts issued by commercial banks, made usable as money through regulation, deposit insurance, payment systems and convertibility at par into public money.

The project adds a digital choice between those two layers.

A low cap would preserve more bank funding. It would confine the digital euro to payments and reduce its value as a public store of value.

A high cap would give central bank money more room in household portfolios. It would also move more deposits, liquidity and potentially funding towards a closer relationship with the Eurosystem.

The debate is therefore less about a payment application than about how much digital public money a citizen should be allowed to hold.

The central formulation of this first part can now be stated:


The digital euro cap is a boundary between two balance sheets. The higher it rises, the more the public can replace a bank liability with a Eurosystem liability. The lower it falls, the more the current bank funding architecture is preserved.



That formulation does not condemn the cap. It describes its function.

The ECB says the system could absorb the hypothetical levels it tested. In its most severe flight-to-safety scenario, a €3,000 cap corresponds to €699 billion in potential deposit outflows, or 8.2% of retail sight deposits. Its model covers 2,025 banks and concludes that the impact would remain manageable.

That result will not be treated as a forecast.

The second part reconstructs the stress test line by line: confidential data, assumed behaviour, reserves, collateral, central bank refinancing, thirteen banks at the regulatory threshold, nine of them more constrained.

The nature of the asset is now established. The remaining task is to measure what moving it would actually do to the system.


Digital euro, 2/6: the €699 billion stress test
Part 2 of 6
The €699 billion stress test
The ECB simulated €699 billion of deposit outflows. Data, reserves, collateral and refinancing: the anatomy of an extreme scenario.
Published 13 August 2026 · Canonical article on l0g.fr
This is the second part of our six-part investigation into the digital euro. The first article showed that conversion leaves the number of euros unchanged but changes the balance sheet carrying the liability. This second part follows the movement to its conclusion: how much deposit funding can change nature, how banks replace it, and when collateral becomes the final constraint.


Status of the file as of 13 August 2026. No final digital euro holding limit has been set. The values from €500 to €3,000 analysed by the ECB were tested in response to a technical request from the co-legislators. They are neither a decision nor the central bank’s final position.



€699 billion.

The figure is correct in a very specific sense. It appears in the most severe scenario published by the European Central Bank in October 2025. Every eligible person seeks to convert the maximum permitted amount into digital euros, subject to the sight deposits actually available. The movement takes place rapidly, simultaneously and across the euro area.

With a hypothetical €3,000 cap, the model produces €699 billion of deposit outflows. That is 2.2% of banking-sector assets and 8.2% of the retail sight deposits included in the exercise.

The same figure becomes misleading as soon as the wrong sentence is attached to it.

The ECB is not forecasting a €699 billion bank run. It does not assume that the digital euro causes the crisis. Nor does it establish that banks could lose €699 billion at no economic cost. It builds an extreme shock and then asks whether institutions can replace the lost funding before exhausting liquidity and collateral.

The aggregate answer is reassuring. The detailed answer remains conditional.

Seven things to remember


	The €699 billion figure belongs to an extreme scenario in which confidence in banks has already broken down.

	The banking crisis is assumed to be external to the digital euro.

	The ECB uses supervisory data for 2,025 banks and a confidential collection on deposit distributions.

	Banks can use reserves, markets in normal times, and Eurosystem refinancing.

	With a €3,000 cap, 13 banks reach a 100% LCR and 9 lack standard collateral to remain at that level.

	These outcomes mean neither failure nor insolvency.

	The model uses first-quarter 2024 balance sheets, when the system was much more liquid than in August 2026.




A test requested by lawmakers

The ECB’s technical report responds to a specific request arising during the legislative negotiations.

Parliament’s rapporteur and the co-legislators wanted the impact of hypothetical caps up to €3,000 on:


	bank deposits;

	the liquidity coverage ratio, or LCR;

	the net stable funding ratio, or NSFR;

	profitability;

	lending;

	the loan-to-deposit ratio.



Our guide to bank health places these ratios within a bank’s complete balance sheet.

In his 10 October 2025 letter to ECON Chair Aurore Lalucq, Piero Cipollone states that the work represents neither the ECB’s complete final methodology nor its position on the appropriate cap.

That changes how the number should be read.

€3,000 is not a threshold first selected by the ECB and then validated by its own model. It is the upper bound of a range the institution was asked to test.


Two scenarios built on different mechanisms

The ECB constructs two environments.

Business as usual

This represents expected use under normal conditions.

A survey asks euro area residents:


	whether they would try the digital euro;

	how much they would hold;

	whether the wallet would be funded from deposits, cash or other assets;

	whether they would pre-fund it or use a linked account.



On average, 66% of respondents are treated as likely to try the system.

The declared funding source is not exclusively bank money. The ECB estimates that 23% would come from other assets, including 16% from cash. That portion causes no deposit outflow.

With a €3,000 cap, average desired digital euro holdings reach roughly €450 per person, of which just under €400 would come from bank accounts. The cap rises sharply while desired balances rise much more slowly. An ordinary user does not necessarily fill the available capacity.

Flight to safety

The second scenario starts with a loss of confidence in the banking system as a whole.

Its starting point matters:


the crisis is assumed to be external to the digital euro.



Each depositor then seeks the maximum permitted amount, subject to two constraints:


	the tested holding limit;

	sight deposits actually available.



Conversion happens rapidly and simultaneously across all banks.

The model therefore does not estimate the probability of the panic. It measures how much the digital euro could absorb if the panic already existed.


[image: The scenario begins with a loss of confidence, applies the lower of the cap and each depositor’s sight balance, and aggregates outflows across 2,025 banks.]Source: ECB, October 2025 technical report. l0g synthesis.


The €699 billion figure is not obtained by mechanically multiplying the population by €3,000. The model uses bank-level sight-deposit distributions while retaining documented limitations.


The assumptions bound the scenario’s scope

The flight-to-safety scenario stacks harsh assumptions:


	all eligible depositors open a wallet;

	everyone demands the maximum available;

	the move is simultaneous;

	the interbank market is closed in the stress simulation;

	banks still seek to preserve at least a 100% LCR and NSFR.



Reality could be milder through this channel.

The report acknowledges that accounts held at multiple banks may count the same person more than once. That can overstate the digital euro’s true absorption capacity.

Reality could also be harsher for the banking system as a whole.

The model withdraws neither savings nor term deposits. It does not capture corporate flight into other assets, even though non-financial companies hold 31% of overnight deposits. More than one-third of eligible household overnight deposits are held in accounts above €100,000. Those depositors could seek to move much more than the digital cap during a general banking crisis.

The ECB explicitly notes that substantial outflows would occur even without a digital euro, towards cash, safer securities, other banks or digital assets including stablecoins.

The scenario therefore isolates one precise question:


how much can the new public destination add to a flight that already exists?



It does not reconstruct the entire crisis.


Digitalisation offsetting the outflows

The normal scenario contains another element that is rarely quoted.

The ECB projects that declining banknote use for payments would leave more money on bank accounts. Its average scenario estimates €127 billion of additional deposits by 2034 from this trend.

In the business-as-usual calculations, that inflow more than offsets expected digital euro outflows even with a €3,000 cap.

This is a counterfactual:


	without the continuing digitalisation trend, the wallet causes a small net deposit outflow;

	with the trend, banks receive more deposits than they lose to the digital euro.



Digitalisation is not revenue created by the project. It is a change in payment form that would probably occur anyway.

The report therefore publishes results both with and without the effect. This article uses the unoffset version when isolating the digital euro’s own shock.


Behind the figure: 2,025 bank balance sheets

The main strength of the work lies in its data.

The ECB does not simply multiply the cap by population. It uses:


	FINREP;

	COREP;

	supervisory liquidity returns;

	reserves;

	HQLA;

	eligible collateral;

	market access;

	data from 115 significant institutions;

	data from 1,910 less significant institutions;

	a dedicated collection called DRDEPO.



The preliminary methodology describes DRDEPO as covering:


	sight, savings and term deposits;

	twelve balance buckets;

	depositor counts;

	account counts;

	average remuneration;

	deposit-guarantee coverage;

	prudentially stable deposits;

	internal liquidity targets.



This granularity explains why the outflow curve flattens as the cap rises. Many depositors do not have €3,000 available at sight. Raising the cap from €500 to €3,000 does not multiply the outflow by six.

It also explains why the exact result cannot be reproduced publicly. The decisive inputs remain confidential.


A bank’s three funding options

The model assigns a bank-specific deposit outflow.

Each institution then re-optimises its balance sheet to maximise profit under constraints including:


	LCR;

	NSFR;

	available reserves;

	collateral;

	market access;

	the price of different funding sources;

	its internal liquidity target.



Three broad responses are available.

1. Use its own reserves

The bank transfers reserves to the Eurosystem to fund customer conversion.

This is immediate but reduces the liquidity buffer and the interest earned on reserves.

2. Obtain reserves in the market

In normal conditions it can borrow from other banks, secured or unsecured and at several maturities. It can also issue bonds.

The model assumes that institutions without market access during the previous three years remain unable to access it.

In flight-to-safety, the interbank market is closed for everyone.

3. Borrow from the Eurosystem

The bank can obtain reserves against eligible collateral.

The model distinguishes:


	HQLA;

	eligible non-HQLA collateral;

	residual penalty funding against assets that are not currently eligible.



That last category does not describe a facility already promised by the ECB. It is a stress indicator measuring the need left over when ordinary monetary-policy operations are no longer sufficient.


[image: The bank first uses reserves, then markets in normal times, followed by central-bank funding against collateral. Residual funding identifies the most constrained banks.]Hypothetical cap: €3,000. Source: ECB. l0g synthesis.


The model does not assume that €699 billion remains unfunded. It tests sequential access to reserves, markets and the central-bank balance sheet.


The Eurosystem balance sheet absorbs part of the shock

The decisive mechanism appears at the third stage.

When a household converts a deposit into digital euros, its bank loses both the deposit and the reserves needed for settlement. If it then borrows those reserves from the Eurosystem, bank funding returns through another door.

The new relationship is:


	the household holds a direct claim on the Eurosystem;

	the bank owes more to the Eurosystem;

	collateral posted by the bank becomes encumbered.



The shock therefore changes less the total amount of liquidity than its distribution, price and legal form.

This explains how a €699 billion outflow can produce a contained aggregate outcome. The central bank is not an outside observer of the tested system. Its balance sheet forms part of the solution.

The model does not promise unconditional liquidity. Ordinary refinancing requires collateral. The ability to mobilise acceptable assets without exhausting prudential ratios therefore forms the final bottleneck, beyond the face value of deposits lost.


Thirteen banks at the threshold, nine facing collateral

The most useful chart in the report is not the €699 billion chart.

It counts the institutions reaching the model’s constraints.




































	Hypothetical cap	Banks reaching 100% LCR	Banks reaching 100% NSFR	Banks constrained by standard collateral
	€500	2	0	1
	€1,000	6	0	5
	€2,000	10	0	7
	€3,000	13	0	9


At €3,000:


	the 13 banks represent 0.3% of banking-sector assets;

	the 9 collateral-constrained banks represent 0.1%;

	the 13 institutions are located in six countries;



"Constrained" requires a precise meaning.

A bank at a 100% LCR is neither insolvent nor failed. It has reached the regulatory minimum retained by the model. Prudential rules can allow an institution to fall temporarily below 100% during stress, because liquidity buffers are meant to be used.

The nine banks present the more informative case. They lack enough unencumbered eligible non-HQLA collateral to rebuild their position through standard monetary-policy operations while preserving a 100% LCR.

The report assigns them residual penalty funding. It does not say that they stop paying. It signals that an intervention outside the ordinary framework would be required under the assumptions.


The thirteen banks remain confidential

The ECB withheld some breakdowns requested by the co-legislators because they could identify individual institutions.

Public accounts cannot recreate the ranking.

The result depends on data absent from annual reports:


	unique depositor counts;

	individual balance distribution;

	customers banking with several institutions;

	stable-deposit classifications;

	internal liquidity targets;

	genuinely free and eligible collateral;

	internal links within institutional protection schemes;

	each bank’s funding prices.



A relatively low reported LCR therefore proves nothing.

A bank can operate closer to 100% while having wealthy depositors, excellent market access or abundant collateral. Another can report a higher ratio while serving many small-balance customers able to fill the entire digital euro cap.

We can build a public sensitivity indicator. We cannot turn it into an identification of the ECB’s confidential banks.


Retail banks absorb the largest shock

The business-model distribution confirms a simple intuition.

The largest outflows relative to balance-sheet size affect:


	small market lenders;

	retail lenders;

	diversified lenders.



They rely more heavily on household deposits that can be directly substituted by the digital euro.

Exposure does not automatically mean fragility. It must be set against reserves, collateral, group support and market access.

Germany provides a particularly useful illustration.

Savings banks and cooperative banks are highly exposed to retail deposits. They also belong to networks capable of redistributing liquidity between local institutions, regional associations and central institutions.


Germany tests the same risk with two other models

The Bundesbank has published two studies that complement the euro area exercise.

The immediate 2024 shock

Technical Paper 05/2024 assumes rapid conversion with little time for banks to adapt.

Savings banks and cooperative institutions suffer the largest deposit outflows.

With a €3,000 cap:


	the aggregate liquidity shortfall measured through the LCR remains at or below roughly 2% of the stock of HQLA;

	no savings or cooperative bank faces a shortfall if liquidity can be efficiently redistributed within the networks.



Mutual liquidity support transforms the outcome.

The new 2026 equilibrium

Discussion Paper 19/2026, published on 31 July 2026, examines the long term.

It starts with 1,156 German banks and removes 104 without retail deposits. The 1,052 simulated banks can:


	raise deposit rates;

	issue more bank bonds;

	adjust liquidity buffers;

	trade off funding cost against liquidity risk.



The model does not explicitly include central-bank refinancing.

In its most adverse scenario with a €3,000 cap, it finds:


	a roughly 0.2 percentage point decline in ROE;

	a roughly 7 percentage point decline in the LCR.



Even a contained effect carries a cost.


[image: Comparison of the ECB 2025 model, the Bundesbank 2024 short-term model and the Bundesbank 2026 long-term model.]Bundesbank papers express the authors’ views.


Converging outcomes do not make the models interchangeable. One uses the Eurosystem balance sheet, another network support, and the third market prices and deposit rates.


Absorbing the shock changes funding costs

The ECB stress test is primarily a liquidity exercise.

It establishes that the shock can be funded under the assumptions. It does not establish that bank funding structures remain unchanged.

Replacement funding can produce:


	lost interest on depleted reserves;

	more expensive market debt;

	more encumbered assets;

	greater Eurosystem reliance;

	higher deposit rates to retain customers;

	pass-through into lending prices;

	longer-term balance-sheet reduction.



In the normal scenario without the digitalisation offset, Chart 12 in the full report translates the net-interest-income channel into an ROE decline ranging from 9 to 18 basis points depending on the cap. At €3,000 the value is 18 basis points.

The ECB judges this small relative to historical ROE volatility.

The calculation excludes several elements:


	banks do not raise deposit remuneration to contain outflows;

	no broader confidence shock is added to funding spreads;

	revenues from digital euro services are excluded;

	cash-management savings are excluded;

	potential payment fees are excluded.



The result is therefore neither wholly favourable nor wholly adverse. It isolates a profitability channel using observed funding prices.

There is even a small inconsistency between the official documents: the summary presentation gives a range of 8 to 18 basis points while the full annex and chart show 9 to 18. We use the full annex.


Lending barely moves in the model

The ECB also examines loan-to-deposit ratios and survival under stress.

At €3,000:


	loan-to-deposit ratios change little for most business models;

	small market lenders rise by roughly 2 percentage points;

	liquidity survival periods barely decline;

	adding the digital euro shock to the extreme LiST scenario does not materially change survival periods.



That stability partly follows from the model’s structure.

Banks re-optimise funding in order to keep carrying their assets. Credit contraction is not the first adjustment mechanism.

Over time, a persistent increase in funding costs could still alter the supply or price of credit. The 2026 Bundesbank paper is better suited to that structural transition, although it too remains partial.

The stress test demonstrates funding absorption with the asset side largely maintained. It does not settle the macroeconomic credit question.


The monetary setting has already changed

The ECB simulations use first-quarter 2024 data.

At that time, average euro area excess liquidity stood at €3,428.3 billion. The deposit facility rate was 4%.

On 12 August 2026 the ECB reported €2,121.5 billion of excess liquidity. The decline is roughly €1,307 billion, or 38%. The deposit facility rate is now 2.25%.





















	Environment	Excess liquidity	Deposit facility
	ECB model data period, Q1 2024	€3,428.3bn	4.00%
	Position on 12 August 2026	€2,121.5bn	2.25%


These figures are not a coverage ratio for the €699 billion shock. Reserves are unevenly distributed, collateral matters, and the Eurosystem can create new reserves against eligible assets.

The comparison nevertheless shows one clear fact:


the aggregate buffer used as the model’s starting point has already fallen substantially.



Prudential ratios have also declined for significant institutions. In the first quarter of 2026 their aggregate LCR stood at 153.93% and their NSFR at 125.63%. These are not perfectly comparable with the model’s 166% and 128%, which include smaller banks and use a different aggregation. They nevertheless confirm that calibration cannot be frozen on a 2024 balance sheet.

The ECB report acknowledges this point: the exercise must be repeated close to launch.


Interest rates create two opposite effects

Lower rates change the problem through two channels.

Unit replacement cost

A bank loses a deposit that may pay little interest and replaces it with reserves, market funding or central-bank borrowing priced near policy rates.

When monetary policy is tight and deposit rates remain sticky, this funding advantage is large. Each lost euro costs more to replace.

The ECB report therefore finds a greater per-unit profitability impact in a tighter environment.

Demand for digital euros

The digital euro would be unremunerated.

When bank deposit rates are high, holding a large amount at 0% carries a meaningful opportunity cost. As rates fall, that gap narrows and public money becomes relatively more attractive.

The 2026 Bundesbank paper emphasises this second channel: in moderate or low-rate environments, banks may need to pay more to retain deposits.

A rate cut can therefore reduce the replacement cost of one euro while increasing the quantity customers want to move.

The appropriate cap depends on both effects.


€699 billion measures the digital euro channel

The ECB compares the shock with historical episodes.

The 8.2% outflow from retail sight deposits is below the 20.9% seen in Cyprus in 2013 and the 25.9% seen in Greece in 2015. It is above the 6.4% Belgian outflow associated with the announcement of an attractive public savings product.

Definitions and time periods differ. The comparison is useful only for scale.

It mainly shows that the cap constrains the amounts reachable through the digital euro. Total outflows can take other routes.

A systemic crisis could involve:


	digital euros up to the cap;

	banknotes;

	transfers to other banks;

	money-market funds;

	sovereign securities;

	foreign currencies;

	stablecoins.



The headline figure must therefore not be read as the complete cost of a panic. It measures the additional outlet created by public digital money.


The cap can also stabilise a smaller banking system

The literature does not uniformly treat all disintermediation as harmful.

BIS Working Paper 1280 distinguishes two movements. Our parameter-by-parameter CBDC guide explains the design choices that shape these effects.

Slow disintermediation

In normal times, part of the deposit base moves into central bank money.

Banks lose funding but also reduce leverage. In the authors’ model, this contraction can reduce structural fragility.

Fast disintermediation

During panic, uncapped CBDC offers a public safe asset that can be stored at scale.

This channel increases the probability and severity of runs.

The model’s preferred trade-off lies between €1,500 and €2,500 depending on demand assumptions. Those values are not a recommendation for the euro area. They depend on a German survey and a specific macroeconomic model.

The conceptual result matters more than the number:


a cap can permit useful slow disintermediation while blocking the fast run.



The IMF’s 2025 review reaches a similar conclusion. Risks are generally manageable with appropriate design, but there is no one-way relationship between a lower cap and greater stability. A cap that is too restrictive can undermine the CBDC’s purpose or leave flows to move into less controllable assets.


The public-data replication perimeter

Public documents allow us to verify:


	the definition of the two scenarios;

	aggregate outflows of €156 billion and €699 billion;

	the 8.2% share of retail sight deposits;

	13 banks at the LCR threshold;

	9 banks constrained by collateral;

	no bank at the NSFR threshold;

	aggregate ratio orders of magnitude;

	the profitability channel;

	differences across business models;

	the decline in excess liquidity since 2024.



They also support a public sensitivity analysis for banking groups that disclose enough data:


	shocks of 1%, 3%, 5% or 8.2% of retail sight deposits;

	reserves and cash;

	HQLA;

	LCR;

	NSFR;

	loan-to-deposit ratio;

	wholesale funding;

	unencumbered assets.




Confidential inputs prevent exact replication

Public data do not provide:


	exact deposits per person;

	customers present at several banks;

	internal liquidity targets;

	collateral actually mobilisable on the day;

	institution-specific refinancing costs;

	the exact distribution of liquidity inside mutual networks;

	the identities of the thirteen banks.



Any named list would create false precision.

An l0g indicator can measure public sensitivity. It will not pretend to recreate the ECB’s confidential ranking.


The stress test’s exact scope

The ECB establishes a more limited and more interesting proposition than the reassuring slogan.

In its extreme scenario:


	a €3,000 cap limits the digital euro channel to €699 billion;

	the overwhelming majority of banks has reserves or collateral;

	the Eurosystem balance sheet can replace part of the lost funding;

	aggregate regulatory ratios remain above 100%;

	the final bottleneck concerns nine small banks representing 0.1% of assets.



The test does not prove:


	that €699 billion would be costless;

	that bank funding structures would remain unchanged;

	that credit would be identical over several years;

	that a broader crisis could not occur;

	that the outcome would be the same with 2026 or 2029 liquidity.



The decisive variable is therefore not only the number displayed in the wallet.

It has four components:


cap, reserves, collateral, refinancing.



The cap determines the maximum size of the channel. The other three determine whether banks can absorb it.


Next: who can see the payment?

The third part now follows the data: identities, pseudonyms, aliases and the fraud mechanism.

The ECB says it would not be able to directly link online payments to an identity and that offline use would offer cash-like privacy. At the same time, banks remain subject to customer-identification rules, a central fraud mechanism will generate real-time scores, and an alias service will map phone numbers to digital accounts.

The next question is therefore much more concrete:


who knows the identity, amount, counterparty and device at every stage of a digital euro payment?




Sources and method

This article relies primarily on:


	the ECB’s October 2025 technical report and summary presentation;

	the methodological annex on DRDEPO and bank balance sheets;

	the ECB papers Central bank digital currency and bank intermediation, Know your holding limits, and Digital euro safeguards;

	the Bundesbank’s short-term paper and July 2026 long-term paper;

	BIS Working Paper 1280 and the IMF review;

	ECB data on liquidity in the first quarter of 2024, daily liquidity in August 2026, and first-quarter 2026 prudential ratios.



Values read directly from official charts are identified as such. Bundesbank research papers express the authors’ views and not necessarily those of the institution. No bank is identified from confidential information.
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You pay for a coffee in digital euros.

Your bank knows who you are. It opened the account, verified your identity and authenticated the payment.

The merchant knows what was sold. Its provider knows the amount, the acceptance terminal and the account to be credited.

The central platform must check the balance, record the transfer and return a status. An alias service may have resolved a phone number. Another component may calculate a fraud score from technical references, transaction context and, in the current draft, an IP address range.

The ECB nevertheless says it will not be able to directly link the payment to your identity.

All of those statements can be true at the same time.

The system is not designed to eliminate all data. It is designed to separate them: identity at the payment service provider, account and settlement data in the central infrastructure, surrogate values at SEPI, and cross-provider signals in the fraud mechanism.

The real question is therefore not whether a data point exists.

It is who can connect it to the others.

Eight things to remember


	Online digital euros would use an individual account and would not offer the anonymity of a digital banknote.

	A PSP would know its own customer and retain the information needed for payments, AML, fraud and disputes.

	The Eurosystem would process pseudonymised accounts and transactions without normally receiving the civil name.

	Pseudonymised does not mean anonymous: additional information can restore the link to the person.

	The alias service would currently map a mobile phone number to a digital euro account and the relevant PSP.

	The central fraud mechanism would look for anomalies across multiple PSPs and process technical metadata.

	The public documents cover the merchant, merchant category and amount. They do not establish general collection of every product in the shopping basket.

	Offline use could deliver genuinely cash-like privacy for transaction details, but the final implementation still has to be built and audited.




Private from whom?

The word "private" is close to meaningless unless the relevant observer is named.

A payment can be:


	private from the ECB;

	identifiable by the payer's bank;

	visible to the merchant;

	analysed under a pseudonym by a fraud engine;

	accessible to a public authority in a targeted investigation;

	unavailable to advertisers;

	recorded locally on the phone.



Those conditions do not contradict one another.

The ECB's privacy page uses a precise formula: the Eurosystem would not be able to directly link an online payment to the user. Data available to the ECB would be pseudonymised. The PSP would access the information needed to apply EU law, including anti-money laundering and counter-terrorist-financing rules.

The word "directly" carries much of the promise.

It means the central system should not ordinarily display a line such as:


Jane Smith, €4.20, café X, 08:42.



It does not mean the system receives no amount, timestamp, reference, technical account identifier or PSP identifier.

The Council mandate explicitly allows central banks and certain support services, according to their functions, to process a digital account identifier, the amount of an online transaction and an IP address range for the session. At the same time, it requires that these data cannot be attributed to a person, including through cross-checking with other information they hold.

The architecture therefore does not rely on universal blindness.

It relies on a legal and technical barrier preventing the final step back to identity.


Four words that public debate keeps mixing up

Four very different protections must be separated before following a payment.

To place those protections in the monetary architecture, our guide to reading a CBDC reviews the issuer, ledger, access, holding limits and privacy.


[image: Anonymisation, pseudonymisation, tokenisation and encryption remove different risks and provide different routes back to identity.]
Anonymisation, pseudonymisation, tokenisation and encryption describe different treatments and different routes back to identity.

Anonymisation

Anonymisation reasonably breaks the link to the person.

Properly aggregated statistics can be anonymous. A stable account number for which a bank retains the mapping table is not.

Pseudonymisation

Pseudonymisation replaces or separates identity. Additional information can restore attribution.

The GDPR therefore continues to apply.

The draft rulebook describes an alias as a pseudonymous identifier that can be attributed to a person only by the distributing PSP or the user. The same broad principle applies to accounts and technical identifiers sent towards the central infrastructure.

Tokenisation

Tokenisation replaces data with a surrogate for a defined use.

SEPI can generate a token for a QR code, payment link or NFC transaction. An authorised PSP must still be able to request the underlying information in order to continue processing the payment.

A token masks the data while preserving a reversible mapping.

Encryption

Encryption makes content unreadable without the key.

The settlement service can carry encrypted objects between PSPs without needing to read all of them. Encrypted content does not remove the routing, timing or status metadata required for operation.


The transaction after identity separation

Draft rulebook v0.91 divides the system into several domains.

The PSP manages the customer relationship. The Digital Euro Service Platform, or DESP, includes services for:


	access and account management;

	alias lookup;

	settlement;

	SEPI;

	risk and fraud;

	disputes;

	data exchange;

	offline use.



The data-management document provides a simplified model. It explicitly says that it does not represent the whole information system or specify how every field will be stored.

That limitation matters.

A field in the model is not necessarily visible to every actor. A field absent from the diagram may already exist in the PSP's own systems.

The following map describes a typical online payment without claiming that every field follows the same route in every use case.


[image: The payer PSP knows the identity. Alias lookup resolves the account. The fraud mechanism calculates a score. DESP settles the amount using technical identifiers. The payee PSP knows its own customer.]


ONE ONLINE PAYMENT, FIVE VIEWS
Separation of roles replaces anonymity.

PAYER
sees amount
and payee
local device

PAYER PSP
real identity
DEAN, alias
amount, device
KYC, AML, fraud

SERVICES
alias lookup
SEPI token
RFM score
civil identity absent

SETTLEMENT
UETR, amount
technical accounts
time, status
atomic transfer

PAYEE PSP
customer identity
amount received
merchant terminal
history, dispute





EACH ACTOR’S DATA PERIMETER

CIVIL IDENTITY
held by each PSP for its own customer
AMOUNT AND STATUS
required for central settlement
FRAUD SIGNALS
analysed under technical identifiers
ITEMISED BASKET
known to merchant; general central availability unproven
Synthetic flow. Visible and encrypted objects vary across P2P, POS and e-commerce.



ONE ONLINE PAYMENT
Separation of roles replaces anonymity.

1 · PAYER PSPreal identity
DEAN, alias, amount, device, KYC and AML

2 · ALIAS, SEPI, RFMcodes and score
Routing, tokenisation and fraud analysis

3 · DESP SETTLEMENTcivil identity absent
UETR, amount, technical accounts, time and status

4 · PAYEE PSPown customer known
Amount received, terminal, history and dispute

ITEMISED BASKET
Known to merchant; general central availability unproven.
Flow varies across P2P, POS and e-commerce.



The name remains at the PSP. References, amounts and statuses needed for payment continue through the technical infrastructure.


The PSP’s data perimeter

The PSP is the least mysterious part of the system.

It opens the account, verifies identity and assigns or requests the necessary identifiers. It can manage:


	the DEAN, the account number specific to the digital euro;

	an optional alias;

	the linked bank account;

	waterfall settings;

	payment instruments and devices;

	transaction history;

	refunds;

	disputes;

	fraud alerts.



The ECB FAQ is explicit: for online transactions, PSPs would be able to identify users for compliance with AML rules.

Privacy from the Eurosystem therefore does not make the payment invisible to the bank.

It is intended to prevent the public infrastructure from receiving the final mapping table between the technical account and the civil identity.


Data required for central settlement

The settlement service cannot operate without transaction data.

It must:


	verify that an amount can be transferred;

	debit and credit technical entries;

	manage funding or defunding where the cap applies;

	guarantee atomic processing;

	return a status;

	allow a transaction to be located after an error or dispute.



The draft uses a UETR, a unique end-to-end transaction reference, together with an acceptance timestamp.

The settlement specification says DESP compiles the elements sent by the PSPs and forwards to each party only what it needs.

Some objects can be encrypted where they merely pass through DESP towards another PSP.

Other elements remain necessary to the platform:


	UETR;

	time;

	PSP identifiers;

	technical accounts or entries;

	amount;

	status;

	the presence of funding, defunding, refund or reservation objects.



A reference capable of locating an operation is not an identity.

It becomes a quasi-identifier when it can be connected to another source.


The phone number becomes a monetary address

The draft allows a payment to use either a DEAN or a simpler alias.

In the current alias-service draft, the only additional alias type currently supported is a mobile phone number.

The service must answer two questions:


	which DEAN corresponds to this number?

	which PSP should receive the request?



The number need not be exposed to the Eurosystem as a civil identity. It remains a data point closely associated with a person in ordinary life.

The directory therefore creates a sensitive chain:


phone number → DEAN → PSP.



That convenience creates familiar risks:


	can a query reveal that a number uses the digital euro?

	can an attacker test millions of numbers?

	are failed searches logged?

	what happens after a number changes?

	how is SIM swapping handled?

	how long is an old alias retained?

	who can administer the table?



The rulebook describes the API calls.

It does not yet publish complete operational answers to all of those questions.


SEPI’s protection perimeter

The Secure Exchange of Payment Information, or SEPI, service supports QR codes, payment links and NFC.

Its role includes generating surrogate values and validating cryptograms.

For NFC, SEPI creates a surrogate value and session keys during enrolment. During each payment, the device generates a cryptogram from metadata and a session key. The PSP then sends the cryptogram, token and required data to SEPI, which recalculates the result to verify authenticity.

For QR or payment links, a transaction-specific token can reduce the information directly exposed in the channel.

The SEPI procurement document also provides for detokenisation: an authorised PSP can retrieve the information associated with the surrogate value.

The decisive questions become:


	who controls the keys?

	can the SEPI operator see the underlying data?

	are tokens always unique?

	how long do they live?

	can tokenisation logs link several payments?

	who can request detokenisation?



SEPI improves transport privacy.

Its security depends on separating the visible surrogate from the table that opens it.


The technical profile produced by the fraud engine

The central Risk and Fraud Management component is the most sensitive part of online use.

The ECB procurement notice assigns it two functions.

Before settlement, it calculates a real-time score from details supplied by a PSP.

After settlement, it looks for fraud patterns using a cross-PSP view of transactions, receives statistics, stores some information related to scores and produces situational reports.

The logic is understandable.

Fraud can move money across several banks. Each provider sees only one fragment. A cross-provider system can identify patterns that no institution can observe alone.

The same property creates concentration risk.


[image: The fraud mechanism can combine a payment reference, amount, time, PSP, IP range and score. Direct identity stays at the PSP, but correlation can produce a technical profile.]


CORRELATION PRODUCES A PATTERN
Re-identification is not the only form of knowledge.

AT THE PSP
Civil identity
Account and DEAN
Customer history
Known device

Direct link:
yes
KYC, AML and
internal fraud controls

AT CENTRAL RFM
Payment ID / UETR
Amount and time
Payer PSP
Planned IP range

Civil name:
not intended
Final feature set
not public yet

OUTPUT PROFILE
Repetition
Flow velocity
Cross-PSP network
Anomalies

Result:
technical profile
Useful against fraud,
sensitive for privacy


separation
correlation

The identity key must remain outside the correlation domain.



CORRELATION PRODUCES A PATTERN
A system can recognise behaviour under a pseudonym.

PSP · DIRECT IDENTITY
Name, account, history and customer device

RFM · TECHNICAL DATA
UETR, amount, time, PSP and planned IP range
The public final feature set remains incomplete.

RESULT · TECHNICAL PROFILE
Repetition, velocity, networks and cross-PSP anomalies
The identity key must remain outside the correlation domain.



A fraud mechanism can create behavioural knowledge without directly receiving a civil name. Protection then depends on data scope, retention and separation of keys.

The Risk and Fraud Management draft places the central score on the critical path for P2P and e-commerce payments. The PSP must receive the result before finalising its decision. Some point-of-sale payments may proceed without waiting in order to meet latency limits.

The public draft names fields including:


	Payment ID;

	UETR;

	payer PSP identifier;

	transaction-session IP address range;

	fraud status and type in daily feedback.



Several fields remain placeholders.

The public corpus therefore does not disclose the final feature set used by the model.

The Council mandate allows support services to process a unique account identifier, transaction amount and IP address range for fraud and dispute services. At the same time, it requires that those data cannot directly identify the user.

The serious debate begins here.

An engine does not need a name to recognise:


	repetition;

	velocity;

	a network of accounts;

	approximate geography;

	a sequence of devices;

	unusual behaviour.



That capability is useful against fraud.

It can also create a persistent technical profile.

Important questions remain unanswered in the public documents:


	score-retention period;

	depth of history;

	final variables;

	use of machine learning;

	training on real data;

	operator access;

	explanation of false positives;

	right to contest;

	granularity of reports sent to regulators;

	possible linkage with other DESP services.



The detailed scenario-based risk annex remains confidential.


The level of purchase detail

The claim that "the ECB will know your purchases" mixes three levels.

The merchant

The merchant obviously knows the basket it sold.

Its point-of-sale system can retain individual products, prices, discounts and the invoice.

The acquiring PSP

It knows the merchant, amount, terminal and information needed for the payment.

The central infrastructure

The data model includes, among other fields:


	amount;

	merchant or merchant account;

	a Merchant Category Code, or MCC;

	payment context;

	an optional reference or remittance field;

	an additional amount such as a tip.



The MCC describes a business category such as restaurants, transport, hotels or medical services.

It does not necessarily describe the shopping basket.

The current public corpus does not establish that DESP would systematically receive:


coffee, pastry, brand, ingredients and quantity.



A free or structured reference can nevertheless contain sensitive information if a PSP or merchant populates it.

The correct conclusion is:


the central infrastructure carries the amount and can route an encrypted MCC between authorised actors. The public corpus establishes neither that DESP reads this code in clear text nor general collection of every item purchased.




Static pseudonyms age badly

A pseudonym can be secure when created and become revealing later.

The CNIL and BfDI highlighted the risk of static identifiers in May 2026.

Suppose the central infrastructure sees the same technical identifier for months.

It does not know the name.

One operation may nevertheless be known from elsewhere:


	an unusual amount;

	a precise time;

	a receipt;

	an inspection;

	an incident;

	a bank funding event at the same moment.



If the match identifies the user behind the pseudonym, other operations carrying the same identifier can become linkable.

The authorities therefore recommend examining dynamic identifiers that rotate regularly or differ by context.

The current project uses several references:


	user ID;

	hashed technical proof;

	DEAN;

	UETR;

	token;

	device identifier;

	score identifier.



They serve different functions and are not necessarily visible to the same service.

The investigation needs clear answers to three questions:


	which identifiers remain stable?

	which services can see them together?

	what additional information restores the person?




The privacy threshold regulators requested

As early as 2022, the EDPB proposed a threshold below which small online payments would not be traced or recorded by the intermediary for routine control purposes.

The idea is to reproduce a cash property: buying a coffee should not automatically carry the same traceability as a large transfer.

The 2023 EDPB-EDPS joint opinion also asks policymakers to:


	define transaction data precisely;

	make pseudonymisation a binding legal obligation;

	justify the need for a central fraud mechanism;

	examine less centralised options;

	clarify the responsibilities of each controller.



The online model documented in 2026 remains an account-based system with central settlement.

We did not find in rulebook v0.91 a general threshold making low-value online payments unrecorded by the PSP.

Parliament supports technologies such as zero-knowledge proofs in its negotiating position. That political objective is not yet a verified property of every technical flow.


Offline use changes the answer in a real way

Offline payment is not merely a degraded version of online settlement.

It seeks a different architecture.

Value would be loaded into a secure device. Transfer would occur directly between two nearby devices without a PSP or DESP intervening at payment time. The ECB says personal transaction details would be known only to payer and payee.

The Council mandate goes further: PSPs should process only information needed for offline funding, defunding and device authenticity. Offline transaction data should not be monitored or retained by the intermediary.

That is a meaningful difference.

It still does not mean that no data exist.


[image: The PSP knows the funding event, the payment occurs locally between devices, and defunding or reconnection becomes visible again. Intermediate payment details should not be reported.]


OFFLINE: PRIVATE IN THE MIDDLE, VISIBLE AT EDGES
The cash-like objective concerns local transaction details.

1 · FUNDING
PSP knows:
identity
amount
date
device

AML control at the
system boundary

2 · LOCAL PAYMENT
Two devices:
local amount
keys and tokens
balance update
secure history

No central detail
intended during payment

3 · BACK ONLINE
PSP sees again:
identity
amount returned
date
device

Intermediate payments
remain on the device



TRADE-OFF
the more complete recovery is, the more the system must prove the balance.
Double-spending resistance still depends on the final protocol and hardware.



OFFLINE: VISIBLE AT THE EDGES
The local payment seeks cash-like privacy.

1 · IDENTIFIED FUNDING
PSP knows identity, amount, date and device.

2 · DEVICE-TO-DEVICE PAYMENT
Balance, keys, tokens and history remain local.
No central detail intended during payment.

3 · IDENTIFIED RETURN ONLINE
PSP sees the amount; detailed history remains local.
Loss, recovery and double spending remain trade-offs.
Final offline architecture remains incomplete.



Cash-like privacy concerns the local transaction. Funding and defunding remain identified events at boundaries similar to withdrawing and depositing banknotes.


Local transaction history in offline mode

The draft end-to-end flows contain a journey for viewing offline transaction history.

The application queries secure storage on the device and displays the operations to the user.

That detail prevents another shortcut.

"The ECB does not receive the details" does not mean "no record exists on the phone".

A local record can be needed for usability, balance updates, security or display.

The question is whether it can leave the secure domain through:


	cloud backup;

	telemetry;

	incident analysis;

	attacker extraction;

	software updates;

	legal process;

	secure-element compromise.



The public documentation does not yet settle those points.


Double spending: where cryptography meets policy

A banknote handed to somebody no longer remains in the payer's hand.

A file can be copied.

Offline digital money must therefore prevent the same value from being spent twice without asking a central server to authorise every payment.

The expert study published by the EDPB in 2025 concludes that a system can feasibly combine privacy for honest users with double-spending resistance.

It examines tools including:


	blind signatures;

	secure hardware;

	value limits;

	delayed reconciliation;

	ex-post detection;

	identity revelation only when a user spends the same value twice.



The study does not validate the future ECB system.

It shows that solutions exist, with trade-offs.

Secure hardware can be attacked. Frequent reconciliation reduces offline autonomy. Conditional revelation requires hidden evidence. A low cap reduces risk at the expense of usefulness.

Parliament wants double-spending risk resolved before launch.

The final protocol is not public.


Losing the phone or recovering the money

Parliament's negotiating mandate envisages that losing the device would mean losing offline digital euros without reimbursement.

That may sound severe.

It has a privacy logic.

To restore an exact balance after a device is destroyed, a system usually needs somewhere:


	a copy;

	a recent state;

	a proof;

	or the ability to reconstruct transactions.



The more complete recovery becomes, the more the central system needs to know about offline value.

The more the device resembles a banknote, the more likely loss becomes final.

This is not merely a user-experience choice.

It determines how much data the system needs in order to work.


Can public authorities recover an operation?

The project does not create a zone outside the law.

Online payments remain subject to rules on:


	anti-money laundering;

	counter-terrorist financing;

	sanctions;

	fraud;

	judicial investigations;

	payer rights;

	refunds;

	regulatory record-keeping.



The PSP holds the identity relationship.

A competent authority can request data under the applicable legal basis.

Privacy from the Eurosystem therefore does not mean targeted identification is impossible.

It seeks to prevent general, routine identification by the central bank.

The distinction between those powers must remain clear:


	systematic surveillance: a permanent central nominal payment history;

	targeted re-identification: access to information held by a PSP through a legal procedure.



The public corpus describes a prohibition on the first.

Ordinary law preserves the second.


The major blind spot: for how long?

The project has legitimate reasons to retain information:


	status tracking;

	refunds;

	unauthorised transactions;

	disputes;

	fraud;

	AML;

	sanctions;

	security;

	audit;

	PSP switching.



Public documents do not yet provide a complete retention schedule.

We do not know precisely how long the following would remain available:


	UETRs;

	DESP histories;

	fraud scores;

	IP addresses;

	alias searches;

	tokens and detokenisation tables;

	device identifiers;

	administrative logs;

	backups;

	corrected false positives.



A privacy architecture is not judged only by what it collects.

It is judged by how long those elements can be connected.


Six myths, six verdicts


































	Claim	Verdict as of 14 August 2026
	“The ECB will see every purchase under a person's name”	Not supported by the current design. The name remains at the PSP and central data would be pseudonymised.
	“Nobody will be able to retrieve an online payment”	False. The PSP knows its customer and retains information required by applicable law.
	“The system will know the exact products purchased”	Not established. Amount, merchant, MCC and references can circulate, but not necessarily the itemised basket.
	“The central fraud engine is already a nominal surveillance database”	Not demonstrated. It can nevertheless create a cross-PSP technical profile without directly knowing the name.
	“An offline payment produces no data”	False. Funding, device, local balance, local history and defunding produce data. Details should not reach the centre.
	“Offline is already as anonymous as a banknote”	Too strong. It is the political and technical objective, but the final protocol still has to be built and audited.



Evidence status and open questions






























































	Proposition	State of evidence
	The PSP would know its customer's identity	established by the distribution model and KYC/AML duties
	The Eurosystem should not receive civil names in ordinary settlement	convergent legal and technical objective
	Online accounts and transactions would be pseudonymised	provided for by the Council and supported by data-protection authorities
	DESP would process amounts, technical accounts, references and statuses	documented in preliminary specifications
	A phone number could be used as an alias	documented, currently the only extra alias type in the draft
	RFM would analyse patterns across PSPs	documented in the procurement and draft
	The final RFM data set is known	no, fields and the confidential risk annex remain incomplete
	The ECB would systematically receive the itemised basket	not established
	All identifiers would be dynamic	not demonstrated
	A privacy threshold exists for low-value online payments	recommended by the EDPB; absent from the current rulebook
	Offline payment details would not be reported centrally	explicit Council and ECB objective
	The offline protocol already guarantees anonymity and prevents double spending	no, implementation is not final
	Losing the device would always mean losing funds	Parliament position; legislative status remains provisional



The conclusion depends on one verb: connect

The ECB can design an infrastructure that does not receive names directly.

The PSP can retain identity.

SEPI can replace some data with tokens.

The settlement service can encrypt objects intended for other PSPs.

The fraud engine can work with technical identifiers.

The privacy of the whole system still depends on one test:


can an actor connect the fragments?



Pseudonymisation works when the key remains separate.

Tokenisation works when the mapping table is protected.

Encryption works when keys and metadata are controlled.

Offline works when honest devices can exchange value without creating a central history and without enabling double spending.

The European project has a credible architecture for preventing a central database from immediately displaying every payer's name.

The public corpus does not yet contain all the evidence needed to show that correlation will remain impossible over time.

That boundary will need to be monitored through every new rulebook, regulation and technical contract.


Next: the legal boundary of programmable money

The fourth part addresses another common conflation.

Programmable money carries restrictions inside the monetary unit itself, such as expiry, spending categories or intrinsic conditions.

An ordinary account can already be frozen, seized or blocked under law without making the euro inside it programmable.

The next article will therefore separate:


	programmable money;

	conditional payments;

	reservation of funds;

	sanctions;

	fraud controls;

	judicial freezing;

	future changes to the law.




Sources and method

This article relies primarily on:


	the European Commission proposal;

	the Council negotiating mandate, particularly Articles 34 to 37 and Annexes III to V;

	Parliament's ECON position and authorisation to negotiate;

	the ECB privacy page and FAQ;

	draft rulebook v0.91, particularly the annexes on data management, access and aliases, SEPI, risk and fraud, settlement, and end-to-end flows;

	the EDPB Statement 04/2022, the EDPB-EDPS Joint Opinion 02/2023, and the expert report on offline use;

	the joint CNIL and BfDI analysis;

	ECB procurements for risk and fraud, alias lookup, SEPI, and the offline solution.



The evidence register distinguishes a field present in a model, a field actually sent by an API, a field visible in clear text, a field merely routed, and a field whose retention is documented. Where the draft contains a placeholder or reserves requirements to a confidential annex, the article marks the gap instead of filling it with an assumption.
Digital euro, 4/6: programmable money, the legal boundary
Part 4 of 6
Programmable money, the legal boundary
The texts prohibit expiring or earmarked euros, allow conditional payments, and do not erase freezes or seizures. An investigation into where the rule actually lives.
Published 14 August 2026 · Canonical article on l0g.fr
This is the fourth part of our six-part investigation into the digital euro. The first article followed money from one balance sheet to another. The second reconstructed the €699 billion bank stress test. The third followed data through PSPs, central infrastructure, aliases and the fraud engine. This fourth part follows another invisible object: the rule deciding whether value can move.


Status of the file as of 14 August 2026. The Commission presented its proposal in June 2023. The Council adopted its negotiating mandate in December 2025. Parliament authorised interinstitutional negotiations on 9 July 2026. The final regulation has not been adopted. Draft rulebook v0.91, published on 2 July 2026, remains preliminary and non-binding.



You order a computer.

Six hundred euros are reserved in your account. The seller receives them only after delivery is confirmed.

A fraud-detection false positive then flags you. A second payment is refused.

Elsewhere, the assets of a person subject to an EU sanction are frozen. In another case, a court prevents a debtor from moving a sum of money.

Four situations produce the same immediate symptom: the money cannot move freely.

None of those examples, on its own, proves that the euro is programmable.

Programmable money begins when the restriction belongs to value itself: this euro can buy food only, this euro stops working on Friday, this euro can circulate only among certain beneficiaries. The rule follows the unit after transfer and makes it different from other euros.

The European project draws a narrower boundary than public debate. It prohibits that intrinsic logic while allowing conditional payments and reservations, without removing instrument limits or the law governing sanctions, fraud and judicial enforcement.

The right question is therefore not:


“Can a payment be blocked?”



The answer is already yes in today’s banking system.

The useful question is:


Where does the rule live, who chooses it, does it end at settlement, and what remedy can challenge it?



Nine things to remember


	The Commission, Council and Parliament use the same prohibition: the digital euro must not be programmable money.

	Their definition targets intrinsic logic limiting the full fungibility of each unit.

	An expiry date or general product restriction would fall within that category.

	Pay-on-delivery acts on the payment instruction, not on the euros received.

	A pre-authorisation temporarily blocks an amount, as cards already do in some uses.

	A PSP can refuse a transaction for fraud without turning the balance into specialised vouchers.

	A sanction or seizure targets a person, account or property under law.

	The most credible risk lies at the edge: an app can reproduce a highly restrictive experience around legally fungible euros.

	The ECB could not activate expiry on its own under the current framework. Future legislation could change the rule.




Six mechanisms hidden behind one word

“Programmable” is now used for almost anything that automates or prevents a payment.

That expansion erases the distinction the law is trying to protect.

A rule can target:


	the monetary unit;

	the payment instruction;

	an amount reserved before settlement;

	the payment instrument;

	the account;

	a person or their property.




[image: A rule may target the monetary unit, payment instruction, reservation, instrument, account, or a person and their property. Only the first category directly constitutes programmable money.]
Programmability becomes intelligible once the object targeted by the rule is identified.

The first case is what the texts call programmable money. The other five can produce a very real block without changing the nature of the euro.

The simplest test is to look at what remains after settlement.

If the merchant receives euros that can be transferred freely, the condition governed the payment. If the restriction continues to follow value, the money itself has lost part of its fungibility.


Article 24 closes the door in all three texts

The Commission proposal drew the distinction in 2023.

It defines programmable money as units carrying intrinsic logic that limits each unit’s full fungibility. Recital 55 gives two concrete examples: units that can be used only for certain goods or services, or that are subject to a time limit after which they are no longer usable.

Conditional payment follows a different logic. Software triggers an operation once predefined and agreed conditions are met. The Commission cites standing orders, machine-to-machine payments, insurance, leasing and usage-based maintenance.

The Council mandate repeats those definitions. Article 24 allows the ECB to publish interoperable standards and provide settlement functions, including reservation of funds. It ends with an unqualified sentence:


The digital euro shall not be programmable money.



Parliament’s A10-0185/2026 report reproduces the same structure. Article 2 separates the automatic instruction from intrinsic logic. Article 24 allows standards and reservation, then repeats the same prohibition. Parliament confirmed the mandate to negotiate on 9 July 2026.

At the start of trilogue, the three institutions therefore converge on the legal core:




































	Element	Commission	Council	Parliament
	Condition attached to instruction	allowed	allowed	allowed
	Reservation of funds	possible	provided for	provided for
	Intrinsic restriction of the unit	prohibited	prohibited	prohibited
	Expiry or imposed goods	examples of prohibition	incompatible with fungibility	examples of prohibition


Negotiations can still change many provisions. They do not begin from institutional disagreement on this specific point.


Why fungibility is the boundary

Two units are fungible when one can replace the other at equal value.

A €20 banknote normally contains no information saying it may buy fuel only or will stop being valid at month-end. A €20 bank deposit can be blocked with the account, but it remains expressed in the same unit as other deposits and banknotes.

“Food until Friday” value works differently. It resembles a voucher, coupon or special-purpose claim. Its practical value depends on the merchant, product and calendar.

The ECB’s 2023 legal opinion takes this reasoning to the Treaties. A restriction on where, when or whom a user may pay would, in its view, make the instrument tantamount to a voucher, inconsistent with legal tender, face value and conversion at par. The ECB adds that it has no mandate to issue vouchers. Our CBDC reading guide explains how legal tender and programmability fit into the wider design.

That position is strong. It sits on top of the proposed legislative prohibition.

It remains an ECB legal opinion, not a Court of Justice judgment on a digital euro already in circulation.

The strongest legal conclusion therefore has two parts:


	secondary law would explicitly prohibit programmable money;

	the ECB also considers such issuance beyond its mandate even without that sentence.




[image: In a conditional payment, ordinary euros are reserved and become unrestricted at the beneficiary. With programmable money, the restriction remains attached to value after transfer.]


BEFORE AND AFTER SETTLEMENT
The boundary appears when the beneficiary receives the funds.

CONDITIONAL PAYMENT

€600 ordinary
available balance
then reserved

delivery
confirmed

settlement
condition ends
on transfer


€600 FREE
at the
beneficiary

PROGRAMMABLE MONEY

€600 marked
“energy only”
until 31 December

transfer
completed

rule persists
it follows value
after settlement


€600 LIMITED
even at the
beneficiary

The post-settlement state determines fungibility.



BEFORE AND AFTER SETTLEMENT
Does the beneficiary receive unrestricted euros?

CONDITIONAL PAYMENT
€600 of ordinary money is reserved.
Delivery confirmed: the condition ends.

The beneficiary receives unrestricted €600.

PROGRAMMABLE MONEY
€600 carries “energy only”.
The transfer occurs; the rule remains attached.

The beneficiary receives restricted €600.
Legal test: does the rule survive transfer?



A payment can be automated without passing a restriction to the euros received.


The fate of euros after a conditional payment

The ECB’s innovation platform tested this separation in 2025 with around 70 participants from payments, banking, technology, commerce and research.

The environment was simulated, simplified and used no real euros. It was not the final product.

Its value lies in the chosen architecture.

The Eurosystem supplied the core:


	settlement;

	reservation of funds;

	standards;

	a common technical environment.



PSPs defined the conditionality layer:


	delivery confirmed;

	milestone completed;

	duration consumed;

	fare calculated;

	triggering event.



The report explicitly describes a separation between settlement and conditionality. Private actors are expected to develop value-added services, while the Eurosystem supplies common infrastructure.

That separation has an obvious institutional advantage: the ECB does not need to decide whether your parcel arrived or a construction project reached 40% completion.

It creates a new centre of power: the actor certifying the fact.

Pay on delivery

The amount is reserved.

The carrier or customer confirms delivery.

The merchant receives ordinary euros.

The condition determined the time of transfer. It does not determine the future use of the money received.

Milestone payment

A provider receives part of the price after each accepted stage.

The mechanism automates a contract. Every settled instalment becomes an ordinary holding.

Pay per use

The amount depends on duration, consumption or passage.

The system may calculate a transport fare, electricity charge or rental duration. The main risk shifts to data quality and the cap accepted by the user.

Automatic refund

A delayed train, cancelled service or insurance condition can trigger a payment to the customer.

The rule automates an obligation. It does not mark the refunded euros.


Reservation of funds already exists in another form

Draft rulebook v0.91 describes pre-authorisation when the payable amount or time is unknown at checkout.

In the central infrastructure, that pre-authorisation corresponds to a reservation of holdings.

The draft allows:


	full settlement;

	partial settlement;

	multiple partial settlements;

	cancellation;

	expiry;

	modification of the amount or duration.



Two protections are already written into this draft.

Settlement above the reserved amount requires authorisation for the difference. Increasing the reservation or extending its duration also requires payer authorisation. The unused amount is released when the reservation is cancelled, fails or expires.

Reserved amounts continue to count towards the holding limit. A user could not bypass that limit by stacking reservations.

These are draft scheme rules rather than a finished implementation. The settlement annex defines the reservation transaction but states in a footnote that its detailed coverage will be added in a later rulebook version.

This mechanism looks less like programmed money than the familiar hotel or car-rental hold.

The consolidated PSD2 already allows funds to be blocked when a card payment is initiated and the final amount is unknown, provided the payer has agreed to the exact amount to be blocked. The funds must then be released without undue delay once the final amount is known.

A blocked amount does not become a new kind of euro.


The oracle becomes the sensitive component

“Pay after delivery” sounds simple until someone must decide what delivered means.

A parcel may be:


	left outside a door;

	declared delivered by the carrier;

	received empty;

	damaged;

	sent to the wrong address;

	disputed by the customer.



The condition needs an oracle, meaning an actor or system authorised to declare that the event occurred.

It may be the customer, merchant, carrier, sensor, public authority, insurer, arbitrator or several sources combined.

The conditionality layer therefore shifts part of the economic power.

The dispute is no longer only about payment. It is about the truth of the fact triggering it.

Three safeguards become central:


	identifying the data used;

	being able to challenge the event;

	allocating liability when the oracle is wrong or unavailable.



The public corpus does not yet provide a complete liability architecture for all such services. The innovation platform identifies arbitration as a possible need. The rulebook covers technical and fraud disputes, not a universal court for commercial conditions.


The child wallet reveals the true grey area

The innovation platform discusses supervised wallets for children with spending controls. These are participant ideas, not adopted features.

Three versions would produce three different classifications.

A daily limit

The parent limits the daily amount or disables online shopping.

The rule targets the instrument. It resembles parental controls already offered by some cards.

An authorised category list

The app refuses alcohol, gambling or certain merchants.

The euros may remain unrestricted in central infrastructure, but the account or interface limits their use. Classification then depends on whether the restriction is voluntary, revocable, portable and avoidable through another instrument.

Units that remain marked

The funds received can never leave the authorised categories, even after transfer.

The restriction follows value and impairs fungibility. It directly approaches the programmable money prohibited by Article 24.

The child-wallet case shows why a purely technical definition is insufficient. A restriction can live in the app and reproduce almost the same practical result as a rule inside the unit.


A separate layer for conditional social benefits

The prohibition does not make conditional public policy impossible.

A public authority can already distribute:


	meal vouchers;

	energy vouchers;

	social cards;

	targeted discounts;

	refunds after evidence;

	direct payments to suppliers.



PSD2 itself recognises instruments usable within a limited network or for a very limited range of goods and services.

The boundary lies between two models.

In the first, a benefit is paid once eligibility is verified. The beneficiary then receives ordinary euros.

In the second, the value remains limited to particular products, merchants or a period of time.

The second model can exist as a voucher or specialised instrument. It should not be presented as the general, fully fungible digital euro if Article 24 is respected.

That architecture creates an important political consequence:


The prohibition does not eliminate earmarked purchasing power. It forces the layer doing the earmarking to remain visible.




Programmability can move to the edge

The most credible risk may not look like the ECB writing “food” into every euro.

It can take a more ordinary form:


	the user receives legally fungible euros;

	the app refuses some merchants;

	a public authority or provider controls the settings;

	there is no simple alternative;

	the restriction is difficult to remove;

	conversion into cash or bank money becomes cumbersome.



The unit remains free in theory. Purchasing power becomes conditional in practice.

Commission and Parliament recital 55 contains a useful formula: conditional payments must not have the object or effect of turning the digital euro into programmable money.

That clause should prevent an obvious circumvention through the interface.

It does not yet provide a complete test for peripheral services.

A serious audit must ask at least six questions:









































	Question	Sign of an optional service	Sign of peripheral programmability
	Does the user genuinely choose?	separate consent	imposed condition
	Can basic services be used without it?	yes	no or only with difficulty
	Can the user switch PSP or interface?	easily	captive restriction
	Can funds be converted or transferred?	at par	exit prevented
	Does the rule end at settlement?	yes	follows balance or transfers
	Is there a clear remedy?	contract and challenge	opaque or irreversible decision


Parliament provides another clue. Its report states that during emergency switching from an unavailable PSP, some additional services, including conditional payments, may need to be re-established with the new provider. The account and holdings may survive while the conditional logic does not follow automatically.


Classifying a blocked payment

PSD2 Article 68 already permits agreed spending limits and blocking an instrument for objectively justified security reasons, suspected unauthorised or fraudulent use and, in some cases, a risk of non-payment.

The PSP must inform the payer where possible, then unblock or replace the instrument when the reason no longer exists.

The future digital euro would add a cross-provider fraud mechanism, examined in the previous part. A score could lead the PSP to refuse a transaction.

The legal distinction does not make that power harmless.

A false positive can prevent someone from paying rent or buying a ticket. An opaque model can reproduce a systematic block around perfectly fungible euros.

Correct classification merely prevents choosing the wrong remedy.

For a fraud refusal, the questions are:


	what reason?

	what data?

	what deadline?

	what remedy?

	what liability?



For programmable money, the questions would be:


	what intrinsic restriction?

	who attached it to the unit?

	does it survive transfer?

	does value remain convertible at par?




[image: A pre-authorisation, fraud refusal, sanctions freeze and judicial seizure can all stop a payment. Each targets a different object and relies on a different authority.]
A real block can arise from contract, fraud, sanctions or judicial procedure without programming the monetary unit.


Sanctions target a person and their assets

The Council mandate provides a specific control for persons and entities subject to Union targeted financial restrictive measures.

PSPs would verify users immediately after a new measure or amendment, then at least once a day. For these specific targeted sanctions, the text seeks to avoid another name screening of every instant transaction, reducing false positives and unnecessary rejection.

The logic is:


	a person or entity appears on a list;

	the PSP identifies its customer;

	assets are frozen or funds cannot be made available.



The logic is not:


every unit contains a blacklist.



The freeze can produce a total block. It nevertheless rests on a targeted legal measure that can be amended, lifted or challenged under applicable procedures.

The money remains denominated in the same unit. The person’s ability to dispose of it disappears.


Criminal freezing and confiscation belong to another body of law

Directive 2024/1260 defines property broadly: corporeal or incorporeal, movable or immovable, including crypto-assets and instruments evidencing title or interest.

It defines freezing as temporarily prohibiting transfer, destruction, conversion, movement or disposal of property, or temporarily assuming custody or control.

Council and Parliament also want digital euros to be classified as intangible assets belonging to their users.

Together, these provisions support a robust inference: digital euro holdings could, in principle, be subject to criminal freezing or confiscation where legal conditions are met.

The available text does not yet describe the button or API that would execute that decision.

The route will depend on:


	national law;

	the competent authority;

	the PSP’s role;

	final DESP architecture;

	treatment of offline holdings;

	third-party rights and remedies.



It would therefore be excessive to write that the ECB could confiscate funds at discretion. It would be equally wrong to present the digital euro as inherently immune from seizure.


Civil seizure remains a real blind spot

Regulation 655/2014 allows a creditor to obtain a European order preventing transfer or withdrawal of funds from a bank account in certain cross-border disputes.

Its scope relies on two precise categories:


	an account containing funds;

	held with a credit institution.



It also excludes accounts held by or with central banks when they act as monetary authorities.

The digital euro would form a hybrid object:


	a Eurosystem liability;

	an asset belonging to the user;

	an account and service administered by a PSP;

	a PSP that may not be a bank.



The public law corpus does not support a conclusion that the current European order would apply automatically, or that application would be impossible.

The operational question remains: to whom would a court send the order?

To the PSP managing the customer relationship? To central infrastructure? To both? How would an active reservation, joint account, legally protected amount or offline holding be treated?

This gap deserves more than a binary answer.

The proposed property protection clearly concerns the PSP’s creditors. If the intermediary fails, its creditors should not reach customer digital euros.

It does not create general immunity against the user’s own creditors, tax authority, criminal law or sanctions.


Central bank money does not mean property outside the law.




Who actually holds the switch?

Public debate often concentrates every power at the ECB.

The texts distribute decisions among several actors.


[image: The legislature defines the money and its limits, the ECB supplies infrastructure within the law, PSPs develop services, users consent, and authorities or courts apply legal restrictions.]
The future regulation distributes powers among the legislature, ECB, intermediaries, users and authorities applying the law.

Parliament and Council can prohibit or authorise a monetary architecture. They can also amend the law later.

The Commission may receive delegated or implementing powers for matters assigned by the regulation. It cannot turn a legislative prohibition into general authorisation by itself.

The ECB can provide standards, reservation, settlement and infrastructure, then possibly decide to issue after adoption of the law. Its measures must remain within the regulation and its competences.

PSPs can develop conditional services, select some oracles, manage interfaces and apply fraud controls. They remain subject to payments law, GDPR, consumer protection and competition.

The user accepts a pre-authorisation, recurring instruction or condition. Consent does not make every restriction lawful. It must be understandable and, depending on the service, modifiable or revocable.

Authorities and courts apply sanctions, AML, freezing, confiscation, seizure or tax rules under their own legal basis.

That distribution matters because it determines the remedy. A delivery error, fraud false positive and EU sanction are not challenged before the same actor or under the same law.


Could the ECB activate expiry through a software update?

Under the framework currently being negotiated, no.

Article 24 prohibits programmable money. Article 5 confines ECB measures, rules and standards to the regulation and its competences. Article 24a in the Council and Parliament mandates allows it to monitor and integrate new technologies after assessing maturity, dependencies and risks.

Article 24a permits technical evolution.

It does not permit Article 24 to be reversed.

Turning the general digital euro into expiring or use-restricted units would require at least a major legal change. It would pass through a new political procedure involving Parliament and Council, possible judicial review, legal tender and fungibility.

Legislative protection is never eternal.

A future legislature can amend a regulation. Saying expiry will arrive automatically because the infrastructure is digital is false. Saying no future majority could ever change the law is also false.

The accurate formulation is less spectacular and more robust:


The ECB could not activate prohibited programmability on its own under the current framework. A substantive change would have to become a visible legislative decision.




Nine myths, nine verdicts














































	Claim	Verdict as of 14 August 2026
	“The ECB can make your euros expire through a setting”	False under the current framework. Intrinsic expiry is an example of what is prohibited and Article 24 binds the ECB.
	“Pay on delivery is programmable money”	False. The condition governs execution and ends at settlement.
	“A reserved amount proves the euro is programmable”	False. Reservation temporarily blocks an amount before payment.
	“A holding limit restricts what you can buy”	Category error. It limits the stock, not the destination of each unit.
	“A sanctions freeze programs the money”	No. It targets a person or entity and their assets under law.
	“The prohibition makes every seizure impossible”	False. Criminal law and national enforcement law continue to apply.
	“Digital euros are protected from every creditor”	False. The explicit protection concerns PSP creditors, not every creditor of the holder.
	“A child wallet blocking categories is necessarily lawful”	Not demonstrated. A peripheral restriction must pass tests of fungibility, choice and exit.
	“Today’s law guarantees the future forever”	False. It creates a serious lock that a future legislative process can amend.



Evidence status and open questions


























































	Proposition	State of evidence
	All three institutions prohibit programmable money	established in their negotiating positions
	Intrinsic expiry and product restrictions are covered	established by recitals and definitions
	Conditional payments are allowed	established
	The ECB could provide standards and reservation	established in all three texts
	The market would mainly provide conditional logic	documented by the innovation platform and texts
	Pre-authorisation allows partial settlement and requires new consent for increases	documented in draft rulebook v0.91
	Additional services will always be portable without friction	not established
	An app restriction reproducing a voucher would automatically be prohibited	object-or-effect principle is relevant, final test unpublished
	Sanctions and fraud refusals will remain possible	established in mandates and payments law
	Digital holdings can in principle fall within criminal freezing	strong legal inference, technical execution undocumented
	European civil seizure will apply automatically	not established
	The ECB can remove the prohibition on its own	incompatible with the current framework



Operational risk beyond the legal boundary

The European project does not provide for expiring, geofenced or purchase-specific euros.

That statement rests on a written prohibition in the Commission, Council and Parliament positions, reinforced by the ECB’s legal analysis of legal tender and fungibility.

The conclusion does not remove the real powers surrounding the money.

A payment may be reserved by contract, refused for fraud, blocked by sanctions, frozen in criminal proceedings or seized under applicable law. A private or public app may also try to build highly restrictive services around legally free euros.

The point of scrutiny therefore moves.

It is not enough to verify that the word programmable is absent from the monetary core. Auditors must examine:


	interfaces;

	oracles;

	consent;

	exit rules;

	portability;

	false positives;

	freezing orders;

	remedies.



The most useful question in this fourth part fits in one sentence:


Does the restriction belong to the euros, or to power exercised around them?



The current project answers clearly for the unit: it must remain fungible.

What remains is to document, service by service, how peripheral powers will be constrained.


Next: the price of payment sovereignty

The fifth part leaves law and follows costs.

The ECB is building central infrastructure. Banks and PSPs must integrate the account, app, offline mode, fraud controls, support and acceptance terminals. Basic services would be free for individuals while merchant charges would be capped.

The investigation looks for the real payer: Eurosystem, banks, merchants, taxpayers or customers through other channels. It includes a simulator for testing adoption, fees and the distribution between PSPs.


Sources and method

This article relies primarily on:


	the Commission’s COM(2023) 369 proposal, particularly the definitions, recitals 55 and 56, and Article 24;

	the Council’s ST-16695/25 mandate, particularly Articles 2, 4, 5, 24, 24a, 29 and 30a;

	Parliament’s A10-0185/2026 report, particularly the definitions, recitals 55 and 56, and Articles 24, 24a, 29 and 30a;

	the ECB’s Opinion CON/2023/34, particularly its legal-tender, fungibility and voucher analysis;

	the ECB innovation platform report, while separating simulated testing from adopted features;

	draft rulebook v0.91 and its settlement annex for recurring payments, pre-authorisation and reservation;

	consolidated PSD2, particularly Articles 68 and 75;

	Directive 2024/1260 on criminal freezing and confiscation;

	Regulation 655/2014 on the European Account Preservation Order.



The evidence method separates adopted law, negotiating positions, technical drafts, experiments and legal inference. Parliament’s report was extracted and checked article by article. Civil seizure remains deliberately open because the available corpus does not yet describe a complete route for the hybrid object a digital euro account would create.
Digital euro, 5/6: the price of sovereignty
Part 5 of 6
The price of sovereignty
The ECB has priced its infrastructure, banks have priced their transformation, and merchants still do not know the final price of each payment. Our investigation reconstructs a bill no institution publishes in full.
Published 14 August 2026 · Canonical article on l0g.fr
This is the fifth part of our six-part investigation into the digital euro. The first article followed the nature of the money, the second tested banking stress, the third mapped data flows and the fourth traced the legal boundary around programmability. This time we follow the bill. It starts on the Eurosystem balance sheet, moves through bank technology, reaches merchant terminals and ends in a fee model that is still unfinished.

Four numbers dominate the debate: €1.3 billion, €320 million a year, €5.77 billion and €18 billion.

They cover different perimeters and can therefore all be correct even though none represents the total cost of the digital euro.

The first covers Eurosystem development up to a potential first issuance. The second projects annual central operating costs. The third is the ECB estimate of bank investment after strong mutualisation. The fourth comes from a PwC study commissioned by banking associations, using a broader banking universe and different assumptions about the systems that must change.

Adding them would manufacture false precision. Presenting them as the lower and upper ends of one range would make the same mistake.

The bill depends on what is ultimately built: a genuinely reusable common infrastructure, or another layer added on top of cards, instant payments and Wero.


Status as of 14 August 2026. The final regulation has not been adopted. The merchant fee caps, offline compensation, the remuneration of the distributing PSP and the treatment of a third-party funding bank remain under negotiation. The simulator below therefore forecasts neither adoption nor final fees. It exposes the economic transfers generated by adjustable assumptions.



Test the bill before reading


Interactive simulator. The cost model remains available on l0g.fr. This edition preserves the assumptions, formulas and chapter analysis, but embeds no script.



The default scenario takes 10% of euro-area card payments in 2025, an illustrative current card fee of 0.50%, a digital euro online MSC of 0.30%, a 0.18% ad valorem inter-PSP equivalent, and a 10% fee-free offline share. None of these inputs has been decided or forecast. They are there to answer a simple question: when one rate changes, who gains, who loses, and how much volume is needed to spread the fixed cost?

Sensitivity is the most useful result. Public cost per transaction falls as adoption rises. Merchant savings disappear as the MSC approaches the card price. The acquirer remainder turns negative if the inter-PSP fee exceeds the fee it collects. The no worse-off principle protects large merchants that already negotiate below the market average.

The economic model lives inside those gaps.


The five layers of the bill

The project has at least five economic layers.

The first belongs to the Eurosystem: development, settlement, the app, aliases, fraud, offline and central maintenance.

The second belongs to distributing banks: KYC, accounts, apps, core banking, fraud, disputes, accounting and customer service.

The third belongs to non-bank PSPs, for which no consolidated public estimate exists.

The fourth belongs to merchants and acquirers: terminals, checkout software, e-commerce, certification, support and per-transaction fees.

The fifth is collective. A cost funded through seigniorage may not appear as a direct budget line, but it still uses or reduces central-bank income.


[image: Published costs cover the Eurosystem, banks, other PSPs, merchants and the collective cost. No total cost of ownership has been published.]
The published figures cover different layers. No estimate yet consolidates the entire life of the infrastructure.

A true total cost of ownership would have to follow every layer over several years and include:


	initial investment;

	operations;

	upgrades;

	security;

	hardware;

	vendors;

	support;

	fraud;

	disputes;

	reversibility;

	opportunity costs;

	compensation revenue.



No public document does this.

The ECB publishes its own layer and one estimate of bank investment. PwC prices bank transformation. The European Court of Auditors documents opacity in the card market. De Nederlandsche Bank surveys merchants. EPI publishes Wero milestones.

Together these pieces reveal the mechanism.

They do not yet form a complete ledger.


€1.3 billion for the public layer

The ECB estimates that Eurosystem development will cost about €1.3 billion up to a potential first issuance.

The amount is meant to cover central components developed by national central banks and external suppliers, including:


	the app and SDK;

	the offline solution;

	risk and fraud management;

	alias lookup;

	SEPI;

	settlement;

	the rulebook;

	tests;

	operational preparation.



From 2029 the ECB projects about €320 million a year in operations.

The date serves only as a planning horizon.

On a simple nominal basis:


	development plus five years of operation equals €2.9 billion;

	development plus ten years equals €4.5 billion.



These are l0g scenarios. They do not adjust for inflation, discounting, ramp-up or further investment.

They place the €1.3 billion within the system’s full life, whose public bill would be higher.

How seigniorage carries the public cost

The ECB says the Eurosystem will absorb the expense as it absorbs the cost of banknotes, through seigniorage.

The term can sound like free money.

The mechanism is more concrete.

Money issued by the central bank is a liability. The assets held against that liability can generate income. Under the current texts, digital euro holdings would not bear interest, while the corresponding assets may earn it.

The expense is therefore charged against monetary income.

Three outcomes are possible.

Additional monetary income covers the project. The digital euro expands the income-generating balance sheet enough to offset the cost.

Digital money replaces banknotes. The monetary income changes little, but the cost structure changes.

The project reduces net profit. National central banks receive less distributable profit or build smaller reserves, which can ultimately affect public finances.

The accurate formulation is therefore:


Seigniorage avoids a Eurosystem scheme fee. It does not make the infrastructure economically free.



An ECB paper on CBDC profitability produces an average annual increase in net interest income of €1.17 billion in one central scenario. The result depends on a €125 billion stock, where the funds come from and the interest-rate assumptions.

This balance-sheet scenario does not forecast a profit for the digital euro.

It shows that the public outcome depends as much on the balance sheet as on the software budget.


The dispute over bank-cost estimates

Three banking estimates are regularly cited.

The European Commission estimated investment at €2.8 billion to €5.4 billion in 2023.

The ECB produced a €4 billion to €5.77 billion range over four years in 2025.

The PwC study, commissioned by EACB, EBF and ESBG, estimates €18 billion. An extended scenario can reach €30 billion.

These are not three measurements of the same object.

PwC starts with 19 banks or banking groups in nine markets. It maps commercial, technical and operational changes and extrapolates them to the euro area. Roughly 75% of the cost comes from technology. Respondents say the programme would consume close to 46% of their relevant skilled resources each year for four years.

Yet the €18 billion excludes:


	offline functionality;

	multiple accounts;

	merchant acquiring;

	future running costs.



The number is high and explicitly incomplete.

The ECB then starts from the same material, removes selected bundles and applies much stronger synergies.


[image: The ECB bridge removes selected items and applies stronger synergies. PwC says costs are shifted and some subsidiaries remain autonomous.]
The disagreement is mainly about the boundary of incremental cost, group consolidation and the future price of shared vendors.

The bridge from €124 million to €103.9 million

The ECB note lets us trace part of the calculation.

It uses about €124 million per bank as the detailed PwC bundle base, then removes four items:






























	Item	ECB adjustment
	Physical card	-€6.0m
	POS terminals	-€7.0m
	ATMs	-€5.1m
	Fee calculation	-€2.0m
	Total	-€20.1m


The mechanical base falls to €103.9 million per bank before synergies.

Why remove those items?

Physical cards already exist and their issuance is often outsourced. Some POS terminals will be replaced naturally. Many ATMs already have NFC or QR readers. The DESP will calculate some fees.

The March 2026 PwC update answers each point.

The plastic is only the visible support of a card. Protocols, cryptography, certification and lifecycle management add further work.

An NFC-capable POS still needs software, checkout integration and recertification.

An ATM with a reader does not yet have the funding, defunding, security and reconciliation flows.

The DESP can calculate a fee, but the bank must still receive it, validate it, account for it and resolve discrepancies.

The two sides are not debating whether the visible hardware exists.

They are debating how many new invisible layers sit behind it.

Synergies change the universe

The ECB applies very high group synergies, sometimes between 90% and 98% for mutual networks or institutions sharing one platform.

It then adds market synergies from:


	common vendors;

	outsourcing;

	national platforms;

	digital euro as a service.



Its base scenario uses roughly 30% market synergies.

PwC says its update already incorporates average group synergies above 79%. The direct cost is concentrated on 754 retail banks, while 1,828 institutions would fully use their group platform.

The gap remains because the unit of account is different.

A legal subsidiary can be nearly free if it shares the entire group stack.

It can remain expensive if its core banking, procedures, national market or vendors differ.

Outsourcing makes the comparison harder.

A vendor may develop a function once. Banks then pay:


	integration;

	subscription;

	licence;

	service fees;

	support;

	margin;

	switching.



Lower CAPEX can therefore coexist with a high total cost of ownership.

Neither major estimate publishes a ten- or fifteen-year TCO including future vendor prices.


The compensation chain

The proposal tries to preserve three commitments:


	free basic services for individuals;

	sufficient PSP compensation;

	controlled merchant costs.



The Parliament compromise prevents direct or indirect fees for opening, holding, managing and using the basic account and at least one payment instrument.

Additional services can be priced separately.

The merchant chain relies on two charges.

The merchant service charge, or MSC, is paid by the merchant to the acquiring PSP.

The inter-PSP fee is paid by the acquirer to the PSP distributing the digital euro to the consumer.

The Eurosystem charges neither a scheme fee nor a settlement fee.


[image: Comparison between an international card, a four-corner digital euro model and a model with a separate funding bank.]
The €0.18 illustration is a possible inter-PSP fee. The merchant’s total charge has other components.

The scope of the eighteen-cent illustration

In one illustration, the ECB uses roughly €0.18 of inter-PSP compensation on a €100 transaction.

For that €100 basket alone, €0.18 is arithmetically equivalent to 0.18%. The equality disappears as soon as the payment value changes. The figure is therefore neither a 0.18% MSC nor proof that the final inter-PSP fee will be proportional to value.

The simulator now separates both conventions. Its published scenario uses the ad valorem equivalent to reproduce the allocation shown in this article. Fixed mode applies €0.18 to every transaction and makes the effect of the average ticket visible.

The acquirer still has to fund:


	its infrastructure;

	the merchant contract;

	support;

	fraud;

	disputes;

	certification;

	its margin.



Total MSC revenue must exceed total inter-PSP revenue if the acquirer is to cover its own cost.

The simulator shows a warning whenever the selected allocation makes the acquirer’s gross remainder negative, whether inter-PSP compensation is entered as a rate or as a fixed amount.

The alert makes the economic constraint visible.

The sixth corner

The simple model has:


	the consumer;

	the consumer PSP;

	the Eurosystem;

	the acquirer;

	the merchant.



Reverse waterfall can draw money from an account held at a different bank.

A sixth party appears: the funding bank.

It:


	holds the deposit account;

	authenticates the customer;

	supplies liquidity;

	processes part of the transfer;

	carries part of the fraud and incident risk.



The funding bank can be distinct from the wallet PSP.

Banks want explicit compensation.

Non-bank PSPs argue that such a fee would raise their costs and preserve the advantage of banks that already control deposits.

The ECB and ERPB ecosystem report acknowledges that some views are mutually incompatible.

The final model must answer a basic question:


Can a bank be assigned operational liability without receiving an identifiable share of the revenue?




Parliament’s fee architecture

The ECON compromise creates a multi-stage system.

A transitional phase

MSC and inter-PSP caps are based on comparable digital means of payment, including domestic and international debit cards.

The Commission sets and publishes the levels with technical assistance from the ECB.

The method must account for:


	observed fees over the previous twelve months;

	transaction value;

	PSP connection costs;

	the absence of Eurosystem scheme and processing fees;

	a sharing of the saving between PSPs and merchants.



An individual no worse-off rule

An average cap leaves individual merchants exposed.

A PSP cannot charge a merchant more for the digital euro than it charges that same merchant for a comparable means of payment.

This matters for:


	large merchants with low negotiated rates;

	countries with efficient domestic schemes;

	contracts already below the euro-area average.



In the simulator, a large merchant currently paying 0.25% keeps that individual ceiling. Its online digital euro fee remains capped at 0.25%, below the illustrative 0.30% MSC.

An all-in MSC

Parliament wants transaction charges aggregated into one MSC expressed as a percentage of processed value.

The rule addresses a weakness of the card market.

The European Court of Auditors says contracts, complex pricing and confidentiality clauses make merchant charges very difficult to observe.

A standardised MSC would improve:


	comparison;

	enforcement;

	least-cost routing;

	publication of statistics.



It may not remove every fixed charge or additional service. The final law must prevent those categories from rebuilding the transaction fee under another name.

Offline remains contested

Parliament wants no inter-PSP fee on offline payments and describes the modality as entirely fee-free.

The Council proposes proxy compensation. Acquirers would contribute to a common pool redistributed according to funding and defunding activity.

The final compromise must choose between two principles.

An offline payment resembles cash and generates no fee at the moment of exchange.

PSPs still need compensation for devices, funding, maintenance and risk.

The cost does not disappear when the fee disappears.

Its allocation changes.


The cap redistributes payment revenue

An average merchant fee hides wide dispersion.

The ECB illustrates a €100 international-card transaction with an average merchant cost near €0.50. Some small merchants approach €1. Large merchants may pay around €0.25.

The same digital euro cap therefore produces three different effects.

Small merchants gain heavily if they move from 0.90% to 0.30%.

Average merchants gain moderately if they move from 0.50% to 0.30%.

Large merchants can lose if an average cap replaces a 0.25% negotiated contract. The no worse-off rule prevents this.

The De Nederlandsche Bank survey of 1,023 merchants shows the issue clearly.

Seventy-nine per cent fear high transaction fees.

Roughly two-thirds fear the necessary investment.

The Dutch market already has efficient and inexpensive account-to-account payments. A euro-area average can therefore exceed the local benchmark.

The right cap must balance:


	harmonisation;

	competition;

	acquirer viability;

	individual protection;

	national differences.




The central scenario as a sensitivity test

Under the simulator defaults:


	10% of card payments migrate;

	annual value reaches roughly €353 billion;

	merchants mechanically save around €812 million;

	PSPs collect around €953 million in MSC;

	roughly €572 million goes to the distributing PSP in the illustration;

	the acquirer retains about €381 million before its own costs;

	public OPEX represents about 3.49 cents per transaction;

	OPEX plus development amortised over ten years represents about 4.91 cents.



The calculation exposes four constraints without reaching a conclusion on the digital euro’s profitability.

Adoption dilutes fixed public cost

At 5% adoption, the public layer mechanically costs twice as much per transaction as at 10%.

A lightly used sovereign infrastructure may still be valuable for resilience.

It remains expensive per operation.

The merchant fee funds the private chain

A very low MSC maximises merchant savings.

It reduces the ability of the acquirer and distributor to cover their costs.

Inter-PSP determines internal distribution

At a fixed merchant price, a higher inter-PSP fee enriches distribution and weakens acquiring.

The fee does not create new resources.

It divides the same envelope.

Fee-free offline shifts the bill

As the offline share rises, merchant savings increase under Parliament’s model.

Maintenance and risk must then be funded elsewhere.

The simulator therefore provides a consistency test for political promises.


A new source of pricing pressure on Visa and Mastercard

Payment sovereignty is one of the project’s central justifications.

The ECB estimates that international schemes processed about 61% of euro-area card transactions in 2022 and around 64% of electronic transactions initiated with euro-area-issued cards in 2023.

Thirteen countries rely entirely on international schemes for in-store card payments.

The European Court of Auditors estimates that Visa and Mastercard together represent close to 90% of the international-scheme segment.

The digital euro could remove some scheme fees and provide one common euro rail.

It would not immediately replicate every card function:


	credit;

	rewards;

	commercial guarantees;

	international chargeback;

	non-euro payments;

	foreign exchange;

	global acceptance.



The most plausible near-term outcome is progressive pressure on pricing power.

A merchant with a public rail and a European account-to-account option negotiates from a stronger position.

Sovereignty can therefore acquire economic value before taking a majority share.


Wero changes the sovereignty equation

Wero is already a European private rail. By mid-2026, EPI said the service was reaching about 56 million users, with:


	P2P in Belgium, France and Germany;

	e-commerce in Germany;

	expansion in Belgium and France;

	Payconiq migration in Luxembourg;

	gradual iDEAL migration in the Netherlands.



These operator figures document neither the activity of all 56 million users nor mature merchant volumes. They nevertheless show that Europe is already building a wallet and an A2A scheme.

They do prove that Europe is already building an A2A wallet and scheme.


[image: Wero and the digital euro can produce duplication, public cannibalisation, integration or a common acceptance layer.]
Wero can be duplicated, cannibalised, integrated or strengthened by a common acceptance layer.

Duplication

The digital euro and Wero each build:


	an app;

	aliases;

	QR;

	NFC;

	acquiring;

	certification;

	fraud controls.



Europe pays twice and fragments volume.

Public cannibalisation

Legal tender and mandatory acceptance give the digital euro a regulatory advantage.

Seigniorage funding removes selected fees from the public chain.

Private incentives to invest in Wero may weaken.

Integration

Wero becomes one interface.

The user chooses inside one wallet between:


	a bank account;

	digital euros.



Public money provides settlement.

Wero keeps:


	brand;

	UX;

	services;

	loyalty;

	subscriptions;

	commercial reach.



Common acceptance layer

The ECB promotes a more ambitious scenario.

Digital euro standards become open infrastructure usable by:


	Wero;

	domestic schemes;

	other A2A solutions;

	new entrants.



The merchant adapts its terminal once.

Several rails work through the same interfaces.

Public cost becomes a common good.

That promise depends on governance.

Questions remain:


	who controls the standards?

	who certifies?

	can the merchant choose the rail?

	is least-cost routing allowed?

	does Wero keep its brand?

	how are data shared?

	can suppliers actually be replaced?



Interoperability does not automatically produce integration.

It needs an economic agreement.


Potential winners and losers



















































	Actor	Possible gains	Costs or risks
	Households	free basics, offline, competition, public money	bank costs passed elsewhere, complexity, indirect public cost
	Small merchants	lower MSC, faster settlement, bargaining power	integration, terminals, support
	Large merchants	resilience, least-cost routing	limited fee gain, another project
	Banks	inter-PSP income, client relationship, additional services	investment, deposits, fraud, capped revenue
	Non-bank PSPs	access to public money, more competition	funding dependency, KYC, disputed compensation
	Wero	shared standards, pan-European acceptance	duplication or cannibalisation
	Visa and Mastercard	continued global services	lower euro volume and pricing power
	Eurosystem	monetary anchor and resilience	investment, OPEX, operational responsibility


The table identifies no certain winner.

The outcome depends on:


	adoption;

	fees;

	mutualisation;

	liability;

	interoperability;

	market share.




The price of sovereignty

A sovereign infrastructure need not be cheaper on every transaction to create value.

It can provide:


	resilience;

	strategic autonomy;

	offline continuity;

	competition;

	an open standard;

	bargaining power;

	access to public money.



That value does not remove the need to count.

Sovereignty can become a word used to exempt a project from economic scrutiny.

This investigation reaches the opposite conclusion.


Sovereignty becomes credible when its cost, funding and beneficiaries are visible.



As of 14 August 2026, three unknowns remain decisive.

Total cost of ownership

Initial investment is partly documented.

Bank operations, vendors, merchants and exit costs are not.

Compensation

MSC and inter-PSP are capped in principle.

The levels, the funding bank and offline remain open.

Wero integration

A common infrastructure can reduce the cost of sovereignty.

Duplication can increase it dramatically.

The sixth and final part enters the machine itself: procurement, suppliers, national central banks, operating systems, secure elements, rights over code and reversibility. It asks:


Who controls the infrastructure once the bill has been paid?




Sources and method

This article relies primarily on:


	
ECB, next phase and public cost estimate.



	
ECB, assessment of banking investment costs.



	
ECB and ERPB, fit within the payments ecosystem.



	
PwC, Digital Euro Cost Study 2025.



	
PwC, additional information published in March 2026.



	
European Parliament, ECON compromise on fees.



	
Council of the European Union, negotiating mandate.



	
European Court of Auditors, Special Report 01/2025.



	
De Nederlandsche Bank, survey of 1,023 merchants.



	
ECB, 2025 payment statistics: first half, second half, exact count, and exact value.



	
ECB, report on card schemes.



	
EPI, Wero roll-out and reported audience in 2026: shareholder expansion and the iDEAL-to-Wero migration.





The simulator uses 2025 card volumes and explicitly adjustable assumptions. It is neither an adoption forecast, nor a recommended fee, nor an official estimate of social benefit. Inter-PSP compensation can be modelled as a percentage of value or as a fixed amount per transaction so that the two units cannot be confused.


Limits


	The final regulation has not been adopted.

	Fee levels remain unknown.

	Parliament and Council differ on offline compensation.

	Current MSC data remain incomplete.

	Banking estimates use interested and partly non-reproducible methodologies.

	Future vendor prices are not public.

	Reported Wero user counts leave active use unmeasured.

	The simulator allocates the full public cost to merchant transactions even though the infrastructure will also serve P2P, inclusion and resilience.


Digital euro, 6/6: who controls the machine?
Part 6 of 6
Who controls the machine?
The monetary core is designed to remain public. The app, fraud engine, offline mode and part of the network will depend on private contracts lasting up to fifteen years. Our investigation tests the operational sovereignty of the machine.
Published 15 August 2026 · Canonical article on l0g.fr
This article closes our six-part investigation into the digital euro. The fifth part followed the bill. This final part enters the machine itself: central banks, procurement, suppliers, code, keys, phones and networks. The final question is who can take control when something breaks.

The euro displayed in a digital wallet would be a public liability.

The application displaying it would not necessarily be public.

The software producing a fraud score, the table resolving a phone number, the chip holding offline value and part of the network transporting messages could depend on private companies engaged for ten or fifteen years.

That architecture is not an anomaly. A central bank is not meant to manufacture every phone, code every application and lay every fibre connection. Sovereignty does not require the state to write every line of code.

It requires something else: the ability to see, modify, replace and rebuild the system when a supplier, network or gatekeeper is no longer available.


Status as of 15 August 2026. The final regulation has not been adopted and no issuance decision has been made. Five external components already have framework agreements. Six national central banks have been selected for the core. A separate connectivity procurement is under way. Published ceilings are not expenditure and framework agreements do not guarantee that full development has been ordered.



Seven things to remember


	Issuance, holdings and central settlement would remain inside the Eurosystem.

	Six national central banks have been selected for core components.

	Five specialist services have two ranked providers each, producing ten framework agreements.

	Their combined estimated value is €432.1 million; their ceilings total €1.164 billion.

	Alias, app and SEPI can run for up to ten years; fraud and offline for up to fifteen.

	The offline procurement publishes especially strong rights to use, modify and redistribute the solution; equivalent public evidence is not available for the other four components.

	The hardest dependency may sit outside the ECB contracts: app stores, operating systems, secure elements, HSMs and networks.




Public money inside a hybrid machine

The current design can be read through four layers.

The first is monetary. The Eurosystem would issue digital euros, record holdings and perform final settlement. Neither a commercial bank nor an IT supplier would carry the monetary liability.

The second is the Digital Euro Service Platform, or DESP. Its core should be supplied by central banks, while five specialist components are entrusted to private companies under ECB governance.

The third is distribution. Banks and other PSPs would retain the customer relationship: identity, account, support, local fraud controls, disputes, funding and defunding.

The fourth sits in the citizen's pocket and between data centres: smartphones, operating systems, app stores, secure elements, HSMs, telecoms and network providers.


[image: The monetary core is public, specialist services combine public and private control, PSPs distribute the money, and devices and networks create external dependencies.]
The money remains public. Experience, distribution and several hardware dependencies rely on separate contractual layers.

This decomposition avoids two caricatures.

The first says private companies will issue the euro. They will not carry the monetary debt and cannot create balances at will.

The second says everything will remain under direct Frankfurt control. An infrastructure can retain a public core while depending in daily operation on software, keys and devices administered elsewhere.

Sovereignty sits precisely at the interfaces between these layers.


Six central banks for the core

In July 2025 the Governing Council selected six national central banks:


	Banca d'Italia;

	Banco de España;

	Banque de France;

	Deutsche Bundesbank;

	Lietuvos bankas;

	Oesterreichische Nationalbank.



The ECB describes centralised settlement in which the Eurosystem records and verifies holdings and settlements.

That choice protects the most important element: the monetary ledger and issuance capacity remain public.

It does not yet make the public architecture fully visible.

The open corpus does not allocate precise functions among the six central banks. It does not publicly establish:


	which bank develops issuance;

	which operates the ledger;

	where active sites are located;

	how quorum works;

	who holds root keys;

	how many sites can continue in isolation;

	how another central bank would take over a component.



Some discretion can protect operational security. It also limits public verification of recovery topology.

The conclusion should remain measured: lack of public detail proves neither fragile centralisation nor weak separation of duties. It simply prevents outsiders from verifying the recovery design.


Five private components, ten framework agreements

In October 2025 the ECB published the ranked suppliers for five components.

Alias lookup

The service links the DEAN, the PSP and an alias such as a phone number in order to route a payment.

First: Sapient GmbH and Tremend Software Consulting.

Second: equensWorldline SE Germany.

Estimated value: €27.9 million. Ceiling: €55.8 million. Maximum duration: ten years.

Risk and Fraud Management

The component provides real-time risk scores, post-settlement analysis and a cross-PSP perspective.

First: Feedzai.

Second: Capgemini Deutschland.

Estimated value: €79.1 million. Ceiling: €237.3 million. Maximum duration: fifteen years.

App and SDK

The ECB plans one common app and an SDK allowing PSPs to embed digital euro services in their own interfaces.

First: Almaviva and Fabrick.

Second: Sapient and Tremend.

Estimated value: €76.8 million. Ceiling: €153.6 million. Maximum duration: ten years.

Offline solution

The component should support consecutive payments without a third party in the transaction, for P2P and point-of-sale use, with funding, defunding, maintenance, hosting and a service desk.

First: G+D advance52 and G+D Currency Technology.

Second: equensWorldline.

Estimated value: €220.7 million. Ceiling: €662.1 million. Maximum duration: fifteen years.

SEPI

The Secure Exchange of Payment Information tokenises and detokenises payment information, creates values usable in QR codes, links and NFC, and manages their lifecycle.

First: Senacor FCS.

Second: equensWorldline.

Estimated value: €27.6 million. Ceiling: €55.2 million. Maximum duration: ten years.


[image: For each component, the ECB ranked one first provider and one second provider. Estimated values and ceilings are not expenditure.]
The ECB ranked two teams per component. The second agreement opens a contractual recovery path whose technical readiness remains to be tested.

Quality carries 60% of the selection weight for alias, app and SEPI, and 70% for fraud and offline. Price accounts for the balance.

The five procedures received 35 tenders in total.

Competition at award time does not guarantee competition after ten years of integration, data and accumulated knowledge.


Estimated values, ceilings and orders

The combined estimated value is €432.1 million.

The combined ceiling is €1.164 billion.

The two figures require discipline.

Estimated value indicates the expected scale of the procedure.

The ceiling is the maximum amount that may be ordered over the life of the agreement.

The framework agreement itself does not automatically create expenditure. The ECB stated at the time of selection that no money becomes payable solely because the agreements were signed. Work is triggered progressively through specific requests or agreements.

The ceiling can cover:


	roughly two years of development;

	staggered roll-out;

	maintenance;

	operations;

	hosting;

	service desk;

	extensions up to ten or fifteen years.



The €1.164 billion sum therefore does not mean the ECB has paid one billion euros to the suppliers.

Nor should it be added mechanically to the €1.3 billion public development estimate discussed in part five. Scope and duration probably overlap in part.


[image: Bars compare estimated value and contractual maximum for five components and the network procurement.]
The offline solution dominates the published envelopes. Contractual ceilings state the maximum order value over the full agreement.

Offline illustrates the difference.

Its estimated value is roughly 51% of the five-procedure total. Its ceiling is close to 57%.

That concentration can reflect:


	cryptographic complexity;

	secure hardware;

	double-spending protection;

	maintenance;

	hosting;

	a long operating period;

	several forms of device.



It does not establish that €662.1 million will be spent.


What the second provider actually guarantees

The ECB initially directs requests to the first-ranked provider. The second is approached if required.

That structure buys a contractual option. It can protect against:


	refusal;

	incapacity;

	disruption;

	additional demand;

	a decision to replace the first provider.



It does not demonstrate technical failover.

Active redundancy requires harder questions.

Does the second provider receive the first provider's code?

Does it have the same data, keys and environments?

Does it retain a ready team?

Is there a common or compatible implementation?

How many days separate failure from recovery?

Can service continue during the transition?

Can the ECB operate between the two suppliers?

The public notices do not answer.

The rigorous result is therefore:


The ECB has bought contractual redundancy. Operational redundancy remains to be demonstrated.



The distinction is particularly important for the fraud engine.

Another supplier can reproduce an API. Taking over a system that has accumulated rules, statistics, models and operating procedures over several years requires more than a standby contract.

The same challenge applies to aliases. The second provider must import a complete mapping table, prove its integrity, continue lookups and preserve anti-enumeration controls.

For SEPI, tokens, keys and HSMs must move without breaking live payments.

For the app, a new team must rebuild, sign and republish a compatible version in the stores.

For offline, code, applets, keys, provisioning and hardware support all need to move.

A procurement option performs none of those operations by itself.


Corporate concentration behind the ten agreements

The ten agreements do not correspond to ten fully independent corporate groups.

Sapient and Tremend appear together for alias and app. Publicis Groupe acquired Tremend in 2022 to expand Publicis Sapient's delivery capacity.

They remain identifiable entities in the consortium, but they are not two independent centres of control.

equensWorldline is ranked second on three components: alias, offline and SEPI.

That does not mean Worldline operates all three. It means a meaningful share of the fallback architecture sits within the same group.

The effect can be positive: pan-European payment expertise, interface knowledge and industrial capacity.

It can also create correlated risk: a legal, financial, technical or governance problem at the group could affect several fallback options.

Fabrick belongs to the Sella ecosystem. Its own communication also cites Mastercard and Reale Mutua among its shareholders or supporters.

A non-European minority investor does not establish non-European control. It does show that an "European provider" can remain embedded in global capital and technology networks.

A serious assessment must therefore examine:


	control;

	voting rights;

	subcontracting;

	software dependencies;

	data access;

	replacement capacity.



The flag over the headquarters is not enough.


The European-control clause is a real barrier

The five external procedures require candidates, consortium members and subcontractors to be established in the Union and controlled by Union nationals or entities.

Control can be assessed through:


	capital;

	voting rights;

	direct or indirect decision power.



Contractors must also prevent cooperation with third-country actors from harming security interests or the supply of critical inputs.

This goes beyond a location requirement.

It reduces the risk that a company directly controlled from a third country holds one of the selected components.

It also gives the ECB leverage over changes of control and critical subcontractors.

Its protection remains bounded by what it controls.

It does not guarantee that:


	the cloud is European;

	every library is maintained in Europe;

	the HSM is European;

	the operating system is European;

	the secure element is European;

	the build chain is independent;

	no foreign patent is required;

	support never passes through a subsidiary outside the EEA.



Legal sovereignty over the contractor is a foundation.

It is not a full technical supply-chain map.


The opaque subcontracting layer

Eight of the ten award agreements report subcontracting. Two report none.

The same notices generally omit:


	names;

	functions;

	amounts;

	percentages;

	data access;

	production access;

	operating countries.



A contractor can subcontract very different functions:


	cloud;

	SOC;

	development;

	support;

	HSM;

	TSM;

	testing;

	machine-learning models;

	connectivity.



The European-control clause should apply to relevant parties in the procedures.

The public cannot verify the actual chain.

That opacity is not enough to establish a dangerous dependency. It prevents measurement of concentration and access rights.

A sovereign payment infrastructure should be able to publish at least:


	the list of critical subcontractors;

	their function;

	their country;

	their potential access;

	the approval mechanism for replacement.



Commercial confidentiality does not require concealing the existence of a critical dependency.


Ten or fifteen years: continuity and lock-in

The maximum durations are striking.

Alias, app and SEPI can reach ten years.

Fraud and offline can reach fifteen.

The notices provide a coherent rationale:


	roughly two years of development;

	progressive roll-out;

	scaling after the initial period;

	stability during mass onboarding;

	long-term maintenance and operation.



A central bank cannot change its fraud engine or offline solution as if it were changing a communications agency.

Duration protects continuity.

It can also concentrate:


	knowledge;

	procedures;

	models;

	tools;

	teams;

	bargaining power.



A long contract is not automatically lock-in.

Lock-in begins when exit cannot be demonstrated.

The relevant questions are:


	Is the code available?

	Are formats open?

	Can data be exported?

	Can keys be migrated?

	Are builds reproducible?

	Can public teams operate the service?

	Are extensions conditional on an exit test?



A duration clause protects service.

A recovery exercise protects sovereignty.


What rights over the code?

The clearest answer concerns offline.

The procurement notice says the ECB seeks an end-to-end solution with full rights to:


	use it;

	modify it;

	redistribute it to participating intermediaries.



That is a meaningful recovery guarantee.

It does not answer every question.

The code may include:


	third-party libraries;

	proprietary firmware;

	patents;

	closed build tools;

	hardware modules;

	components with restricted redistribution.



The exact scope of the rights still matters.

The pilot offers a positive signal. Its documentation provides for selected components:


	specifications;

	APIs;

	a reference implementation;

	offline SDK source code;

	a sample application;

	test scripts.



These deliverables improve integration and auditability.

They concern a beta pilot and do not prove that the full production implementation will be published.

For alias, fraud, app and SEPI, the public notices describe development, maintenance and operation. They do not publish an IP clause as explicit as the offline clause.

The accurate statement is:


Modification and recovery rights are not publicly verifiable for four components.



That does not mean the detailed contracts omit them.

It means one essential sovereignty property remains behind the restricted e-tendering platform.


Open standards, open code and recovery

The rulebook and APIs can be public while the supplier implementation remains proprietary.

An open standard enables:


	several PSPs;

	compliance;

	interoperability;

	certification;

	alternative development.



It does not guarantee:


	repository access;

	reproducible builds;

	key control;

	production control;

	operating competence.



Open-source code helps without solving everything.

A central bank can possess a repository and still depend on:


	a closed CI chain;

	a specific cloud;

	an app store;

	an HSM;

	a supplier that alone understands the runbooks.



A more useful hierarchy is:


	public standard;

	complete specification;

	accessible source;

	modification rights;

	reproducible build;

	keys under control;

	documented operations;

	tested recovery.



Sovereignty begins with legal rights.

It is confirmed by successful operation without the incumbent supplier.


Who holds root access?

The agreements often cover more than development.

Fraud, app and offline include operation. Offline explicitly includes hosting, running and a service desk.

The public notices do not detail:


	cloud provider;

	data centres;

	administrator accounts;

	bastions;

	HSMs;

	root keys;

	backups;

	RTO and RPO;

	restoration procedures;

	emergency access;

	authorised staff.



Asking who holds root access does not imply one person has a single button capable of changing the currency.

It asks who can:


	deploy a release;

	sign a binary;

	administer production;

	restore after an incident;

	extract a log;

	run the component during a crisis.



The infrastructure can be governed by the ECB and operated daily by a supplier.

Sovereignty requires the central bank to be able to take over that operation in an extreme case, directly or through another provider.


The smartphone remains an external boundary

The digital euro app must be distributed at least through the official Android and iOS stores. It must also run on older supported versions and different devices, including wearables.

The developer can be European.

The distribution channel and part of the hardware are not.

NFC has been opened

In July 2024 the European Commission made Apple's EEA NFC access commitments legally binding for ten years.

Third-party wallets can use Host Card Emulation, be selected by default and use Face ID or Touch ID under the agreed conditions.

That remedy reduces Apple's ability to lock online proximity payments inside Apple Pay.

What HCE actually provides

The ECB had warned that HCE access alone does not satisfy its vision for mobile offline payments.

A secure element provides a tamper-resistant hardware environment. It can be embedded, integrated or linked to an eSIM.

The offline solution must prevent copying and double spending without consulting a server during the transaction.

Hardware therefore becomes a functional monetary component even though it does not issue the money.

Law seeks to open the hardware

Article 33 in the Council mandate requires fair, reasonable and non-discriminatory access to the hardware and software functions needed by digital euro services.

Member states must designate authorities and provide penalties.

The text can turn a commercial negotiation into a legal obligation.

Several points still require proof:


	FRAND price;

	timing;

	storage capacity;

	provisioning;

	parity with the native wallet;

	wearable support;

	support duration;

	access on devices not designated as gatekeepers.




[image: Payment between two devices can be local while installation, funding, keys and maintenance depend on a chain of suppliers.]
The offline transfer can be direct between two devices. Creation, updates and recovery of the instrument depend on a much longer chain.

The paradox is clear.

The transaction most similar to cash may rely on the longest private provisioning chain.

A robust design therefore needs several paths:


	multiple manufacturers;

	multiple secure elements;

	a physical card;

	a relay device;

	provisioning independent of the mobile operator;

	portable applets;

	keys under public control;

	a tested exit from one OEM.




A sixth procurement for the network

A separate procurement covers connectivity among:


	PSPs;

	national central banks;

	the DESP;

	components distributed across several sites and data centres.



The procedure contains two lots.

Its total estimated value is €162.84 million, with a €355.32 million ceiling and a maximum duration of ten years.

The same bidder may apply for both lots but cannot win both. The ECB is seeking two distinct network operators.

Lot 1 is restricted to Union entities controlled from the Union.

Lot 2 is open to European and non-European entities.

We found no official award notice in the public corpus examined as of 15 August 2026.

Opening one lot outside the Union does not mean a foreign operator would control the currency.

The network operator controls neither holdings, issuance nor settlement decisions.

It can still become critical for:


	availability;

	routing;

	DDoS protection;

	metadata;

	support;

	continuity between data centres.



The network captures the distinction between monetary control and operational dependency.

A design can preserve ledger sovereignty while exposing availability to an external chain.


A six-test sovereignty framework

A single score out of ten would be attractive and misleading.

The public core would score well. The secure element would remain uncertain. Offline rights are stronger than the published fraud rights. Connectivity remains unresolved.

An average would erase those differences.

The article therefore uses six tests.


[image: Operational sovereignty is assessed through governance, visibility, modification, replacement, continuity and reconstruction.]
Operational sovereignty is measured through verifiable capabilities, independently of the supplier's registered office.

Govern

The Eurosystem keeps issuance, settlement, the rulebook and general certification.

The main publication gap concerns the allocation of core responsibilities among the six central banks.

See

The contracts give the ECB control rights.

The public does not know the exact scope of code, log, model and subcontractor audits.

Modify

The offline guarantee is explicit.

Rights over the other four components remain publicly unverifiable.

Replace

Two providers are ranked.

Failover time, compatibility and key transfer are not demonstrated.

Continue

EU law opens NFC and seeks to open hardware access.

Continuity without a store, secure element or network operator remains untested.

Rebuild

The pilot provides specifications and selected references.

A complete rebuild by a different team is not documented.


The pilot should break something

The twelve-month pilot planned for the second half of 2027 should test P2P, point of sale, e-commerce, the app, SDK, funding, defunding and offline with 36 PSPs and 19 national central banks.

Functional success is not enough.

A sovereignty pilot should trigger controlled failures.

Remove the first supplier

The second should take over a component within a measured period.

The report should publish:


	preparation;

	transfer;

	data;

	keys;

	downtime;

	corrective action.



Rebuild from source

A new team should reconstruct a release using:


	source;

	dependencies;

	documentation;

	scripts;

	secrets managed by the Eurosystem.



Lose a gatekeeper

The test should simulate:


	app-store removal;

	unavailable secure element;

	unsupported operating system;

	manufacturer abandoning a device.



A card or relay device should preserve continuity.

Lose one network

Traffic should fail over from one NSP lot to the other, with latency, errors and metadata exposure measured.

Lose an HSM

Keys should be restored or rotated without breaking balances or instruments.

Publish the result

Useful transparency need not publish an exploitable attack plan.

It can disclose:


	scenario;

	target;

	time;

	result;

	deviation;

	correction.




The pilot should measure Europe's ability to repair and recover the digital euro after a failure.




What the six articles established

This investigation began with an accounting question.

1. A euro that changes debtor

The first part showed that conversion leaves the number of euros unchanged. It moves the liability from a commercial bank to the Eurosystem.

2. A cap protecting a banking model

The second part reconstructed the €699 billion extreme scenario. The system survives in the model because banks replace deposits with reserves, markets or central-bank funding against collateral.

3. Privacy through separation

The third part followed the data. The ECB should not directly receive civil identity in central flows, while PSPs retain identity and common services process pseudonyms and metadata.

4. A real ban and distinct legal powers

The fourth part separated programmable money, conditional payments, fraud, sanctions and seizure. The ban protects fungibility, not the absence of every legal block.

5. A still-fragmented bill

The fifth part showed that public cost numbers cover different perimeters. The fee model will determine who finances distribution and whether Wero receives common infrastructure or suffers duplication.

6. Sovereignty proven by recovery

This final part closes the loop.

The money can be public, privacy-preserving, non-programmable and less dependent on international card schemes.

Those properties do not prove the machine can be repaired without its supplier.


Who controls the machine?

The future digital euro would take the form of a hybrid infrastructure.

Its monetary core remains public.

Specialist services are contracted to companies controlled in the Union.

Distribution relies on PSPs.

Mobile use partly depends on global platforms and hardware.

The design contains real safeguards:


	public issuance;

	six central banks;

	two agreements per component;

	European-control requirements;

	common standards;

	strong published offline rights;

	competition law and DMA intervention.



It also retains real blind spots:


	specific orders;

	subcontractors;

	clouds;

	key custody;

	code rights for four components;

	failover time;

	secure-element access;

	network award;

	core allocation among the six central banks.



Operational sovereignty rests on an exit path.

An infrastructure is sovereign when the authority accountable for it can:


	inspect;

	correct;

	migrate;

	revoke;

	fail over;

	rebuild.



The conclusion of this investigation fits in one sentence:


Operational sovereignty will be measured by the Eurosystem's ability to take back the machine, replace its operators and continue serving citizens when a supplier, network or gatekeeper disappears.




Sources and method

This article relies primarily on:


	
ECB, selected providers.



	
ECB, preparation phase closing report.



	
Alias Lookup award notice.



	
Risk and Fraud Management award notice.



	
App and SDK award notice.



	
Offline award notice.



	
SEPI award notice.



	
NSP Connectivity procurement.



	
ECB letter on Apple, NFC and the secure element.



	
European Commission, Apple NFC commitments.



	
Council of the European Union, Article 33 and architecture.



	
ECB, pilot business architecture.



	
Publicis Groupe, acquisition of Tremend.



	
Fabrick, digital euro framework announcement.





The estimated-value and ceiling totals are l0g additions of amounts published in procurement notices. They are not expenditure and are not added to the €1.3 billion overall development estimate without reconciling scope.


Limits


	Full contracts and specific orders are not public.

	Subcontractor names and functions are generally not published.

	Code rights are explicit in the offline notice, not in the other four public notices.

	Clouds, data centres, keys, RTO, RPO and exit clauses are not public.

	No official NSP award result was identified in the corpus examined.

	The precise allocation of roles among the six central banks is not public.

	Practical and commercial access to the secure element remains to be demonstrated.


Conclusion
Conclusion: public money, an architecture to control
The six parts converge on one finding: the public nature of the claim is not enough to describe the system. The holding limit governs movement between balance sheets, privacy depends on data separation, non-programmability does not remove legal controls, and sovereignty is measured by the ability to take over each component.
The final regulation, holding limit, fees, several offline parameters and part of the contractual architecture remain open. These unknowns are not a gap to be filled with prediction. They are the exact state of the dossier on 16 August 2026.
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